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ABSTRACT: 
Background: To study the marginal discrepancy of zirconia copings fabricated after conventional impression making and 
digital scanners. Materials & methods: A mandibular premolar typhodont was prepared for full veneer crown. Fifteen 
impressions were made in each experimental group: conventional impression with PVS and TRIOS 3 group.The mean value 
of discrepancy was calculated for each location and each group. Statistically significant differences among the impression 
techniques were tested and results were analysed using SPSS software. Results: The mean ±standard deviation values of 
vertical marginal discrepancy were 110 ±85 µmfor the PVS group, and 51 ±54 µm for the TRIOS 3 group. Statistically 

significant differences were found between the PVS group and TRIOS 3 group (P value <0.001*). Conclusion: Digital 
scanning with the TRIOS 3 showed lower values of marginal discrepancy than the conventional impression making with an 
elastomer. 
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INTRODUCTION 

Conventional impression techniques require no 
special expensive machinery and accurate results can 

be achieved if working steps are conducted properly. 1 

Impression materials frequently used for this 

technique are polyvinyl siloxane, polyether or 

polysulfide based materials. For attaining a perfect 

cast these materials must demonstrate properties like 

accuracy, elastic recovery and dimensional stability as 

well as rheological and thixotropic characteristics. 2 

Various factors like uncontrolled saliva flow during 

the procedure, undercuts, storing for extended periods 

of time, moisture, material deformations and 

incompatibilities with other materials can influence 
the accuracy of the impression and subsequently lead 

to inaccuracies and misfit of restorations. 3 

With continuous developments over several years, 

present-day technological advancements allow the use 

of different systems with computer-aided 

design/computer-aided manufacture (CAD/CAM) 

technology for the fabrication of removable dentures, 

including milling and rapid prototyping (RP). 4 

CAD/CAM technology refers to digital design and 
manufacture. CAD software recognizes the geometry 

of an object while CAM software is used for the 

manufacture. The CAD/CAM manufacturing process 

can either include additive (RP) or subtractive 

manufacturing (computer numerical control [CNC] 

machining; milling). RP has been used for industrial 

purposes and was developed from CAD/CAM 

technology. It is used to create automatically physical 

models from computerized three-dimensional (3D) 

data. 5,6 RP, also known as solid freeform fabrication 

or layered manufacturing, has been used for creating 

3D complex models in the field of medicine since the 
1990s and has recently become popular for the 

fabrication of removable dental prostheses. 7,8 

CAD/CAM and RP have been used for several years 

for the fabrication of inlays, onlays, crowns, fixed 

partial dentures, implant abutments/prostheses, and 

maxillofacial prostheses. 9 
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The marginal fit in restorations is of utmost 

importance for their quality and longevity, and was 

one of the main initial concerns of the CAD/CAM 

systems.10 The marginal fit is theoretically represented 

by a linear contact line or a gap-free transition 
between the preparation and the restoration margin. 

For clinical use, Christensen et al. concluded that 

visible margins wider than 39 μm are clinically 

unacceptable. 11 However, due to various factors, it 

seems almost impossible to achieve these ideal values 

in the clinical setting. 12,13 According to literature, a 

marginal gap between 50 and 100 μm is considered to 

be technically feasible14.When compared to the 

traditional impression technique, intraoral scanners 

are more efficient. The current intraoral scanner 

systems differ in terms of work principle, light source, 

and operational process.Hence, this study was 
conducted to evaluate the marginal discrepancy of 

zirconia copings fabricated after conventional 

impression making and digital scanners. 

 

MATERIALS & METHODS 

A mandibular premolar typhodont was prepared for 

full veneer crown. Fifteen impressions were made in 

each experimental group: conventional impression 

with PVS and TRIOS 3 group. 30 zirconia copings 

were fabricated with computer-aided design and 

computer-aided manufacturing (CAD-CAM) 

technology, and the marginal discrepancy was 

measured in four locations. Additionally, the marginal 

discrepancy of each coping obtained in the PVS group 
was measured on the stone die produced, creating the 

PVS A group. The mean value of discrepancy was 

calculated for each location and each group. 

Statistically significant differences among the 

impression techniques were tested and results were 

analysed using SPSS software. Comparison of the 

marginal fit of complete crowns made by using the 

TRIOS 3 (3Shape) and that of restorations made with 

polyvinyl siloxane (PVS) was done. 

 

RESULTS  

Fifteen impressions were made in each experimental 
group: conventional impression with PVS and TRIOS 

3 group. 30 zirconia copings were fabricated with 

computer-aided design and computer-aided 

manufacturing (CAD-CAM) technology. The mean 

±standard deviation values of vertical marginal 

discrepancy were 110 ±85 µmfor the PVS group, and 

51 ±54 µm for the TRIOS 3 group. Statistically 

significant differences were found between the PVS 

group and TRIOS 3 group ( P value <0.001*). 

