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Abstract 

The marginal fit of the crown is not proper, then there may be a cause for the gingival inflammation of the tooth or teeth. 

To evaluate the marginal fit of all ceramic crowns fabricated with zirconia cored crowns with layering and monolithic 

crowns. From a standardized die of a prepared tooth 20 dies were poured with type IV gypsum product. Zirconia copings 

with layering as group I and Monolithic crowns as group II were fabricated on the dies with 10 samples in each group. 20 

crowns were cemented with resin cement. Marginal fit of the sectioned crowns were measured using stereomicroscope. 

Points will be taken in the marginal area of mesial and distal surface of the crowns. Mean values will be compared in two 

groups I, II for better marginal fit of the sectioned crowns. Marginal fit of monolithic crown have better marginal fit than 

zirconia coping with layering crowns. It was concluded that mean marginal fit of zirconia copings with layering crowns 

group I, and monolithic crowns group II significantly differ. 
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INTRODUCTION 

Tooth replacement with fixed partial denture have been changed drastically nowadays with advent of newer materials. 

Mostly of the crown replacements are done with the ceramic materials. Zirconium oxide is considered superior esthetic 

restorative material in terms of superior esthetic appearance
1
. Metal free prosthetic restorations are preferred in order to 

improve esthetic outcomes
2
. In this regard, Zirconia ceramics are having superior properties when compared to other 

ceramics in bonding strength and fracture toughness, and yttrium oxide partially stabilized zirconia (Y-TZP) is used as 

reinforced zirconia which has its own advantages over the other ceramics. This ceramic material has the properties of the 

metal and it is unique material among the other ceramics which are used for dental restorations
3
. 

The excellent esthetics of the restorations is accomplished by successive application and firing of layers of translucent 

veneering dentin and enamel porcelains onto a core made of zirconia. However, recently Monolithic zirconia crowns have 

been introduced which do not require porcelain veneering. Fitting accuracy and especially marginal fit are crucial aspects 

for a successful dental restoration
4
. However, restorations can be distorted during the veneering process. Distortions may 

create a space between restoration and preparation. As this space increases, luting material is exposed to the oral 

environment. Because of the solubility of most dental cements, bacterial plaque can easily accumulate in this defective 

area which in turn, can result in gingival inflammation, caries and pulpal lesions. This will result in failure of the 

restoration. 

Marginal discrepancies between 50 and 100 microns have been reported to be clinically acceptable with regard to the 

long-term success of the restoration
4
. There is limited literature which compares the marginal fit of Monolithic Zirconia 

crowns and Zirconia copings with layered crowns. Hence, this study is being conducted to evaluate marginal fit of 

Monolithic Zirconia crowns and Zirconia coping with layering crowns using a stereomicroscope by comparing the 

marginal fit of zirconia crowns. 
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METHODOLOGY 

A metal die is fabricated with cobalt chromium material which is prepared using CAD/CAM with classic tooth 

preparation specification of the die, which is includes 6˚ taper mesio - distally and 6˚ taper bucco -lingually with a 

circumferential shoulder of 1.0 mm and height of 5 mm and flat occlusal surface, was performed on a mandibular first 

molar acrylic model tooth
1
. The occlusal reduction was 1.5 mm and the axial reduction of 1mm the die base should be flat 

and cylindrical in shape with diameter of 10mm and height of about 15mm from the finish line to the base. Designed 

using CAD software (CATIA V5) and milling using 5 axis milling machine - (Figure-1 Design - STL file). A base was 

made for the metal die. The preparation was scanned using 3D white light scanner and a master metal die is made using 

milling. Then over the master metal die silicone impression is made. 

 
Fig. 1 Design - STL file 

 

An impression was made with elastomeric impression materials (Poly vinyl siloxane–FLEXEED – GC) and it was made 

by putty wash technique. A cold cure tray was fabricated with pours as standard trays which is used make the impression 

in prepared tooth to get exact replica of the metal die (Figure- 2). 

 
Fig. 2 Metal die and self cure tray with putty impression 

 

Putty wash technique using a two separating sheet as spacer in two stages. Light body impression material was used in an 

auto mixing injectable gun
14

.Before making each impression the surface of the metal die was cleaned. Specimens of metal 

die were prepared by compressing the impression material between a custom made stainless steel and self-cure tray. 20 

specimens were made from 20 impressions of the die.20 impressions were poured with the die stone (Pearl stone, Asian 

Chemicals, India) using following manufacturer’s recommended settings for the Water Powder ratio. The dies were 

separated from the impressions. 

