Clinical Article

https.//doi.org/10.4047/jkap.2018.56.1.17

Lost wax techniquel} CADE 0|
7 FA9X| 2

83t patterne| =&Ed

HrAlo 2

O 11—

x-"xI-EI

1L
29| Mz Hlu

Ood 10O =
S | E S A

Comparison of internal adaptation of removable partial denture metal frameworks made by

lost wax technique and printing technique of pattern using CAD

Wonjun Choi, Yi-Hyung Woo, Hyeong-Seob Kim*, Janghyun Paek

Department of Prosthodontics, School of Dentistry, Kyung Hee University, Seoul, Republic of Korea

Lost wax technique of casting wax patterns has been used principally to make metal frameworks of removable partial dentures. Since the development of digital technology

and CAD, metal frameworks can be built through digital surveying and framework designing. Many cases proved that resin patterns made by CAD printing method were

well adapted to internal oral structure and final metal frameworks also showed good internal adaptation as well. The metal frameworks of a removable partial denture were

made by both lost wax technique and CAD technique and were applied to a patient with severe alveolar bone loss. Using CAD data and fit checker, internal adaptation of

both metal frameworks were evaluated by comparing the gap between surveyed crown and its structure. This study is to prove that metal frameworks by both techniques
showed adaptation that can be applied in clinical field. (/ Korean Acad Prosthodont 2018,56:17-24)
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Fig. 2. Pre-operative panoramic view.

Fig. 1. Pre-operative intraoral view showing diastema and supra eruption. (A) Occlusal view of maxilla, (B) Lateral view (right side), (C) Frontal view, (D) Lateral
view (left side), (E) Occlusal view of mandible.
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contour &AFT} MH|JS FIsEslal, AHjo|l= A3 A&
STt 347 ARE SIo 1) Edo)E Al Hle
AAstel AR ASIAYU FEPEE AT R WAz
lost wax techniquex} & Ha 2 CAD (Computer aided design)S
ol &3] et patem Tslo] o] Fxe Yalow 242t
Azsto] Muo|e At g4 T2 2] AP =S H|uls
St Lost wax technique ©. 2 & 7252 THE = 1ML HE]
H B8 012 g 513 Hagtow XAl dArjz RS ol
Skal Wt RS AlEste] 572 =S AlEsksich

CADE o] pattern®] Zele AZPE'S WA FR AL
3Shape lab scanner D700 (3Shape A/S; Copenhagen, Denmark)

S &3} A715}a1, Dental CAD software (exocad Dental CAD,
exocad, Darmstadt, Germany)Z ©|-8-5}0 A7HSF 2 E 9] ¢|o]
BE 2Zstel, AuZS AUk, A5 B o} sigict. of
% Ahell vl4] doln, FARAR) P 24, FHazel 5]
U] 2hele tixelsle] sl it (Fig. 3).

tjxpelo] g E F&ILEES 3D ZHE(Projet DP 3000,
3D systems, Rock Hill, SC, USA)E o|-&-3] A|zst #=l sfel&

&, 431 £l FELEES 7SI (Fig. 4).*

Z47e] F&FREL AHolE Akt APEE elst
7] 91l THA Aelo|= AetolA agH HAESL AW 2
AE RO HI e An Bt (Fig. 5).

Fig. 3. Removable partial denture framework designed by CAD. (A) Scan data opening, (B) Undercut check, (C) Block out, (D) Mesh coverage setting, (E)
Shape adjustment of major connector, (F) Clasp design, (G) Finish line setting, (H) Final framework design.

Fig. 4. Resin pattern of RPD framework. (A) Resin pattern of maxillary RPD
framework was fabricated through rapid prototyping, (B) Metal framework fitted
the model well, (C) Resin pattern of mandibular RPD framework was fabricated
through rapid prototyping, (D) Metal framework fitted the model well.
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Fig. 5. Discrepancy measurement between rest and rest seat. (A) Section line
of #13, #23 cingulum rest of maxilla, (B) Section line of #32, 43 cingulum
rest and #46 occlusal rest of mandible.
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Fig. 6. (A) Occlusal rest; 1 measurement for center of rest (thick arrow), 2
for peripheries of rest (thin arrow), (B) Cingulum rest; 1 measurement for
center (thick arrow), 2 for peripheries (thin arrow).