 

Table 1: mean and standard deviation of PVS group  

Group Mean Standard deviation 

PVS Group   

Buccal 120 90 

Lingual 164 79 

Mesial 90 105 

Distal 82 60 

Total (mean value) 110 85 

 

Table 2: mean and standard deviation of TRIOS 3. 

Group Mean Standard deviation 

TRIOS 3   

Buccal 35 60 

Lingual .33 54 

Mesial 93 42 

Distal 75 31 

Total (mean value) 51 54 

 

Table 3: comparison of p- value in groups with location 

Surface location p- value 

Lingual  

< 0.001 PVS vs TRIOS 3 

 

DISCUSSION 

With the advances in computer technology, digital 

dental models are now being widely used for 

diagnosis and treatment planning. The use of digital 

models alleviates many of the challenges posed by 

plaster models made from conventional impressions, 

which include the burden of storage, the risk of 

damage or breakage, and the difficulties in sharing the 

data with other clinicians involved in the patients’ 

care.15,16 Digital dental models can be created through 

either indirect or direct techniques. Indirect methods 

involve laser scanning or computed tomographic 

imaging of the alginate impressions or plaster models, 

and direct methods involve intraoral scanners. With 

the introduction of chairside intraoral scanners, 

interest in obtaining digital dental model using the 

direct method has increased. 17-19 Hence, this study 

was conducted to evaluate the marginal discrepancy 
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of zirconia copings fabricated after conventional 

impression making and digital scanners. 

In the present study, fifteen impressions were made in 

each experimental group: conventional impression 

with PVS and TRIOS 3 group. 30 zirconia copings 
were fabricated with computer-aided design and 

computer-aided manufacturing (CAD-CAM) 

technology. The mean ±standard deviation values of 

vertical marginal discrepancy were 110 ±85 µm for 

the PVS group, and 51 ±54 µm for the TRIOS 3 

group. A study by CarrilhoBaltazarVaz IM et al, in 

vitro study was to compare the marginal fit of zirconia 

copings fabricated by using a conventional impression 

and 2 digital scanning techniques. The marginal 

discrepancy of each coping obtained in the PVS group 

was measured on the stone die produced, creating the 

PVS A group. The mean value of discrepancy was 
calculated for each location and each group. 

Statistically significant differences among the 

impression techniques were tested with 1-way 

ANOVA, repeated measures ANOVA, and the t test 

(α=.05). The mean ±standard deviation values of 

vertical marginal discrepancy were 106 ±87 μm for 

the PVS group, 34 ±49 μm for the PVS A group, 53 

±56 μm for the TRIOS 3 group, and 93 ±69 μm for 

the CS 3600 group. Statistically significant 

differences (P<.05) were found between the PVS 

group and TRIOS 3 group and between the CS 3600 
group and TRIOS 3 group. 20 

In the present study, statistically significant 

differences were found between the PVS group and 

TRIOS 3 group ( P value <0.001*). Another study by 

Akhlaghian M et al, in vitro study was to compare the 

marginal accuracy of zirconia copings fabricated with 

4 different scanning methods. Scans (n=10) of a brass 

master die were made with a direct method (ISD) in 

which the die was directly digitized by using an 

intraoral scanner (IOS) and 3 indirect scanning 

methods, a conventional impression with polyvinyl 

siloxane material digitized with either the same IOS 
(ISI) or with a laboratory extraoral scanner (ESI), or a 

cast from the impression was scanned by using a 

laboratory extraoral scanner (ESC). The mean 

±standard deviation of the vertical marginal gap was 

73 ±7 μm in the ISD group, 109 ±36 μm in the ISI 

group, 42 ±4 μm in the ESI group, and 97 ±5 μm in 

the ESC group. The lowest marginal gap was seen in 

the ESI group, which was significantly different from 

the 3 other groups (P≤.001). The copings in the ISD 

group had a significantly lower marginal gap than 

those in the ISI (P=.04) and ESC (P<.001) groups. 
However, the ISI and ESC groups were not 

significantly different (P=.69).21 After the introduction 

of computer-aided design/computer-aided 

manufacturing (CAD/CAM) concepts into dental 

applications by Dr. Francois Duret at the Chicago 

Midwinter Meeting in 1989 22,23, several intraoral 

scanners have been introduced. Recently, a few 

intraoral scanners have been released on the market, 

including the iTero (Align Technologies), TRIOS 

(3Shape), True Definition (3M ESPE), CEREC 

Omnicam (Sirona), and CS 3600 (Carestream Dental). 
24 The accuracy of intraoral scanners has been 

evaluated for both single abutment and short-span 

fixed dental prostheses. 25,26 

 

CONCLUSION 

Digital scanning with the TRIOS 3 showed lower 

values of marginal discrepancy than the conventional 

impression making with an elastomer.For fabricating 

single-unit restorations with clinically acceptable 

marginal fit, the digital workflow may be an 

alternative to the traditional technique.  

