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Marginal and internal fit of all ceramic crown using

the replica technique and the triple-scan protocol

Mi-Sun Shin', Jang-Hoon Lee**
'Department of Convergence Technology, Graduate School of Venture, Hoseo University, Seoul, Republic of Korea
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Purpose: This study was conducted to compare the marginal and internal it of all ceramic crown using the replica technique and the triple-scan protocol. Materials and meth-
ods: Twenty zirconia ceramic crowns were fabricated using titanium abutment model. All crowns were divided into two groups of 10 each, depending on the replica technique
and the triple-scan protocol. The internal and marginal fit of 10 zirconia ceramic crowns were measured at 17 points for each specimen using the replica technique. The oth-
er 10 ceramic crowns were measured using the triple-scan protocol. Statistical analysis was performed by t-test (¢ =.05). Results: The mean and standard deviation of mar-
ginal and internal fit were significantly different between the replica technique (49.86 4= 29.69 um) and triple-scan protocol (75.35 % 64.73 um, P<.001). The mean and stan-
dard deviation of internal fit except marginal fit were 58.38 & 31.77 um and 64.00 &= 46.43 um, respectively (P>.343). Conclusion: There was a statistically significant dif-
ference in the marginal fit measured by the two methods. However, there was no statistically significant difference in the internal fit between the two methods. (J/ Korean Acad

Prosthodont 2017;55:372-80)
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Dentiform (Nissin Dental Prod. Inc., Kyoto, Japan)ei] 4] &}<} 2} 7|
1t -2] g7 R|ofol] A F=AH-S 93 x| o} A& A1 381
o} w3 L2 mm AHA|SlaL 2H & 6° 7 AL 9} heavy chamfer
HALZ Fofste] 1 mm AHA| 8T BE A2 527 vy

glsksith
2. ElO|EF=2| X|ChA| =2 H|Z

W9 AR H7HE S g elA mht o] e
7F54S WA 19 AThA) Y AR oLE Broleb

\ e T T—

i T
Fig. 1. Master model with titanium block made by using CAD/CAM system (Ju-
young Dental Lab, Seoul, Korea).
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3. X|23L{0} MFAjo| M|}

Replica technique-S- ©]-8-& 153} Triple-scan Bl = o] 88 1
ForAFetn 7t a5 E 2 10704 F 207 2] AR =AH-=
A A5 ERo]ER A R %] %S 1) 27U (e ybrid,
MEDIT, Seoul, Korea)Z- ©]-&-3}o] 271 2 CAD program (exocad®
DentalCAD, Exocad, Darmstad, Germany) ©. 2 T} 2421 a}1ch. 22
FTUHE 24514 271 Y8l HAAFE YH-E dAH e
2 40 um©] cement spaceS- A4 %) 3] 531 T}. Wieland block (Wieland,
Ivoclar Vivadent AG, Schaan, Liechtenstein)&- AF-8-5}o 52 L g
A (Zenotec selection, Ivoclar Vivadent AG) 2.2 8 &) & A ZA}e] x|
Alof| whe} 22 83T (Fig. 2).

4. Replica techniqueZ} Triple-scan protocol

1) Replica technique

Blolelg At x| B A 23 olel] FL T A<
7¥at7] $1sko] k7592l 2 (Pattem resin, GC Corp,, Tokyo, Japan)
< 0] &3 jigE Al 25 T} Crown U of] light body poly vinyl-
siloxane (Imprint II, 3M ESPE, St. Paul, MN, USA)Z &} -$-31 v 2] A
23k jigE crown el Y1241 A whHe A 7] (Instron 3367,
Instron Corp., Norwood, MA, USA)E- 40N2] 974 &k 31 4] 313
o} (Fig. 3). 533t 4] 5 Eloleha At A] & ol A crowng
241 =7 A AL silliconeo] RAX| A E£4H A 3t
2] 2213137 T} ™ S regular body (Virtual, Ivoclar Vivadent AG) =
BArsih

2) Triple-scan protocol

Triple-scan 2} & Holst 5] triple-scan ¥} of] whe} A 3} 813
o} Triplesean 317 AU} ] 28-S 2705k B4 BA R )
gl oS 273 F e go g QA o R HAEE] A
thA] el A s] 218 e E 270ste Aot Elelehw
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Fig. 2. Zirconia cr. made by using CAD/CAM system (S-plus, Seoul, Korea).
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Fig. 3. The constant seating force (40 N) was maintained using a universal testing
machine for 5 minutes.

ol 1}-9-T (Pure scan powder, Quest Corp., Aichi, Japan)Z- &= 3 &}
%, e 271 (Freedom™, DOF Inc, Seoul, Korea) 2 <718} t}.
270 39t A A & Q17 A (Fit checker, GC, Corp., Tokyo,
Japan) 5 o] &:310] AT A T Aol Mol A A Al
712} Sl (finger presre) & 713l 2. o A7) 1 42
S 2 Tk 270 A E 9] of(Scan App, DOF Inc., Seoul,
Korea) 4ol 4 A=A} ko] Eolebs Athx] = el B
Fefe] 270 HlolE el WA AR el 27 HolH s
surface match algorithm2- -8 53 A1 7] 3L, 1 F- 2] 2] vl o] E]
E SR o|ZA Al 7HA] 270 HlolE & FHAIZ] + A
FIAf o] A ] B’ ol A2te o] 270 vl S A A
sto] 2 Ao e AF=A AT A 2] ZEe] 270 )

o2 AUt (Fig 4).
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Fig. 4. Scanned three dimensional surface data. (A) Titanium master die, (B) zirconia crown, (C) superimposed crown on the master die.
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1) Replica technique