20 dies were numbered and scanned in 3M ESPE optical scanner (Figure-3) [Shining 3DScanner DS 200] and 

data was transferred to the modellier software [SYNTEC], using zirconia blanks (METOXIT).20 dies were divided into 

2groups. With the veneer layer of 1.0 mm uniform thickness minimum from the central fossa (Group I), 10 conventional 

zirconia copings were made using CAD/CAM technology of uniform thickness of 0.6mm evenly with collar of 2.0mm 

thickness then ceramic crowns which are made flat with minimal concavity in the central fossa region were fabricated 

using manually layered sintering technique (Figure-4) [Ivocolar Vivadent]. Standard protocols by a single operator were 

followed for layering of zirconia coping.10crowns were made as monolithic crowns (Group II) were milled using CAD-

CAM milling unit (SYNTEC) to a uniform thickness and fabricated in a private dental laboratory. 
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Fig. 3 Shining 3D scanner (DS 200 Scanner) Used for quick and simple capturing of models, 

models can berotated 360˚ Die for scanning 

 

 
Fig. 4 Zirconia crowns with manual sintering technique 

 

Before cementing the crown to the resin die the inner surface is dried completely and AZ primer applied (SHOFU INC. 

JAPAN). After that, crowns were luted to their respective dies by adhesive resin cement. After mixing, the cement was 

poured inside the crowns, and seated on the model using finger pressure initially. Then excess cement was removed, and 

crowns were placed under static load of 22N for 5 minutes. The luted crowns were light cured for about 2 minutes. 

The luted crowns are sectioned. Zirconia crowns were placed in the stereomicroscope to check for marginal fit of zirconia 

crowns to the die
3
. The accuracy range of magnification of the stereomicroscope was 7.5% - 60%. The stereomicroscope 

was used to measure each crowns marginal fit in mesial and distal points of both zirconia copings with layering (group I) 

and monolithic crowns(group II)
9
. 

 

RESULTS 

The mean mesial value of, zirconia coping with layering and monolithic crown were, 53.3±8.9 and 39.4±10.6 

respectively. The difference between the mean was found statistically significant (P=0.019). The marginal fit of 

monolithic crowns had better marginal fit than zirconia coping with layering. The mean distal value of, zirconia coping 

with layering and monolithic crown were 55.3±15.4 and 38.2±6.3 respectively. The difference between the mean was 

found statistically significant (P=0.028). The marginal fit of monolithic crowns group II have better marginal fit than 

zirconia coping with layering group I (Table 1). 

 
Table 1 One Way ANOVA Table 

Comparison between the groups and within the groups 

 
Sum of 

Squares 
Df 

Mean 

Square 
F Sig. 

MESIAL 

Between Groups 1012.952 2 506.476 4.566 .020 

Within Groups 2994.768 27 110.917   

Total 4007.720 29    

DISTAL 
Between Groups 1587.462 2 793.731 7.373 .003 

Within Groups 2906.726 27 107.657   

 
Total 4494.188 29    
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Hence, it may be concluded that mean marginal fit of zirconia copings with veneering group I and monolithic crowns 

group II significantly differ. Bonferroni test evidence that the difference between Zirconia coping with layering and 

Monolithic crowns in distal were significant (p<0.01) (Figure 5). 
 

 
Fig. 5 Graph: Comparison of marginal fit of mesial aspect of zirconia coping and monolithic crown 

 

DISCUSSION 

The data obtained in this study showed statistically significant differences in the marginal fit of all – ceramic crowns 

zirconia coping with layering and monolithic crowns. The marginal fit of monolithic crowns showed superior marginal fit 

than zirconia coping with layering group. There were studies done to compare the marginal fit of metal ceramic 

restorations and all ceramic restorations but very minimal studies have been done on comparison of marginal fit of all – 

ceramic crown fabricated using CAD/CAM technology. 

In the current study, metal die with specification of 6degree taper mesio-distally and 6 degree taper bucco- 

lingually with a circumferential shoulder of 1.0mm and height of 5 mm was used which served the advantage of 

standardised preparation of the die abutment similar to a study which was conducted by Rinke et al
4
. Assadi et al [2015] 

had compared the marginal fit of porcelain veneered zirconia crown and full contour zirconia crown using three different 

CAD/CAM systems
20

. The marginal fit of the full contour crown showed better marginal fit than porcelain veneered 

zirconia crown. In this present study, marginal fit of monolithic crowns showed better marginal fit than zirconia layered 

crowns. 

Soon Pak et al [2010] compared the marginal fit of Digident and LAVA CAD/CAM zirconia ceramic crowns
13

. 

All –ceramic crown prepared in central incisor, the influence of porcelain veneering after the coping fabrication was 

measured for marginal fit. Porcelain veneering showed that the LAVA CAD/CAM zirconia crown showed better 

marginal fit than the Digident crown. In the present study, significant changes were observed between the zirconia coping 

with layering and monolithic crowns. 

McLean and Von Fraunhofer (1971) examined more than 1,000 crowns for its marginal fit and concluded that 

restoration would be successful if marginal gaps and cement thickness of <120 μm could be achieved
6
. The literature 

showed that in the all ceramic crowns mean marginal discrepancy that ranged from 19 μm to 160μm. In the present study, 

the marginal fit values lowest of 39 μm to 55 μm. All the values obtained were within the acceptable limit. In vitro study 

has advantage of providing standardized condition with respect to design preparation and standardization of metal die, 

material specifications, technique and experimental performance by skilled person which results in more repeatable 

performance.  

 

CONCLUSION 

Within the limitations of this in vitro study, the following conclusions can be drawn: 

1. The full – contoured zirconia crowns showed better marginal fit than the zirconia copings with layering. 

2. There is a marked difference between marginal fit all – ceramic crowns of zirconia with layering and monolithic 

crowns with the influence of firing cycles. 
 

