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I. M 2 S 2+ dowel pin ©]-8%®*, Pindex system

(Whaledent International, New York, N.Y.

BALES RopojlA] g A9 A8 USA)", Di-Lok system (Di-Equi Dental Pro-
V&AL B3 7 A Zp e Qlgo), 73, ducts, Wappingers Falls, N.Y., USA)™®,
DA 9 JPEA FAX T AFe B Zeiser system (Girrbach Dental, Santa Rosa,
528 £t oA AR FALE FAF0] CA, USA)™ Fo] 1o, o213 & FojA
27 o)ALe} 8xl BEo|A o]ZLS Fu K dowel pin ©] &% & Pindex systemS- i 8§ 5}of

e A Z& 9 e e J8H ARgshe Wlel @A ddHeR g go
4TS Ade A 2yl asigen. ARSI Yok

53], 144 BAEY A dAA A iaﬁﬂﬁﬁi AH8-5 012 dowel pin AHEH&
2 o) 2] ¢ ;‘043”31} HAR AEE sixe AA ol dowel ping &3] TAPAIE W
dErFeosiy vod & e 7HEA Yol “‘011 wet 44w o bR _‘?.53-4
Al&Flo] %31 gast, dA7A o8 TR A AAR R dFE mEF glon
7HEA thol & Aste g Eel asfdelen  YF FHAE0] dowel ping BF 1A ]71“
ATpre0. 2, o WRolE kel M) el s AT uh Y. 2706 AHgE
IgRFo2RE N dolo Rele ARG HHE AYAN BHLE 132 X3, Bt

X)) HEs), AnsA ArEE 4 slojok 748}t=] 713 o) dowel pin®) F3-(head) & 24
ke AAMZAL PR, w3 71 A tho) Aol AR Eeel HAAHEZ Algste
T 9k, AU A5 TrEojAof 3, WS AREEE o, o W dowel ping
FRYFo =R A FF F FATE F 3 &3 Yxo AT Qe @™ol Ytk
ooz, AHAotET &S BAIE ol Fo] Balshi $2&o}2j3t ZA4<& sh4d3slr) s

oF 319, MA) 71FHZEL L FHE ol 12} A 318 27 o) match, clip, needle £-&

oo} oo, ping ©]-8-3l dowel ping QAAHA o LA s
FdolA AHEEE 7HEA o] AR WY ES aiElEeH, Smith 98 132 B
*E =2 gauEtn A7AgHel 93 A7



ZHAAR, 2208 AdX7t & A 24 A
ixe] A2 2Al dowel ping HXA)F)
717} b4 of2lE ddol itk welA o)
2L #4317] Y3 Pindex system'@o] 7Y
LERon, o] WHE AMEEH e A4
AE 7H B4SE 2E dowel ping Y4BT
o g AAAZ F JA FHAoH, dA ¢
430 2 Pindex system®] W& AHE3 B2
A o] s AR Qo

Dowel ping AH&-gH 7}HE A tho] A]2gle) A
A Qe 239 Yo 2E doweld
Fe, FAEY, AMSAAD R A9 Z gy
5 F Jon, dA A8HE doweld
3htel pine 2% single dowel®d F
ing 7} double dowel 50 $loH, <
Eet2E5 9 AEE AMESHY, Adwt 7}
FZUYEL Bt AFRED. o)d
Fe R A5 5] Ax3ALY ue} dgsteg,
Z}2}e] dowel pin FFl wel 1 Fxoj
zpol7b glezjgr Als €k Zeiv dxztA|
BaE AT7EL dowel ping AE3] XA
7= Wolu, dowel pin® I o]€]9] 7HEA
tho] AZYol] wE HIx o vRWIFF
Zoton, dowel pind FHol WE HEro
HAATE A 253 Aoz AgHAu

olo] ¥ dATw A dFHo=z g A&
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S = 4579 dowel pinES AE st Pi-
ndex system& AHg-3te] 7HEA cholE A%t
3131, dowel pin®l F5Hol WE 7HHA tho]
kel A Wzt 2 gy ARz Azl
g QALE B3 o7 HEAo
=2 dowel pins AFE3}3L, dowel pin AHEA]
134 BREES] Holrl Fme FE¢S v

