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Effect of the Sprue Design on the Fitness of Implant Prosthesis
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[Abstract]

Statement of problem: Conventional techniques for implant framework fabrication produce significant error that
is inconsistent with passive-fit requirement for osseointegrated implants. One of the etiologic factors which cause
the errors is a sprue which may deform the framework during solidification and contraction.

Purpose: This study was aimed to evaluate objectively effect of the sprue design on the accuracy of fit of implant
prosthesis.

Materials and method: Three different designs were considered relative to effect of casting accuracy. The first
design had straight sprues and a button of excess alloy at the non-casting end of the sprues. The second was runner
bar design(with the button). The last was straight sprues design(without the button). Gold cylinder and laboratory
analogue had been used to diminish variables affecting to casting accuracy. Gold alloy and pressure-vacuum casting
machine had been used. Marginal gap had been measured by SEM. One-way ANOVA and Duncan test had been
used for statistical analysis.

Results: The first design showed 79.87 +13.95 «m marginal gap. The second and third were 40.17 +15.8 .m and
35.17 49.95 ,m respectively.

Conclusion: Straight sprues without button and runner bar designs were more accurate than straight sprues with
button design(P<.05).
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Fig. 1-A. When the metal be cooling, injection line will
shrink in the direction of the button. Therefore,
the prosthesis be transformed with button
directions
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Fig. 1-B. Without Button, the prosthesis does not be
transformed by shrink of injection line
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Fig. 3—A. Group A: Conventional design

Fig. 3-B. Group B: Runner bar design
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Fig. 3—C. Group C: Buttonless design
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Table 1. Materials and manufacturer details used in this study

Art Cempany
Laborator Analogue SANS5L Implantium, Dentium, Seoul, Korea
Gold cylinder SGC55BL Implantium, Dentium, Seoul, Korea
Wax Art=710 YETI dental, Engen, Germany
Investment UnivestPlus Metalor, Neuchatel, Swiss
Casting ring liner Einlagen(X3) Degussa, Hanau, Germany
Gold Alloy Pontor MPF Metolar, Neuchatel, Swiss
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Table 2. Results of marginal discrepancy measured in
this studyfm)

Ne. of specimen Greup A Greup B Greup C

1 82.20 56.80 36.10

2 9250 36.30 4450

3 64.90 27.40 24.70

Mean 79.87 40.17 35.17

SD 13.95 15.08 9.95
o] A7} One-way ANOVAR B3t A} 18 71
E foe ghekabe](PC.05)7F TS BRI

(Table 3).

Table 3. The Results of the analysis of Oneway ANOVA

Sum ef Square df Mean Square F Sis.
Between groups 3599180 2 1799590 10.366 .01
Within groups 1041600 6 173,600
Total 4640780 8
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Table 4. The results of Duncan® analysis

Suleset for alpha=.05

Greup

1 2
Group A 3 79.8667
Group B 3 40.1667
Group C 3 35.1667
Sig. .658 1.000
v, o &

Johnson(Johnson A, 1995) AFAX] Ao A Al
7}7\]«] FUA et —7?—7‘1]«] Z4g”c‘] ] 2= a3s

(o]

%‘ d(stralght sprue)oﬂ*ﬂ 71 A2
3t FZAE Aot sksich vbHo| Carret Stewart
%, 1993)+= runner barg zZH= FIAS A

A button F/d2 ARket ﬂJJr Al5ke}A] ok

o}— =54 E} Johnson«l A 1. A%
Abutton F4) 2 . AAE T (button§l=) 3.
ZF A (runner bar)2] Al 714 2] FEjS AR5} X
A 2] e ARgste] HAXT =S Hw 7]
FUA Ot F=2A| o] HNHA MY Hih= A thA] B
B3} retainer?] 7HEA APLrt pAHOR H7HE]
o et AlrHE}, BHHel| Carrs-e] Ad-2 FU4o] JaF
runner bar@ e ARSI, torchE ©]-&3h ¢
S ARESto] 2 ko] At gk m|A|
EeuaHd 255 dUsH 2ASHA Xk EIE

0]

