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Abstract: 
Recently, esthetic concerns has been increased dramatical for pediatric patient and their 
parents for the dental treatment, and because the lack of available esthetics choices in 
restoring pulp treated primary molars. This study was conducted to evaluate two type of 
esthetic primary molars crowns fabricated using two different methods, photopolymer Resin 
via 3-D dental printer, and using PMMA White Peaks blocks via Computer Aid Designed, 
Computer Aid Manufacturing CAD\CAM system in fracture resistance force and type of 
fracture. 
Twenty second lower primary molar prepared for crowning using digital design via 

Group A: 3D dental printer to fabricate crowns using GC photopolymer resin, Group B: 
CAD\CAM crowns using polymethylmethacrylate (PMMA) blocks, the crowns were 
cemented to the prepared teeth using GC resin cement and allowed to set for 24 hours.
The crowned teeth were tested using Testometric machine , the fracture resistance force 
were recorded and fracture type were evaluated . No statistically significant differences are 
noted when using independent Sample T Test in terms of fracture resistance force FRF 
experimental test between Group A\B (P= 0.146), No statistical differences were noted In 
Failure type when comparing the two groups in qi-square test (P= 0.080)   
 The two tested esthetic crowns exceeded the mean maximum bite force of children in the 
mixed dentition thus, they are prone to be able to be used clinically with no statistical 
differences between the 3D- Printed crowns and CAD\CAM fabricated crowns in FRF and 
failure type. 

Key words:Primary teeth crowns- fracture resistance  dental 3Dprinter  CAD\CAM.  

 

_________________________ 
*PhD. Resident, Dep. of Pediatric Dentistry, School of Dentistry, Damascus University, Damascus, Syria  

**Ass. Prof. Dep. of Pediatric Dentistry, School of Dentistry, Damascus University, Damascus, Syria  

***Ass. Prof. Dep. of prosthodontics, School of Dentistry, Damascus University, Damascus, Syria  



2020-No.63 vol.  University Journal of Hama

 

 -1

Filipov and Vladimirov, 2006

.(Babaji, 2015)

Babaji, 2015

Terry et al., 2005
Guelmann et 

al., 2004 

(Touati 
and Aidan, 1997) 

 CAD\CAM(Mainjot 
et al., 2016, Frazier, 2014)

Lee et al., 2017, Tahayeri et al., 2018
CAD\CAM 

Syed et al., 2015

El-Kalla and García-Godoy, 1999

 



2020-No.63 vol.  University Journal of Hama

 

GC 
temp PRINT, GC Corporation, Tokyo, Japan

 CAM\CADCopyright © 
2016 Roland DGA CorporationWhite Peaks Dental Solutions GmbH & Co. KG 

Germany

ometBrasseler, Lemgo, Germany

polyvinylsiloxane
Medit 
T300 3D Dental Scanners (MEDIT corp. 23 Goryeodae-ro 22-gil, Seongbuk-gu, Seoul, 

Korea
Exocad GmbH software (GmbH, Darmstadt, Germany)

STL DLP
digital light processingGC Temp PRINT

GC,Tokyo,Japan  CAD\CAM 
PMMA (whitepeaks Dental Solutions GmbH & Co. KG 

Germany)Mourouzis et al., 2019

Exucade



2020-No.63 vol.  University Journal of Hama

 

G-CEM LinkAce GC 
Corporation, Tokyo, Japan

Testometric, 50Kn, Co Ltd, United Kingdom)

Mourouzis et al., 2019

Xiaomi mi9 phone camera

Testometric 



2020-No.63 vol.  University Journal of Hama

 

SPSS 21.0 for windows, SPSS Inc., Chicago, USA

   

D Printer  % 
CAD\CAM  % 

  % 

3D-Printer(CAD\CAM)
 (Independent Sample T Test)

 T-Test

 
N Mean 

Std. 
Deviation 

T Test P-Value  

D Printer    

1.518  .146   
CAD\CAM    

   



2020-No.63 vol.  University Journal of Hama

 

1
(independent Sample T Test

P-ValueP=

D- PrinterCAD\CAM 

2-4

 

 

   

 

     

D-Pinter 
1 4 3 1 1  

    

CAD\CAM 
0 3 2 3 2  

    

 

0
200
400
600
800
1000
1200
1400
1600
1800
2000

3D- PrineterCAD\CAM

1494.05
1719

3D- Prineter CAD\CAM



2020-No.63 vol.  University Journal of Hama

 

 

 
 

 P-Value  

    
 