3
NEAE Bohs) el s,

. A7RE U

¥ Ao A4 4FE 2 355
2 & A, QAAS3IL 4F 79 dowel
pin(Fig. D& AMg3le, 7484 thol& 713
AARYHE AZ3IFE Dowel pinel FEFH9l
et 4o dPFes E7FstaL (Table 1),
Z4Zke) AARF S 227 Aol 2+ Ao x)zke]
FHEAHYE FHIHe, L¥S Fet 7HEA
tolg £8 ¥ AAT F 7 Azt
FYALGE A EAHstY Y-S =27 A
9] 43 AY 2ol & vl th. Dowel pin
FHEE A7 107149 RPRF S AFRA
o, ZAPEF ] x|t AWHIE AR
214 (photo-scanning technique) & )43}
Z33t ok

Table 1. Experimental Groups and Numbers of Specimen

. Number of Total
Groups Materials Manufacturers Working Cast |  Number

World dowel

WD pin(double) World corp., Seoul, Koreg 10
y ., Hilzi ,
BD Bi-pin(double) |rentert corp. Hilzingen 10 40
Germany

WS W(‘)rld'dowel World corp., Seoul, Korea 10

pin(single)
MS Ma'xcel' dowel Maxcel Int. corp., 10

pin(signle) Newyork, US.A.




FrEy A FUE FAsE
SE#H]E FHAZH(Fig. 5).
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Fig. 1. 4 types of experimented dowel pin

Fig. 3. Schematic drawing of metal master

2. giqtaty cast (Occlusal view)
LM ! Left Molar, LP . Left Premolar,
1) 5% FE39 A} A © Anterior, '
AR 4T {FAE e §&% FEIE RP : Right Molar, RM : Right Molar
Auk 742 A28 Kaiser®t Nicholls', Li-
nke®} Nicholls?7} 11¢HsH ¥ o] w2} Dura-
luming °]&3te] F4 FEH(Kwang hee
corp., Cheon An, Korea)& A|&}stAch. i 3°
A2 AR Astel s7he] FHANFE H§ V_\
QP E FHe AFAR 233 AR F | ] [ I—\H

AR eH, AdF n s FHA F2
Bog AMREINE + 2o & ¥4
Aok AEASA Q8 Efolrt 55 FE
e g £44 AR ¥ 7 UEF

o Y F9ol 349 fr=dg AR Fig. 4. Schematic drawing of metal master
(Fig. 2—4), 128 #(10.5X10.5mm)°l 37} cast (Lateral view)

oft
)

Fig. 2. Metal master cast with 3 guiding metal - Fig. 5. Impression tray attached acrylic plate

bars
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AGNFA] QIGA ] FAHZE F LA 214
T UEF flasking ZHF & T3l clear resin® 2
2mm T2 spacer® AZFsty F& FRY
Aol X A1Z] th2 Exaflex (GC America Inc,,
Il, US.A) putty®} injection type2 A Z3]A}9)
AA R g3l 1S A5 Hsd
WAE 1568 F A|Ast 25CeA] 1587
A sttt Dowel pin®l FH/vlch 10704 <
A& A5, 4% 52 dowel pinoll 2H &
40709} e AS3tAh

A

3 2¥A F4
274319) Fujirock (GC corp., Tokyo, Ja-
pan) g 60% %9t vacuum mixer (J. Morita

Co., To kyo, Japan) 2 E33le FYsRL
AstE YA E 24417 3 A AZE A0 A
Bastdch 239 12 7|15 lem7F HES
23

4) 7}44 go] AF

Pindex system-II (Jaemyung Ind. Co,
Seoul, Korea) & ©] &3t Z+ ]9 AHZF
Gl dFste B SHE 7Y
%3, 72 579 dowel ping SHEAAZ B
2ttt ol utgt REFHS AAZ bo-
xingste] 2z} 7]AR-E 9%
At 24217 F< A 17}
AHg-ste] 2t R] Q178 1mm
ol & A Zstyc.