71%

oy
1A r

A

e

’

é

N

N e >
@ :
oo
5
o,
)
]o
R
iﬁ?
15
K
B
N
N
)
]o
>,
e
FI‘F

~N
I
1o
o
4>
i)
=2
i
=
lo
o
oN!
of
o3
o,
o
[
N
=)
]
=2
oz
o

(-

FUAY A7 HETE HAFY A= v = IF

& Bk 714G S ol g3 F2]9 F4
= 0|85t Carr®} Stewart®] HeS HestaLa} ek,

Jemt(Jemt T, 1996)= 3AHAZQ] YSUE HHZ9]
HASS 245l= W22 My lab, University
Washington system, 3—D photogrametric system,
University of Michigan system¥} Z-2 4714 #4S
7leshtt, ookt 71RE A9 10m7HA] 54 713t
R CL I L D o 2
E44 7)A7F REjo] B vl go] 2990 2 4Y

—lO o F-?ll =2
A
o,
i3
flo
(V)

Wi
R
(e

2L

% L

ol

e 12
lo rot
i)
B
rO
il
i)
(o)
(S
tlo
NI\
o
Ol
o,

A
X
rd
ox
©
off
flo
N
-
©
o

{1d
et
.

7= Group A2} Group BAe]o| A
HolF]lH o= 4]
A2} runner barg ©]-&3t Tl oJet =
& Alololl= Afol7t Jlew, oAl Hej7t
gheof P n|HS Kot} o]& Sl
A

&

o] ¥]3] runner barS Zal )
A 0

OHH
E
Jo
1o

l‘_>42 o,
ol
10
o,
3:

T
rE N

o M oHN N
BN
i_t“
oZi ot m

:}> "

o ofh

oA e
0,

et

2 2242 WS

=
e
ri,
T

. °]= buttone Z= straight sprueXtch
runner barg o3l 23 HAFo| K} Ausiriil
gt Clayon®| A7} LA|SHcHZarb ZA &, 1990). Egt
Group A%} Group CAtolo|= EAIA f2l/de] A= A
o7} 9igitt ol= e FEjo] AAHY FAdMUAEE
T2 Fof buttono] EASH= 4%t} button®] L8}
A = Ae7E A A= F55 BT 9l
o}, whebd W2 Aol buttons SHSR Aol A
TES Skl o|Flo] F2AE HPFAA 4 vk wehE
t}. o] A¥=Johnson®] Ab= AX|5HA|THJohnson
A, 1995) Carr®] ZAatel= AREETHCarr H &, 1993).
Carr®] A&WHo| Johnson ¥ £ A9 By} o=
7] g2l Ao = AbrE

I8y Group B2 Group CAMOlol+= BAIZ
Q= zpol7t 28R ekttt runner barE 7t
o7 u5ojzl TZxﬂQ} button®] FEH A 2 Z
T2 9 A= Ato] A
—4”]5}5} o= Y7t Aol button<

Jo

1o
>

1A

o
=
=

1O 2]

°

(s

Fll‘ rIo rir

H3I0OH HM22 20084 61



FHOE FYAMo] $=53FATE runner bar7} o] Aol <]
iy

MBE ol AE Holy] B2l AOE AzhEch

R
Y
Ol'm oflh
)
)
Wi
K
Fl r
o
o
>
52
2
N
=
o,
EN
N
S
=l
e
r =
_>‘i'

2 AFoM = YA A Y button] 2471 &
HE HAF0 FEd AL vAls G Yot ] ¢

=
g S AR Arhaat g2 AdE A9l BaL

—

Runner bar 944 AA12}F button FAJo] Agt= 2
Ay FJA AAIE o] 83t YESTE BHF0] button©]
A= AT LAY FUA A vlal ATt -
[

(P<.05

O

)

4r
O

-

o2

Adell R, Leckholm U, Rocker B, Branemark PI, Jemt
T. A long—term follow—up of osseointegrated
implants in the treatment of totally edentulous
jaws. Int J Oral Maxillofac Implants. 5:347—
59, 1990.

