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Comparison of relative fitness between zirconia single coping and
3-unit fixed partial dentures (FPDs) manufactured by dental CAD/CAM

system
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Purpose: The purpose of this study was to assess the marginal and mesial fitness of zirconia single copings and 3-unit fixed partial
dentures (FPDs) manufactured with an identical model. Materials and Methods: An epoxy model in which the maxillary right 2nd
premolar is lost and maxillary 1st premolar and 2nd molar are formed as abutments was manufactured and scanned by using a laser
scanner. A ten units of zirconia single copings were manufactured for maxillary 1st premolar and 2nd molar, respectively and the
same number of 3-unit FPDs were manufactured. For the measurements of fitness, the manufactured silicone replicas were divided
into four parts and the fitness were measured by digital microscope at measurement points (P1, P2, P3, P4 and P5) of each plane.
The measured gaps were classified into three categories: marginal gap (MG, P1), axial gap (AG, average of P2 and P3), occlusal gap
(OG, average of P4 and P5). Results: The ranges of MG, AG and OG for single copings were 18.47 - 40.54 um, 39.73 - 73.61 um and
116.90 - 134.69 pm, respectively. The ranges of MG, AG and OG for 3-unit FPDs were 45.95 - 87.44 um, 23.78 - 57.00 um and 99.89
- 131.06 pum, respectively. Conclusion: The result of the study shows that the MGs for 3-unit FPDs were higher than those of single
copings, though they are within the range of clinical acceptance, indicating that the use of more homogeneous zirconia block and
modification of sintering processes are needed to ensure the prevention of increase of gap in 3-unit FPDs. (J Dent Rehabil Appl Sci

2014;30(1):16-22)
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3. X|23L]o} F0f(cores) Q| M|Zf

ov] 22 zirconia block (Zirmax, Dentaim, Seoul,
Korea) Astol Sojgl 7RES Aaeleict. o
Y T L2 F2 A7| 2 (Eco-therm, Dentaim, Seoul,
Korea) & AFE5}o] A4 AAIE(11007}K] 2A17F 2048,
1100 - 15007}FK] 2A]ZF 308, 150000 A 2A|7F AlF, A
ol ahet F 10412 5o £ H9ich

hal

4 M M

P

il

-
-

il

FR] %A (retainer) @] WYHo| light body A&
(Dimension Garant L, 3M ESPE, Seefeld, Germany)&
Agek 28 Foll F2EE F 2P AdR] ol HA]
AlZTh 283w B 2 55 7hle) Light
body A2]&o] et o] F RPN FZRES A
AstAch AHR] Aol Hob gl AeE 2E $1Z 1
A Y25 = M4-E 71 heavy body A8 (Fresh,
Dreve Dentamid GmbH)& &85} silicone replica &
obgs}l AlZTh A1ATX]Q} A1t Ex| Q) A2 EA
£ razor bladeE ]--9-6]—0% shHe .9l Hlsko 7
Q o7 Baslqiet O Ay xR

e gvEs
19 A= -“—%7‘1] 3‘_7—}% Oéﬁn}(Flg ). 2t =5 %]

(P1, P2, P3, P4, P5)o|A A== x160 vi&2] tix|g
] 7 (KH-7700, Hirox, Tokyo, Japan)= AF&35to] &
75} th(Fig. 2).

Fig. 1. Photograph of silicone replica after segmentation
in the mesio-distal and bucco-lingual directions (for
single).
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Fig. 2. Cross-sectional view of locations for gap width
measurements P1-5 on silicone replicas: P1, marginal
gap; P2, 1/3 of axial from marginal gap; P3, 2/3 of axial
from marginal gap; P4, occlusal gap (1/2 of occlusal
surface); P5, central gap.
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Table 1. Comparison of discrepancy at various measurement locations in the single core and 3-unit FPDs (unit = pum)

Mesial Distal Buccal Lingual
Single  3-unit P Single  3-unit P Single  3-unit P Single  3-unit P

Premolar MG 34.82 5242 0.043 2951 5595 0.030  27.70 56.29 0.000  26.65 51.63 0.042
AG  62.02 3795 0.000 39.73 4483 0.285 51.48 44.12 0203  56.32 23.78 0.000

OG 12427 106.66 0.022 126.22 109.40 0.025 119.98 99.89 0.006 116.90 102.50 0.060

Molar MG 1847 8225 0.000 3249 4595 0.296  40.54 87.44 0.001 35.42 82.42 0.003
AG  56.84 56.15 0902 4850 30.68 0.000  73.61 57.00 0.012 51.51 31.34 0.000

OG 12837 123.78 0.521 127.89 12259 0.492 134.69 131.06 0.631 127.66 121.09 0.369

Statistically significant measurement locations are shaded.