5 &gtol=Alxl &9

7t 3o Z2AS Yl SEo|=ARE s}
Aok 72 232 JHEA golgE Az e 1
a2 ol =Z PR LT, tolE A= F
2 g AAE 303 W5 o
A3 st AYAA Y F 23 APRE G A
7zt 28g A% X9 Al AREYE
371998, 24 AiA A 7Ho) EF(Nikon
F-801, Japan) #ZZtol] HP-L A3 E, 2
7he] of 28 H(30%30cm) & 4702 7% (ZHo]
350mm) 8.2 dZstd AZ{A AR A
3tk (Fig.6). 289 23 7|HRE A3
T4 (20 mm)E o1 37 H3E 27
Fo AAZAA AlHEC] AT A F

filo
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o= E ATt 7t ¥ AXEGA =H7
ol9] 4&F7FXNZA 20mm=Z ¥&HA Vernier
calipers(Mitutoyo Co., Japan)E 33l &
B8Rt

6) 4

AR # 3 ddd &gojEAne &g
o] =702l Coolscan II (Nikon Co., Tokyo,
Japan) & ©]&3td AbW FALERH(Fig. 7).
A7k A7 FAE 998 Image analysis
software{l Mocha™ X213 (Jandal Co., US.
A)E AHgster, AUix 2k Azle AL
AR IM(FASHTX]), LP(FS4&TFA), A
(A, RP($ZFAFH), RM(S-ZHTH) )
ojAl LM-LP, LM-A, LM-RP, LM-RMZ7}<]

H

i ey

Fig. 6. Positioning of camera and cast for slide
taking
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Fig. 7. Slide scanner



Fig. 8. Measuring method on monitor

Aelg &33+9.20)(Fig.2), 2 Z¥vi} 33
4 W 2Hsle) BEAES AHAY. 4 R
o] FALE &Eto|TAA L HEE 9 TUE
ol E¥sta FArhste AhA] wIHde
AR mapEzke] ARE EAsAo(Fig 8).
AEA 2 e ETol= FFA A 2

A3 20mm2) vernier calipers®] TH< °|&
o) AA mygel X2 Bt

7) A A

Sawing #,%9) Zr ngae] A+ Az
2 222 Windows® SPSS Version 5.02
(SPSS INC, USA)E K-S testE A3}
BFEXE AAREE paired T-test, ANOVA
test, One-way ANOVA test ¥ Duncan’s multi-
ple range test & ©]-&3} FAA st
m, A+Znt

7184 tol& A=7](sawing) H,F dowel
pingFo WE Z} A7t YA PG
2 FFHX= Table 2, 39 o}

Zyzte] dowel pinFHE R 7FE A4 thol 9 sa-
wing ,¥o 2t A AT fo
27 AEAE B7E3E7] $18F paired t-test 2

Table 2. The means and standard deviations of inter-abutment distances before sawing,

(Unit : mm)
LM-LP LM-A LM-RP LM-RM
WD 19.37+ 0.21 41.84+0.35 42.15+ 0.48 43.36+ 041
BD 19.44+ 0.22 41.83+ 0.33 42.99+ 0.33 43.02+ 0.35
WS 19.28+ 0.20 41.66+ 0.31 42.96+ 0.25 43.07+ 0.26
MS 19.48+ 0.15 41.80+ 0.35 43.02+ 0.34 43.11+ 0.40

WD : World dowel pin(double), BD : Bi-pin(double)
WS : World dowel pin(single), MS : Maxcel dowel pin(single)
LM : Left Molar, LP . Left Premolar, A : Anterior tooth

RP ' Right Premolar, RM : Right Molar

Table 3. The means and standard deviations of inter-abutment distances after sawing.