Branemark PI, Hansson BO, Adell R. Osseointegrated
implants in the treatment of the edentulous
jaw experience from 10—year study. Scan J

Plast Reconstr Surg Suppl, 16:1-132, 1977.

62 cigHXIRE 7|2 oY K|

Branemark PI, Zarb GA, Albreksson T. Tissue—
integrated prostheses, osseointegration in
clinical dentistry. Chicago, Quintessence,
1988.

Branemark PI. Osseointegration and its experimental
background. J Prosthet Dent, 50:399-410,
1983.

Carr AB, Gerard DA, Larsen PE. The response of
bone in primates around unloaded dental
implants supporting prostheses with different
levels of fit, J Prosthet Dent, 76:500-9, 1996,

Carr AB, Stewart RB. Full-arch implant framework
casting accuracy: preliminary invitro
observation for invivo testing. J Prosthod,
2:2-8, 1993.

Chan DCN, Blackman R, Kaiser DA, Chung K. The
effect of sprue design on the marginal
accuracy of titanium castings. J Oral Rehabil,
25:424-9, 1998.

Clayon JF. Indirect spruing technique. Quintessence
Dent Tech, 9:report55, 1979,

Hulling JS. Comparative distortion in three—unit
fixed prosthesis joined by laser welding,
conventional soldering, or casting in one
piece. J Dent Res, 56:128—34, 1977,

Henry WK, Mphil L, Edmond HN. A double casting
technique to minimize distortion when
constructing fixed partial dentures on
implants. J Prosthet Dent, 91:93—6, 2004,

Jemt T, Failures and complications in 391
consecutively inserted fixed prostheses
supported by Branemark implants in
edentulous jaws: A study of treatment from
the time of prosthesis placement to the first
annual checkup. Int J Oral Maxillofac
Implants, 6:270-6, 1991,

Johnson A. The effect of sprue design and alloy

type on the fit of three—unit metal/ceramic



bridges. Eur J Prosthodont Rest Dent, 3:241—
9, 1995.

Jemt T. In vivo measurement of precision fit
involving implant supported prosthesis in the
edentulous jaw. Int J Oral Maxillofac Implants,
11:151-8, 1996.

Klineburgh 1J, Murray GM. Design of superstructures
for osseointegrated fixtures. Swed Dent J,
28:63-9, 1985.

Romero GG, Engelmeier R, Powers JM. Accuracy of
three corrective techniques for implant bar
fabrication. J Prosthet Dent, 84:602—7, 2000.

Sone AD. Complications with osseointegrated
implants. J Prosthet Dent, 62:581-5, 1989,

Skalak R. Biomechanical considerations in
osseointegrated prosthesis. J Prosthet Dent,
49:843-8, 1983,

Sekine H, Komiyama Y, Hotta H, Yoshida K.
Mobility characteristics and tactile
sensitivity of osseointegrated fixture-—
supporting system. Tissue integration in
oral and maxillofacial reconstructions.
Amsterdam: Excerpta Media, 326—39, 1985.

Schiffleger BE, Ziebert GdJ, Virendra B. Comparision
of accuracy of multiunit one—piece castings.
J Prosthet Dent, 54:770-6, 1985,

Saas FA, Eames WB. Fit of unit—cast fixed partial
dentures related to casting ring size and
shape. J Prosthet Dent, 43:163-7, 1980.

Wee AG, Aquilino SA, Schneider RL. Strategies to
achieve fit in implant prosthodontics: A
review of the literature. Int J Prosthodont,
12:167-178, 1999.

White GE. A proven accurate method for casting
implant supported frameworks. Quintessence
Journal of Dental Technology, 1:66—70, 2003,

Zarb GA, Schmitt A. The longitudinal clinical

effectiveness ofosseointegrated implants;

FUAY A7 HETE HAFY A= v = IF

the toronto study. Partl: the prosthetic
results. J Prosthe Dent, 64:53—61, 1990.
Zarb GA. Symington JM. Osseointegrated dental
implants: preliminary report on a replication
study. J Prosthet Dent, 50:271-6, 1983,

H3I0OH HM22 20084 63