MG, marginal gap; AG, axial gap; OG, occlusal gap.
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Table 2. Mean difference of discrepancy between single coping and 3-unit fixed partial dentures at measurement locations

(unit = pum)
Lingual Lingual
MG 25.0 MG 47.0
AG -32.5 AG -20.2
oG -14.4 oG -0.6
Mesial Distal Mesial Distal
MG 17.6 MG 26.4 MG 63.8 MG 13.5
Premolar Molar
AG -24.1 AG 5.1 AG -0.7 AG -17.8
oG -17.6 oG -16.8 oG -4.6 oG -5.3
Buccal Buccal
MG 28.6 MG 46.9
AG -7.4 AG -16.6
oG -20.1 oG -3.6
Statistically significant measurement locations are shaded.
MG, marginal gap; AG, axial gap; OG, occlusal gap.
Table 3. Discrepancy of three measurement locations & 5}2 Qlek’
on the pontic side and non-pontic side of pre molar and Bolx] H7lo]= Holmes S70] 7|48 Hod 2x]

molar in the 3- unit fixed partial dentures (unit = pm)

Premolar Molar
Mesial  Distal P Mesial  Distal P
MG 5242 5595 0.776 8225 4595 0.017
AG 3795 4483 0.142 56.15 30.68 0.000
OG 106.66 109.40 0.752 123.78 122.59 0.895

MG, marginal gap; AG, axial gap; OG, occlusal gap.
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HA FUR|E= 47.5 um, F BYR]= 100.8 um, 23 &
AR 1351 um, LAHEY] HA EUR|= 33.3 um, F
EUX| = 141.6 um, 2§ EYA] = 121.4 um, FH A
A EYXE= 281 um, F BUX]E 130.8 um, 2 EY
x| 123.5 um, AW Hed BYUX|= 302 um, & Y
= 119.0 um, I3 EYX|E= 1243 pm 2 Bl 51

t}. Grenade 5"°& single 73 9]

A= F7Is A FollA, Bindl
S0 Cerec Inlab A|AE 0 2 A|ZHE X|2F Lo} LR

E9 H EYX]E 53 um=E H 115} Q) Reich £
& Lava A|ARI O 2 A|ZHE K| 2F Yo} LR ES HYA
1 Ho 8

A

BYR], & EYA], ue E 2

215 um 2 XB 115} th Beuer 57 371K A|AEIO R

Az R|l2F Yot LR EOM F AR (ATER], ol

NS HA EUX], F EYX], we ELX|E H|aL6ke

t} 71 53}l Cerec Inlab A|AEO] LR EO] Ho+ H
EYUR]= 56.6 um, Fit F EYX|E 66.3 um, Fat

2olx]= 88.1 um o]t}
Kunii 5'"°& 3-unit frameworkol| A ponticz} E o]
I} pontictt QI7FgH Fitol|l Ao WA EYUA] 3

4.2 um, 43.2 um, & EYX] g2 22 10.9 um,

Rl 2
gt

flo
N e
N Mo

o
=
5
o
K
Kl
ik
e
QL
32
=
N
)
El
=
__)&l
El
=t
e
1e
>

7
2 136.5 umZ R 5} TE 152 pontico| Al H F
AR} ponticel 7174 RefolA] Rk 2 Wele] 2
£90] 9182 Lohgleh. 8 pontic] 24 £50] o

g} o AgFeH 12 E 7H
o= S¢tol FEES Mol dojdta M
FAERI S FAFoA 9
0 X 5% Reh o A A
dotyict. B Aol M ® 3-unit TFEE BE HA
= HA BUX] gs 2o 2
FRHAL F BLR(AG)S we ELX|(OG) gh&
AR YAE AYstE BE 54 YxIoNA 3-unit
220 ¢ Z3fTh(Table 2). 277] YA HA LX) g
(55.95 um)} i FEA] A A EUX] 4H(82.25 um)©]
TR 24 HHE ELA] FH(52.42 pm) T o FHA] A
HA BUX] H45.95 um)R ot 3 A YR TH(Table 3).
ol ZIEE ponticd] &4 FFol dFe T2 AL
= o/

B Q19| single 33T 3-unit +R ] HA EY

2y
(0

o)

b

o oX 32

l..