(Unit : mm)
LM-LP LM-A LM-RP LM-RM
WD 19.30+ 0.26 4131+ 0.30 43.01+ 0.33 43.12+ 0.37
BD 19.44+ 0.16 42.04+ 0.17 43.17+ 0.22 4324+ 0.19
WS 19.51+ 0.15 42.04+ 0.22 4331+ 0.22 4348+ 0.33
MS 19.33+ 0.23 41.88+ 0.37 43.01+ 0.29 4329+ 0.24

WD : World dowel pin{double), BD : Bi-pin{double)

WS : World dowel pin(single), MS : Maxcel dowel pin(single)

LM . Left Molar, LP : Left Premolar, A . Anterior tooth

RP : Right Premolar, RM : Right Molar
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= Table 4, 5, 6, 78 221, World dowel
pin (double), Bi-pin (double), Maxcel dowel
pin(single) A M 28 SAH AT {237t
gig1em, World dowel pin (single) oM % &

wing A, 3 vl A A7 A (p<0.
05).

Z} 2B Qo)A sawing A3} o] A7k
FHEAY a(Edi) o BT 2 FFUAE

AAg LM-LPZtolE F2271 eisie, v
A 23 A9 (LM-A, LM-RP % LM-RM) 9] sa-

Table 83 2own z} B9
3] dowel pin®] FF 573

A

Table 4. The results of paired t-test of the distances between each abutment before and
after sawing : World dowel pin(double)

Locations Paired Differences
Mean SD SE of Mean| t-value df P-value
LM-LP 0.074 0.330 0.104 0.71 9 0.496
LM-A 0.024 0.524 0.166 0.14 9 0.888
LM-RP 0.145 0.423 0.134 1.08 9 0.306
LM-RM 0.231 0.476 0.151 0.53 9 0.159

Table 5. The results of paired t-test of the distances between each abutment before and
after sawing : Bi- pin(double)

Locations Paired Differences
Mean SD SE of Mean| t-value df P-value
LM-LP 0.001 0.334 0.106 0.01 9 0.993
LM-A 0.209 0.406 0.128 155 9 0.155
LM-RP 0.180 0.459 0.145 1.24 9 0.246
LM-RM 0.219 0.444 0.140 1.56 9 0.153

Table 6. The results of paired t-test of the distances between each abutment before and
after sawing : World dowel pin(single)

Locations Paired Differences
Mean SD SE of Mean| t-value df P-value
LM-LP 0.238 0.266 0.084 2.82 9 0.220
LM-A 0.388 0.395 0.125 3.11 9 0.013
LM-RP 0.342 0.345 0.109 3.13 9 0.012
LM-RM 0410 0.395 0.125 3.28 9 0.010

Table 7. The results of paired t-test of the distances between each abutment before and
after sawing : Maxcel dowel pin(single)

. Paired Differences
Locations Mean SD SE of Mean| t-value df P-value
LM-LP 0.154 0.290 0.092 1.68 9 0.128
LM-A 0.074 0.538 0.170 0.44 9 0.674
LM-RP 0.014 0471 0.149 0.09 9 0.927
LM-RM 0.182 0.434 0.137 1.33 9 0.217
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252448 73582 18 ANOVA test 2= OE z F9dE FAgeate g One-way
Table 99+ 211, dowel pind FTHE 43 ANOVA test9} Multiple Range Test Z3}+=
el JEE vlxA Fou, FAFAYE F Table 10, 113} o™, 23 A2 LM-LP(0.27+
Az a0l 4gE v e A2 ey 0.19mm) & L o] & 2] 2 AE] LM-A (0.46+

Dowel pin® F7Fol #Aglel SAH A 0.20mm), LM-RP (0.38+ 0.25mm), LM-RM

Table 8. The means and standard deviations of discrepancies between before and after
sawing in each measuring site

(Unit : mm)