P-ValueP= 

-5

El-Kalla and García-Godoy, 1999

Beattie 
et al., 2011, Magne et al., 2015

Testometric

Magne and Knezevic, 2009

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

50.00%

40.00%

10.00%

30.00%

50.00%

20.00%

Prineter-D3



2020-No.63 vol.  University Journal of Hama

 

Tahayeri et al., 2018
CAD\CAM 

Nguyen et al., 2012

CAD\CAM
CAD\CAM

Gavião et al., 2007

CAD\CAM 

CAD\CAM 

Magne et al., 2015

CAD\CAM

CAD\CAM

1. BABAJI, P. 2015. Crowns in Pediatric Dentistry, jaypee  
2. BEATTIE, S., TASKONAK, B., JONES, J., CHIN, J., SANDERS, B., TOMLIN, A. & 

WEDDELL, J. 2011. Fracture resistance of 3 types of primary esthetic stainless steel 
crowns. J Can Dent Assoc, 77, b90  

3. EL-KALLA, I. H. & GARCÍA-GODOY, F. 1999. Fracture strength of adhesively restored 
pulpotomized primary molars. ASDC journal of dentistry for children, 66, 238-242  



2020-No.63 vol.  University Journal of Hama

 

4. FILIPOV, I. A. & VLADIMIROV, S. B. 2006. Residual monomer in a composite resin after 
light-curing with different sources, light intensities and spectra of radiation. Brazilian dental 
journal, 17, 34-38  

5. FRAZIER, W. E. 2014. Metal additive manufacturing: a review. Journal of Materials 
Engineering and Performance, 23, 1917-1928  

6. GAVIÃO, M. B. D., RAYMUNDO, V. G. & RENTES, A. M. 2007. Masticatory performance 
and bite force in children with primary dentition. Brazilian oral research, 21, 146-152  

7. GUELMANN, M., BOOKMYER, K. L., VILLALTA, P. & GARCÍA-GODOY, F. 2004. 
Microleakage of restorative techniques for pulpotomized primary molars. Journal of 
Dentistry for Children, 71, 209-211  

8. LEE, W.-S., LEE, D.-H. & LEE, K.-B. 2017. Evaluation of internal fit of interim crown 
fabricated with CAD/CAM milling and 3D printing system. The journal of advanced 
prosthodontics, 9, 265-270  

9. MAGNE, P., CARVALHO, A. O., BRUZI, G. & GIANNINI, M. 2015. Fatigue resistance of 
ultrathin CAD/CAM complete crowns with a simplified cementation process. The Journal 
of prosthetic dentistry, 114, 574-579  

10. MAGNE, P. & KNEZEVIC, A. 2009 Influence of overlay restorative materials and load 
cusps on the fatigue resistance of endodontically treated molars. Quintessence 
International, 40  

11. MAINJOT, A., DUPONT, N., OUDKERK, J., DEWAEL, T. & SADOUN, M. 2016. From 
artisanal to CAD-CAM blocks: state of the art of indirect composites. Journal of dental 
research, 95, 487-495  

12. MOUROUZIS, P., ARHAKIS, A. & TOLIDIS, K. 2019. Computer-aided Design and 
Manufacturing Crown on Primary Molars: An Innovative Case Report. International journal 
of clinical pediatric dentistry, 12, 76  

13. NGUYEN, J.-F., MIGONNEY, V., RUSE, N. D. & SADOUN, M. 2012. Resin composite 
blocks via high-pressure high-temperature polymerization. Dental materials, 28, 529-
534  

14. SYED, M., CHOPRA, R. & SACHDEV, V. 2015. Allergic reactions to dental materials-a 
systematic review. Journal of clinical and diagnostic research: JCDR, 9, ZE04  

15. TAHAYERI, A., MORGAN, M., FUGOLIN, A. P., BOMPOLAKI, D., ATHIRASALA, A., 
PFEIFER, C. S., FERRACANE, J. L. & BERTASSONI, L. E. 2018. 3D printed versus 
conventionally cured provisional crown and bridge dental materials. Dental Materials, 34, 
192-200  



2020-No.63 vol.  University Journal of Hama

 

16. TERRY, D. A., LEINFELDER, K. F. & MARAGOS, C. 2005. Developing Form, Function, 
and Natural Aesthetics With Laboratory-Processed Composite Resin-Part I. PRACTICAL 
PROCEDURES AND AESTHETIC DENTISTRY, 17, 313  

17. TOUATI, B. & AIDAN, N. 1997. Second generation laboratory composite resins for indirect 
restorations. Journal of Esthetic and Restorative Dentistry, 9, 108-118  

 