o] Y] A& I Iat FdsHA, 57229
A E R0 fit checkerE T3 & Shx} 717 Ujo] Al&|Ghe]
X]d|o| E(Aromafine Plus, GC, Tokyo, Japan)Z2 ¢ IARIE
3}gc} (Fig. 7C). Alg]Z Q1A F polyvinyl siloxane (Express,
light body, 3M ESPE, St. Paul, MN, USA)S o]-&3f AJs]o]=
AT Bds AR & (Fig. 7D), HA| RES yolz=z &
o51e, 2008] Ed7(Digibird USB digital microscope OPT-
2000, Dalian, China) 2.2 fit checker®] =75 Stjjsto] ZUZ
J(Adobe Photoshop CC program, San Jose, CA, USA)5}33ch
(Fig. 7E).

Table 12> thAl7le] Mol gt Z42ke] &2 &7t
o] A4S HE5k Ao 2 W B AE0]A lost wax techniques
1t 0.244 mmo]il, CADE ©]-&-3} pattern®] g vbAlL 7
7 0.330 mmo] {45 H Yt} (Fig. 8). & F7FY el AEA
lost wax technique ©. 2 A&}t 74-2-71 -4 o] o Zgrom, AH
A ok BYE HAE0 70l § He AL HAY
% S5,

SETEE AEE 0, o]ojA] ot BAZIF ASSEAL vt
&9 ¥ wax dentures Az £, A} 773 ol AlF SHGTh
Injection type denture curing system (Palajet, Heraeus Kulzer,
NY, USA)= Fal QRIS &4 Foll YxI& F=sHict (Fig. 9).
A& &8 AR AR (Fig. 10) 22 270 AR E B Ed
AxEE F5 Fda AEH 2 AT Aol

Distance: 0.123

Fig. 7. Measurement of gap between model and framework. (A) Overlapping the cast and the scan data of framework by using exocad Dental CAD, (B) Mea-
suring the distance between framework and surveyed crown by slicing scan data of #46 occlusal rest, (C) Partial denture, including internal registration material,
removed with alginate impression material, (D) Section line of replica, (E) Measuring the thickness of fit checker by magnifying cingulum rest.
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Table 1. Internal discrepancy of RPD components for lost wax technique and CAD & printing of pattern

Tooth number Type of framework Classification Scan data (mm) Fit checker (mm)
#13 Lost wax technique Cingulum rest 0.235 0.312
CAD & Printing of pattern Cingulum rest 0.352 0.410
#23 Lost wax technique Cingulum rest 0.245 0.327
CAD & Printing of pattern Cingulum rest 0.338 0.391
#32 Lost wax technique Cingulum rest 0.241 0.332
CAD & Printing of pattern Cingulum rest 0.343 0.427
#43 Lost wax technique Cingulum rest 0.258 0.347
CAD & Printing of pattern Cingulum rest 0.329 0.387
#46 Lost wax technique Occlusal rest 0.203 0.297
CAD & Printing of pattern Occlusal rest 0.235 0.336
Framework type
’g - m Lost wax technique
g a0 = CAD & Printing of pattern
s 1 =
o s
L 300 |
2
= 250 |
s 20f —
5 -
E 200 F =
jo= \/\/\/—\
CG I\_/\_/\/_\
D
= 0 . .
Cingulum rest Occlusal rest

Component Fig. 10. Panoramic radiographs at 1 month after delivery.

Fig. 8. Mean internal discrepancy under 2 types of rests according to mea-
sure position.
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93 SETRES AES 5 A BE agd HAETE A
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o|A 0.8 mm H|ZE F1, CAD/JolA tjak] & wi= 0.6
mm HZE F7] 1 2] 54 xfo|7t WAL, AH
HAENA §2& FHE (periphery) 2.t} %A 5 (center)ol| A]
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o] TRt FHRA F xFo|7} gl7] iRl AW HAER
o} A HAEo|A fA0] o AgtgS ¢ 4 ¢k Dunham
T HAES HAE AE o] §70] B¢ 2.41 mmo|1L,

o]-8-gt pattern®] T A0 2 Azt FEFRE
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