LM-LP LM-A LM-RP LM-RM

WD 0.26+ 0.18 0.43+0.26 0.38+ 0.21 0.44+0.27

BD 0.27+0.18 041+ 0.15 0.37£0.31 0.42+0.24

WS 0.27+0.23 0.51+0.18 0.41+0.24 0.53+ 0.19

MS 027+ 0.18 047+ 0.22 0.38+0.26 043+ 0.16

Table 9. The Results of ANOVA test
Soufce‘ of Sum of D.F. Mean Square F Sig. of F
Variation Squares
Main Effect 1.050 6 0.175 3.579 0.002
Distance 0.951 3 0.317 6.483 0.000
Pin 0.099 3 0.033 0.675 0.569
2-way
interactionst 0.232 9 ' 0.026 0.486 0.999
Material, Site

Table 10. The Results of One-way ANOVA test for Discrepancies according to Distan-

ces
Source Sy of Mean F Ratio | F Prob
Squares Squares :
Between Groups 3 0.9513 0.3171
Within Groups 156 7.1920 0.0461 6.8780 0.0002
Total 159 8.1432

Table 11. Results of Multiple Range Test for Discrepanceis according to Distances
(Duncan’s multiple range test)

LM-LP LM-A LM-RP LM-RM
027+ 0.19 0.46+ 0.20 0.38+0.25 045+ 0.22
LM-LP
LM-A *
LM-RP *
LM-RM ' *

*Denotes pair of groups significantly different at the 0.05 level
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(045+0.22mm) It Z+z oz QYT
(p<0.05).
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o, @A fgelA Bol A EE RgAE
metals 6)’ Stonezs), reSlnlS 29)": o]D13 17. 15), 7}_1&—
&3] AMgHE AL 23T oot} oy
HQl to] Au = Fgsfolsta, dsolsa,
A7 glofok 8taL, 74 o] A Fs)of 3}
T3 77 Aok sta, AFAS WA o
lojob 3tal, wAE RE7LR] A EHs)orsi,
2717t Bate] sbedobgd®, a3y B
T AHEE 234329 Fujirock (GC corp.,
Tokyo, Japan) % ©]2]&} 3.?27“ S F£317
ke AFGAI 1/FEHE 7R Je
AEClBE doweld] AXE WIANZLF e
82% 7HAL Aok
22 g Xote] A&

Y,

s wajsh g Aokste)
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a3t 7HEA golE 71N RAE3 Fg »
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A2+ WY el = conventional dowel pin positio-
ning technique*®, Die-Lok (Lactona Corp)™,
Accu-Trac system (Whaledent International,
New York, N.Y.)"”, Pindex system (Whaledent
International)“"”, Zeiser system(Girbach De-
ntal, Santa Rosa, CA)¥W5-°] At} o]zldl 47
7bA) 7HEA dol Alzbdel] #3le, Panco-
ttosW- 7HHA tholE YlEE dR AAHL
AR AR= Alz=" gro] vAAY, A
Ztol Wol ZAdUdha 3ok dA YAAE=
AHg-9] Rl dat AA ARl o] RT o g olol e
B2 7 tho] ARt AlxdEl Fol B A
7ol Al A1-8-¥ conventional dowel pin positio-
ning technique*¥ # Pindex system-2 33 5}
ARR-EtE o) 7Hg Wol ARSE 3 gl
Dowel ping AHE-3F 7HA A tho] Al 2E]o] A
gAlE = e 9319 Yo E dowel?)

e, FURYG, A A2 310 ARy
T € F Yo, A AMEHE doweld
el 3hte] Bo 29 single dowel® 5 719
& 7FA double dowel5o} gon, & 52
L2185 A8 E AFE3H, AMutk 7]"‘*01‘/}
FZHE T Agdd. B dPdME
PGl A ol AFR-E= F £ 79 single dowel