Replica A1 H & FA = 13], LA 0= 13] Adato] TS
AATH (Fig. 5). 2t A o] 7=2 57 517] 98l t#E &nl
73 (SMZ100, Nikon, Tokyo, Japan) /o] A AF21 & A AT < Ao
Al S Al 22 Eol 2 91X A1717] #18] indexE A X 5t
putty =2 A A Al H S S48 3, % 2= =2 713 (Photoshop
CC Adobe systems, San Jose, CA, USA)S- o] &38| 4] M AA =9}
WS & S48t A4 == Holmes 5] -l
<75k M A 9 Z}(absolute marginal discrepancy)2} ¥ A7+
(marginal gap), ™ 7= (intemal gap)& Vo] 745t <l
Qb= Ao} HA EollA BAEE HA E714] <] Aglola, ¥
AT 2| ote] W EollA B = WH7kR] o 24 A 2o
o W\ 7S x| ot oA HEE UAd o] 2% 2 A g
B 2 AT = A 2.0 mm o] S8 R IES (axial
internal gap), W oA FH 3} o] ] = Az A= (line
angle intemal gap), W g o] A 717 2L 2-5-9] of] w A WAL=
(occlusal intemal gap)-2- =74 5+ T} (Fig 6). A A S 24 & & ™
o A7} 33 WHE- Al g ste] 1t o] AR AT

Buccal

Fig. 5. Intersection of the replica preparation for microscopic measurement.
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Fig. 6. Cross-section view of replica specimens. (A) Buccolingual section, X 50. Al: Axial internal gap. (B) AMD: Absolute marginal discrepancy, MG: Marginal gap.

(C) Buccolingual section, X 50. OI: Occlusal internal gap.

Fig. 7. Measurement points for marginal gap (1, 2, 8, 9, a, b, g, h) and internal gap (3, 4, 5, 6, 7, ¢, d, e, f) (A) Buccolingual section, (B) Mesiodistal section.

2) Triple-scan protocol

GOM Inspect software (V8 Hotfix 9, GOM mbH, Braunschweig,
Germany)Z- o]-8-3}o] =748 A| 85} t}. Replica technique®}
2 S S ol &3kl Wl QAkel WAz, Az
= 54383

Elolelw AU x| Rl FA 2 13]¢} ZLH o2 13]9] |
= @At FHE 7o R 393 O (Fig 7) ‘Gl A 54
A5& deata ASadeh AA ASaE L g W] At
Aol ofaf 33] WHE Al w| Q] om, S ] o] -5 o] AL
At

6. A=A

Replica ®H ©. = =7 ¥ | o] ¥ 9} Triple-scan " 2. & 74
H] o] E]+= SPSS version 21.0 for Win (SPSS Inc., Chicago, IL, USA) =
ol $e1H B3} EEAAE ToTh B BAH BN S
3} 7+ 7 b 2 Kolmogorov-Smimova %) 1143 7373 2 Levene2)
SR e AL, 7 Aee] Aot ko] BE 54

of] whe} t-testZ A) 3 3F5A T} (= .05).
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21t
1. L %ol E v 24

(HWHAF- Ak T4 47}

HA L2, 9,2, h, AATFS 2,8,b, gol| A = F L5l 4] mesial
HAAZF 0y A< gk F-9l oA BAACZ Fel gk xfo| 71
91t} (Fig. 8) (P< .09).

QAR Ag 2 2z

Zl %, A2, T K91 3,4,5,6,7 (buccolingual
section)} ¢, d, e, f(mesiodistal section)el| 4] 278 31 % ¥ 7} 7
= buceal A 2}7(4)2} mesials} distal %2}, M ZH(c.d. e, Dl A
AR O Fel Aol 7 91, buccal, lingual F3 23, 7)
st MR RE), lingual A7)0 F 15300] BAR o=
Fl 3 Aol 7} 31T (Fig. 9) (P> 09).
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Fig. 8. Mean of marginal gap according to replica and triple-scan methods (* Significant at P <.05).

um Internal gap discrepancy
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Fig. 9. Mean of internal gap according to replica and triple-scan methods (* Significant at P <.05).
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Table 1. Mean of marginal and internal gap according to replica and triple-scan
methods (Unit: um)
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Table 2. Mean of marginal and internal gap according to replica and triple-scan
methods (Unit: um)

Mean of marginal and
. Mean SD Pvalue
internal gap
Replica 170 49.86 29.69

. <.001*
Triple-scan 170 75.35 64.73

o Mean of marginal and internal gap
160
140
120
100

80
60 49|86

75135

40
20

Replica Triple-scan

Fig. 10. Mean of marginal gap and internal gap (n = 170) according to replica and
triple-scan methods.
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Mean of internal gap N Mean SD P value
Replica 90 58.38 31.77 y
Triple-scan 90 64 4643 B

Unit 1

= Mean of internal gap

160

140

120

100

80 a
58(38

60
40
20

Replica Triple-scan

Fig. 11. Mean of internal gap (n = 90) according to replica and triple-scan methods.
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