=

X omr mo B O Hov
ne,
Rl
2y
]
o
%.
=h
o
fU
oH,
19
2

20

A g % BYA @, Y 2R GEL AW A7E
of Avtol GARFS BTk SRR Sunic TEEC] W
A BUR|Y F7H= o4l e RRoIG AHoR 4
£ 4 9t W BAx|9 Hrhgke =kt s}
Ag e APAFEe] MG WA BAR| o] WS A
o 6,17,19-

single 27} 3-unit FEEQ] HgE = nrEe ukgk 5

Zo|ith. shRIY 3-unit FEREY BELYA] 7S IR
[e]
=

el
3 BAx|o] Zal pontice] A4 5Z02 9l
TrEY HYP o2 WSt o7 FEHrc)

3. 3-unit TEEA pontico] 7}7he F-9J7F Hojzl
29lo] Wt B} opa A Yelgth 1R E]
Zo)7t o145 ponticol] 77he: F$lolA1e]

FZE o 2A Uehd Aol

References

1. Raigrodski AJ, Chiche GJ. The safety and efficacy
of anterior ceramic fixed partial dentures: a review
of the literature. | Prosthet Dent 2001;86:520-5.

2. Raigrodski AJ. Contemporary materials and tech-
nologies for all-ceramic fixed partial dentures: 1 re-
view of the literature. | Prosthet Dent 2004;92:557-
62.

3. Miyazaki T, Hotta Y, Kunii J, Kuriyama S, Tamaki Y.
A review of dental CAD/CAM: current status and

future perspectives from 20 years of experience.

) Dent Rehabil Appl Sci 2014;30(1):16-22



10.

11.

12.

Comparison of relative fitness between zirconia single coping and 3-unit fixed partial dentures (FPDs) manufactured by dental CAD/CAM system

Dent Mater ] 2009;28:44-56.

Filser F, Kocher P, Weibel F, Liuthy H, Schirer P,
Gauckler L. Reliability and strength of all-ceramic
dental restorations fabricated by direct ceramic ma-
chining (DCM). Int ] Comput Dent 2001;4:89-106.
Bindl A, Mérmann WH. Marginal and internal
fit of all ceramic CAD/CAM crown copings on
chamfer preparations. ] Oral Rehabil 2005;32:441-
7.

Degrange M, Cheylan JM, Samama Y. Prosthodon-
tics of the future: cementing or bonding? In: Rou-
let JE, Degrange M, editors. Adhesion: the silent
revolution in dentistry. Chicago; Quintessence;
2000. p. 277-301.

Holmes JR, Bayne SC, Holland GA, Sulik WD.
Considerations in measurement of marginal fit. |
Prosthet Dent 1989;62:405-8.

Kohorst P, Brinkmann H, Li J, Borchers L, Stiesch
M. Marginal accuracy of four unit zirconia fixed
dental prostheses fabricated using different com-
puter aided design/computer aided manufacturing
systems. Bur ] Oral Sci 2009;117:319-25.

Reich S, Kappe K, Teschner H, Schmitt . Clinical
fit of four unit zirconia posterior fixed dental pros-
theses. Eur J Oral Sci 2008;116:579-84.

Reich S, Wichmann M, Nkenke E, Proeschel P.
Clinical fit of all ceramic three unit fixed partial
dentures, generated with three different CAD/
CAM systems. Eur | Oral Sci 2005;113:174-9.
Wettstein F, Sailer I, Roos M, Himmerle CH. Clini-
cal study of the internal gaps of zirconia and metal
frameworks for fixed partial dentures. Eur ] Oral
Sci 2008;116:272-9.

Tinschert J, Natt G, Mautsch W, Spiekermann H,
Anusavice KJ. Marginal fit of alumina-and zirconia-

based fixed partial dentures produced by a CAD/

) Dent Rehabil Appl Sci 2014;30(1):16-22

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

CAM system. Oper Dent 2001;26:367-74.