(World dowel pin, Maxcel dowel pin)# 5
%59 double dowel(World dowel pin, Bi-pin)
22X BF 4% 79 dowel pind AMR-3tgon,
dowel ping A& AXE P43} Y3 Pin-
dex system© 2= Pindex system-II (Jaemy-
ung Ind. Co., Seoul, Korea)ES AH&3}s]r}.
£ dTdAME 7HEAE tolE sty Ax
g Fo At $H3E 43}
AsfA 2 2o IFPALS LAT oA
spolsAl & F AFHE 08T AR
FALE At ATh AL FAA] ALEEHE &
AUEs A T ouAY BXME HAFHE
A= g8 AX 9 djolr). opdz
4] 9] o] A& F=AH(scanning) B3-S A Aok
AFEANN & F e "AY ojnjA 2 ¥

ok 70U E FANY g 9ol ol
net o3 EHEZ 2E5HL, ol 27,
ZY W= 24, wo] A}

=3 294 Fol



£330 B A3 A= Fetol= 2714l Cool-
scan [I (Nikon Co., Tokyo, Japan) & AH%-3}
ﬁl:}_m.(il).

A A 748} Al &A& 9180 Image analysis
software! Mocha™Z 2713 (Jandal Co., US.
A)S AMgallen, AFE S SR A
X ol g EA4" +x wAH FEFE
AAse 2351, o3 &3 Wil
He ARl AL YIte FHdA I
2}e] shfjoll BAIGlo]l EAT A

7

FOT

O:
O

AXEL sawing Hol
HYou, dFe 2
o, o} AL oAl
et 122 2l
g e Mo B
7+Ed thole $1%
s Rog Al

i
Ay
3L
o

[o]

2

o -{II
ro o o o

A s, o] & wH
28759 &A=
Wstsel s
#}.

AE JPHA o] AlxHle] HE T )
B AFoA, Miranda 52 Pindex sys-
tem<] % 2 42 W27} Di-Lok systemEth
A vEPGS BudPon, ojgjd F Alx
oA £ g 52 Mol FIS M= AL
303] wHEsle] &g A] A" o (frictional
wear)7t F €<lolgtar sttt Dilts 572
brass dowel pin, precision stainless steel do-
wel pin, stainless steel pindow}, Di-Lok quad-
rant tray' 5] 4712 7P Aol o] 3] B 5
QAE v Ay, FAHAE fRE Y
o2 FUF vk, FEdsE d8s A2
AR A, dFE o A JdeEaa s
on, FANUNE A3 F22717} keyway©l
71\ A BAETIL SR, ol B AT 4
o} FALsIT) Myers 9 Hembree'®9] A&
Dilts 7o 2J&] 1td WEE 7|RE 3,
Brass dowel pin (JM. Ney Co., Bloomfield,
Conn.), Plastipin (JM. Ney Co.), J-pin (J-Pin
Co., Mountain View, Calif.), Logix Model Sys-
tem (J.F. Jelenko, New Rochelle, N.Y.) 5]

¢

2}
3
Y

381

4714 tho] Al=Hle) 3 I F3 o]
A3lgew, Plastipin®] 7% && 3
YERNRA L, Brass dowel pin®] 713 2
2 FAEAE YEAE o 7R tho]
28 2l FAAQ] fFoAe fided, ¢
wrakol it ol HS 0.07mmA L, ek
PoolFHe 0.116mmH . A ¥ 71FHA
Al oleizre wWoFe HHI RHES T
e 87t d FAZ%n FAsA

B Aqe AnMx stEAelE A
dowel pin® FHol mWetAe FH LA
TAAE FAE HolA] Qgkon, HEHO
2 dowel pin¥] FHEUGE AA7Ee} Art
Y42 FHQ AL ARXe Ao AMEHY,
ol EdE & o 34 HAS A A
WX Agrt 2S4S 238 23] A%
Ao g dEdr} E3 B dFoe dA =
Well Al AME-sl= 47FX] dowel ping AHE-3H
7V tele) RS Ha dTsIYEL
o, AR AU FE £ gk oy
AN % uBFAY BHEES HFE
g ujARA SR AlRHY, 35 o]#3t
3k tpe) TRHA AP AlEE
g Aoz AlgEd.

off
o

R
)
4 L

2> o afu e

=
(o]
L

&
[}

2 o2 &2 »
™
2oﬂ.“

(o]

-

-V, #

T

2 dFeME A 43 F
Ha1 = 4% 79 dowel pinES A3 Pi-
ndex systeme A3t 7HEA tholE AF
8}31, sawing A, % Zt dowel pin ERFEE |
i x] 2ke] Al Wt} obgul A x]7ke] Az
2 dowel pin®d] FF W& FHLAHE v
A3t ohga 22 282 4.