ACKNOWLEDGEMENT 

I acknowledge Sri Lakshmi Narayana Institute of Medical Sciences, Pondicherry, India for providing opportunity to carry 

the present research 
 

FUNDING DETAILS 

This research did not receive any specific grant from any funding agency, public, commercial or not-for-profit sectors. 
 

DECLARATION OF CONFLICT 

The authors declare that they have no known competing financial interests or personal relationships that could have 

appeared to influence the work reported in this paper. 

42.37 38.6 

6.6 
6.3 

0

10

20

30

40

50

60

70

80

coping Monolithic

SD

Mean



 

 
747 

REFERNCES 
1. Shillingburg HT, Sather DA, Wilson EL, Cain JR, Mitchell DL, Blanco LJ, Kessler JC.Fundamentals of fixed 

prosthodontics. 4th ed. Chicago: Quinstessence Publishing Co; 2012. 291- 306. 

2. Meirowitz A, Bitterman Y, Levy S, Mijiritsky E, Dolev E.  An In vitro evaluation of marginal fit zirconia crowns fabricated 

by a CAD-CAM dental laboratory and a milling center. BMC OralHealth 2019; 19: 103. 

3. Peddroche L.O, Bernardes S.R, Leao M.P, et al. Marginal and internal fit of zirconia copings obtained using different digital 

scanning methods. Braz oral res. 2016;30 (1):113. 

4. Rinke S, Huls A, Jahn L. Marginal accuracy and fracture strength of conventional and copymilled all-ceramic crowns. Int J 

Prosthodont. 1995; 8(4):303-10. 

5. Ozkurt -Kayahan Z.  Monolithic zirconia: A review of the literature. Biomed Res J. 2016; 27(4):1427-1436. 

6. Miura S, Inagaki R, Kasahara S, Yoda M. Fit of zirconia all-ceramic crowns with different cervical margin designs, before 

and after porcelain firing and glazing. Dent Mater J 2014; 33: 484-9. 

7. McLean JW, Von Fraunhofer JA. The estimation of cement film thickness by an In -Vivo 

8. technique. Br Dent  J 1971; 131: 107-11. 

9. Tian T, Tsoi JK, Matinlinna JP, Burrow MF.  Aspects of bonding between resin luting cements and glass ceramic materials. 

Dent Mater 2014; 30:147-62 

10. Kim K.B, Kim W.C, Kim H.Y, et al. An evaluation of marginal fit of three-unit fixed dental prostheses fabricated by direct 

metal laser sintering system. J DENT MATER. 2013; 29 (7):91-96. 

11. 10.Contrepois M, Soenen A, Bartala M, Laviole O. Marginal adaptation of ceramic crowns: A systematic review. J Prosthet 

Dent 2013; 110: 447-454.e10. 

12. Suleiman SH, von Steyern PV. Fracture strength of porcelain fused to metal crowns made of cast, milled or laser-sintered 

cobalt-chromium. Acta Odontol Scand 2013; 71:1280-9. 

13. Renne W, McGill S.T, Forshee K, et al. Predicting marginal fit of CAD/CAM crowns based on the presence or absence of 

common preparation errors. J Prosthet. 2012;108(5):310-315. 

14. Soon Pak-Hyun, Suk – Jung. Influence of porcelain veneering on the marginal fit of Digident and Lava CAD/CAM zirconia 

ceramic crowns. J Adv Prosthodont 2010; 2:33-8. 

15. Nissan J, Laufer B.Z, Brosh T, et al. Accuracy of three polyvinyl siloxane putty-wash impression techniques. J Prosthet 

Dent. 2000; 83(2):161-165. 

16. Abduo J, Lyons K, Swain M. Fit of zirconia fixed partial denture: a systematic review. J Oral Rehabil. 2010;37(11):866-876. 

17. Bindl A, Mörmann W.H. Marginal and internal fit of all ceramic CAD/CAM crown copings on chamfer preparations. J Oral 

Rehabil. 2005;32(6):441-447. 

18. Isgrò G, Kleverlaan CJ, Wang H, Feilzer AJ.  Thermal dimensional behavior of dental ceramics. Biomaterials2004;25:2447-

53. 

19. Balkaya MC, Cinar A, Pamuk S. Influence of firingcycles on the margin distortion of 3 all-ceramic crown systems. J Prosthet 

Dent. 2005;93:346-55. 

20. Grenade C, Mainjot A, Vanheusden A. Fit of single tooth zirconia copings: comparison between various manufacturing 

processes. J Prosthet Dent. 2011; 105:  249-55. 

21. Al-Assadi h, Kareem abdul J. The effect of porcelain veneering on marginal fitness of zirconia copings compared to full 

contour zirconia crown using three different CAD/CAM systems –An in-vitro study. J gerc 2015; 3(3):205-11. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Balkaya%20MC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cinar%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pamuk%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/15798685
http://www.ncbi.nlm.nih.gov/pubmed/15798685
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Grenade%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mainjot%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vanheusden%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21458650