 

REFERENCES 
1. Christensen GJ. The challenge to conventional 

impressions. J am dent assoc. 2008;139:347–9. 
2. Hamalian TA, Nasr E, Chidiac JJ. Impression materials 

in fixed prosthodontics: influence of choice on clinical 
procedure. J prosthodont off j am collprosthodontists. 
2011;20:153–60. 

3. Schaefer O, Schmidt M, Goebel R, Kuepper H. 

Qualitative and quantitative three-dimensional 
accuracy of a single tooth captured by elastomeric 
impression materials: an in vitro study. J prosthet dent. 
2012;108:165–72. 

4. Lima JM, Anami LC, Araujo RM, Pavanelli CA. 
Removable partial dentures: Use of rapid prototyping. J 
Prosthodont. 2014;23:588–91. 

5. Di Giacomo GA, Cury PR, de Araujo NS, Sendyk WR, 

Sendyk CL. Clinical application of stereolithographic 
surgical guides for implant placement: Preliminary 
results. J Periodontol. 2005;76:503–7.  

6. Sarment DP, Sukovic P, Clinthorne N. Accuracy of 
implant placement with a stereolithographic surgical 
guide. Int J Oral Maxillofac Implants. 2003;18:571–7.  

7. Sun J, Zhang FQ. The application of rapid prototyping 
in prosthodontics. J Prosthodont. 2012;21:641–4.  

8. Webb PA. A review of rapid prototyping (RP) 

techniques in the medical and biomedical sector. J Med 
Eng Technol. 2000;24:149–53.  

9. 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 
Mater J. 2009;28:44–56. 

10. Sachs C, Groesser J, Stadelmann M, Schweiger J, 
Erdelt K, Beuer F. Full-arch prostheses from 

translucent zirconia: accuracy of fit. Dent mater. 
2014;30:817–23. 

11. Christensen GJ. Marginal fit of gold inlay castings. J 
prosthet dent. 1966;16:297–305. 

12. Abduo J, Lyons K, Swain M. Fit of zirconia fixed 
partial denture: a systematic review. J oral rehabil. 
2010;37:866–76. 

13. Mclean JW, von Fraunhofer JA. The estimation of 

cement film thickness by an in vivo technique. Br dent 
j. 1971. 

14. Holmes JR, Sulik WD, Holland GA, Bayne SC. 
Marginal fit of castable ceramic crowns. J prosthet 
dent. 1992. 

15. Christensen GJ. Will digital impressions eliminate the 
current problems with conventional impressions? J Am 
Dent Assoc. 2008. 

16. Yuzbasioglu E, Kurt H, Turunc R, Bilir H. Comparison 
of digital and conventional impression techniques: 



Hameed U et al. 

120 
Journal of Advanced Medical and Dental Sciences Research |Vol. 10|Issue 10| October 2022 

evaluation of patients’ perception, treatment comfort, 
effectiveness and clinical outcomes. BMC Oral Health. 
2014. 

17. Ender A, Mehl A. Full arch scans: conventional versus 
digital impressions-an in-vitro study. Int J Comput 

Dent. 2011. 
18. van der Meer WJ, Andriessen FS, Wismeijer D, Ren Y. 

Application of intra-oral dental scanners in the digital 
workflow of implantology. PLoS One. 2012 

19. Nayar S, Mahadevan R. A paradigm shift in the 
concept for making dental impressions. J Pharm 
Bioallied Sci. 2015. 

20. CarrilhoBaltazarVaz IM, Pimentel Coelho Lino 

Carracho JF. Marginal fit of zirconia copings 
fabricated after conventional impression making and 
digital scanning: An in vitro study. J Prosthet Dent. 
2020 Aug. 

21. Akhlaghian M, Khaledi AA, Farzin M, Pardis S. 
Vertical marginal fit of zirconia copings fabricated 
with one direct and three indirect digital scanning 
techniques. J Prosthet Dent. 2021 Sep. 

22. Duret F, Blouin JL. Optical impressions in the 
computer-assisted design and fabrication of dental 
crowns. J Dent Que. 1986.  

23. Birnbaum NS, Aaronson HB, Stevens C, Cohen B. 3D 
digital scanners: a high-tech approach to more accurate 
dental impressions. Inside Dentistry. 2009. 

24. Kachalia PR, Geissberger MJ. Dentistry a la carte: in-
office CAD/CAM technology. J Calif Dent Assoc. 

2010. 
25. Seelbach P, Brueckel C, Wöstmann B. Accuracy of 

digital and conventional impression techniques and 
workflow. Clin Oral Investig. 2013.  

26. Giménez B, Özcan M, Martínez-Rus F, Pradíes G. 
Accuracy of a digital impression system based on 
parallel confocal laser technology for implants with 
consideration of operator experience and implant 
angulation and depth. Int J Oral Maxillofac Implants. 

2014 