A= F A9 3L A LM(FH=
i3, LP(&E5474]), A(RA), RP($+3F
2FAD), RM($EHTA)D ) dolA LM-LP,
LM-A, LM-RP, LM-RM7te] AZlE FA31
th Zt B o] FALE &Eto|=ALN S ZHAFE
TUE e 3883 AR aFALY +2b
nzHz7re AglE SAsIEH

ddAarA oz Jda Al
2!
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1. 179 dowel pinETFHEE, & AL &
AAZ 9 sawing A& vlwolX = World
dowel pin (double), Bi-pin (double), Max-
cel dowel pin(single) 9l FelA71 gl
o1, World dowel pin (single)dld%E &
AAE LM-LPe Foa7 glded,
Uz & 348 (LM-A, LM-RP 2 LM-
RM) 9] sawing &, HlRdAE FoJap7t
ARt (p<0.05).

2. Dowel pin®] F#Fol A glo), sawing A, ¥
PAE FHe A FAH A e v
oAl A A LM-LP(0.27+ 0.19mm) ¢} 1
ol9]e] FAAE LM-A (046 0.20mm),
LM-RP (0.38+ 0.25mm), LM-RM (0.45+ 0.
22mm) Ztll Z4zh fozrt A (p<0.
05).

3. &A= BAIgle), sawing A, ¥ A=
FH R A9 Doweld] FHo & v Ao
= ZtZ+9] dowel pind FFHN KAt
AATE.

o Bl oz

AEHOZ o]} 4714 dowel pinS AHE
st 7HEAZolE AFAY= dowel ping
FTHEYE AR A7t 58 FHe
A7 AAE Aoz AtsEh
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- Abstract—

THE ACCURACY ACCORDING TO THE VARIOUS DOWEL PINS
OF WORKING CAST WITH REMOVABLE DIES

Ju-Hwan Lim

Dept. of Prosthodontics, School of Dentistry, Dankook University

In this study, 4 types of dowel pin were used to fabricate removable dies using the
Pindex system. The comparison of interabutment distances between before and after sawing
were conducted in each type of dowel pin, and the horizontal discrepancies in the interabut-
ment distance according to the abutment location and the type of dowel pin were comparati-
vely analyzed.

Abutments LM(left molar), LP(left premolar), A(anterior), RP(right premolar), and
RM(right molar) were used for measurement. The interabutment distances were measured
between each abutment : LM-LP, LM-A, LM-RP, and LM-RM. The slide scanned image
of each model was magnified on the computer screen and the measurements were conducted
using the meeting point of the cross on the occlusal surface of each abutment.

The results were as follows :

1. In the comparison of interabutment distances between before and after sawing in each
type of dowel pin, there was no significant difference in World dowel pin(double), Bi-
pin(double), Maxcel dowel pin(single). In the World dowel pin(single) there was no
significant difference between LM-LPs, but in the other measurements (LM-As,
LM-RPs, and LM-RMs) there was significant difference between before and after sawing
(p<0.05).

2. In compariscn of horizontal discrepancies of the measurement according to the abutment
location, there was significant difference between measurement LM-LP(0.27+ 0.19mm)
and the others : LM-A(0.46+ 0.20mm), LM-RP(0.38+ 0.25mm), LM-RM(0.45+ 0.22mm)
(p<0.05).

3. In comparison of horizontal discrepancies of the measurement according to the type
of dowel, there was no significant difference between each dowel.

As a result when fabricating a removable die using the previously mentioned 4 types
of dowel pins, it is thought that the horizontal discrepancy increased in proportion to the
interabutment span length and does not depend on the type of dowel pin.