Coli P, Karlsson S. Fit of a new pressure-sintered
zirconium dioxide coping. Int ] Prosthodont 2004;
17:59-64.

Kokubo Y, Ohkubo C, Tsumita M, Miyashita A,
Vult von Steyern P, Fukushima S. Clinical marginal
and internal gaps of Procera AllCeram crowns. |
Oral Rehabil 2005;32:526-30.

Grenade C, Mainjot A, Vanheusden A. Fit of single
tooth zirconia copings: comparison between vari-
ous manufacturing processes. ] Prosthet Dent 2011;
105:249-55.

Bindl A, Mérmann WH. Fit of all-ceramic poste-
rior fixed partial denture frameworks in vitro. Int J
Periodontics Restorative Dent 2007;27:567-75.
Beuer F, Aggstaller H, Edelhoff D, Gernet W,
Sorensen J. Marginal and internal fits of fixed
dental prostheses zirconia retainers. Dent Mater
2009;25:94-102.

Kunii ], Hotta Y, Tamaki Y, Ozawa A, Kobayashi
Y, Fujishima A, Miyazaki T, Fujiwara T. Effect of
sintering on the marginal and internal fit of CAD/
CAM-fabricated zirconia frameworks. Dent Mater |
2007;26:820-6.

Beuer F, Naumann M, Gernet W, Sorensen JA. Pre-
cision of fit: zirconia three-unit fixed dental pros-
theses. Clin Oral Investig 2009;13:343-9.

Gonzalo E, Suarez MJ, Serrano B, Lozano JF. Mar-
ginal fit of Zirconia postetior fixed partial dentures.
Int J Prosthodont 2008;21:398-9.

Coli P, Karlsson S. Precision of a CAD/CAM
technique for the production of zirconium dioxide
copings. Int | Prosthodont 2004;17:577-80.
McLean JW, von Fraunhofer JA. The estimation of
cement film thickness by an in vivo technique. Br

Dent ] 1971;131:107-11.

21



Original Article

/24 A|AEIO 2 F|EHEl X|2 L0}t single 21} 3-unit 1X29]

ot
k1
il
)
N

T X fs

25: 2 470) B4L SUF BPoM AAE K 23Uok single Y 3-unic FEES] WA L A A

AT THE Y U Ao F A2AFR7E A E L Aot AlATRISH A2t X7 AR E FAAH oA
(epoxy model)& AMZEFet & #o]x] AR E o] &-5to] AT SISt CAD AZEG 0| o] &5tof X|2F Lo}
& HARISHL CAMZ AHE-5to] R|25 U0} single A3 3-unit T2E& AZF SHIth |27 Y0} single 7332 4
oF Al1ATA], A2t x| M Z42E 10712 A& = I KA Z2F YO} 3-unit FEREE 10717} Az =it B = 57
& 9l5to] AR Alg]E BA(silicone replica) S ?—1‘:}6}3 7} Wo] 25 9X|(P1, P2, P3, P4, P5)oA] tlx|d &n]7

[
Mo oft

= *}“10}04 AIEE S 2 ARl FEE EUA] HES HA ELURIMG, P1), & EUA|(AG, P28} P39
), 29 B2 OG, Pick PsSl Bo] 4] B2 —1%%6}91@

ERE Smgle g oA ‘fﬂoﬂ EUX O] M= 18.47 - 40.54 um, F BUA] B 9]E 39.73 - 73.61 um, 1 BLX| | H
9]= 116.90 - 134.69 umO| T}, 3-unit TREA] Bl BEUR| 9] ML 4595 - 87.44 umo] 1, & BUX| 9] HIL

23.78 - 57.00 um©] 3, W B-LX]= 99.89 - 131.06 um O] Tk

22 2 A70) Afo] B2 single 2Pol ¥ 3-unic TEEY] WA BAK|7F SRR LGS 28
(- 120 pm) Vholl SLOB unic FAEEY] BA] F74E WRIS] S B #AG A 2ol B AT 47
27552 2sor g Aol

F0f: XA A /A Al2FUok B SR U =LA 22 5

*W KRt 2 SE

(480-701) A7| o §HA| S 2 95 41505t X|7| =52}
Tel: 031-870-3427 | Fax: 031-870-3429 | E-mail: wrdeul@hanmail. net
4 20149 19 12 | Y 2014 3 1 | AEHY: 2014 3 1Y

22



