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Abstract 

The accuracy of impressions is critical to the success of 

fixed prosthodontic restorations, influencing both 

functional and aesthetic outcomes. This article provides 

a detailed review of impression techniques and materials 

used in fixed prosthodontics, highlighting their 

respective strengths, limitations, and applications. 

Conventional methods, including one-step, two-step, and 

dual-viscosity techniques, are evaluated alongside 

modern digital approaches such as intraoral scanners and 

photogrammetry. The performance of elastomeric 

materials like polyvinyl siloxane and polyether is 

compared with that of non-elastomeric alternatives. 

Emphasis is placed on the impact of these techniques 

and materials on accuracy, patient comfort, and clinical 

workflow efficiency. The review underscores the 

transformative potential of digital impression systems 

and explores future advancements in materials and 

technology that promise to elevate the standard of care in 

fixed prosthodontics. 

Keywords: Fixed Prosthodontics, Impression 

Techniques, Digital Impressions, Polyvinyl Siloxane 

(PVS), Prosthetic Accuracy, Dental Materials. 

Introduction 

The art and science of fixed prosthodontics demand a 

meticulous approach to ensure successful outcomes. 

Among the myriad factors influencing success, the 

accuracy of the impression process is paramount. An 
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impression serves as the cornerstone for fabricating 

restorations, enabling dental laboratories to recreate the 

patient’s oral anatomy with precision. The significance 

of this process cannot be overstated, as even minor 

discrepancies can lead to ill-fitting prostheses, resulting 

in compromised function, aesthetics, and longevity.1,2 

Advancements in dental materials and technology have 

introduced a variety of techniques and tools aimed at 

enhancing the accuracy of impressions. While 

conventional impression methods have been the standard 

for decades, the advent of digital systems has ushered in 

a new era of precision and efficiency. However, the 

choice of technique and material must be carefully 

tailored to individual clinical scenarios, patient needs, 

and practitioner expertise. By understanding the nuances 

of each approach, clinicians can optimize outcomes and 

elevate the standard of care in fixed prosthodontics.3,4 

Impression Techniques in Fixed Prosthodontics5-7 

1. Conventional Impression Techniques 

One-Step Technique 

 A single mix of material is applied, capturing the 

dental structures in one go. 

 Advantages: Time-efficient, minimal patient 

discomfort. 

 Limitations: Susceptible to material distortion and 

inaccuracies. 

Two-Step Technique 

 A preliminary impression is taken, followed by a 

secondary impression using a different or additional 

material. 

 Advantages: Improved detail reproduction and 

accuracy. 

 Limitations: Increased chair time and potential 

material mismatch. 

 

 

Dual-Viscosity Technique 

 Combines a high-viscosity base material with a low-

viscosity wash material. 

 Advantages: Superior detail capture. 

 Limitations: Technique-sensitive and may require 

experienced operators. 

2. Digital Impression Techniques8-10 

Intraoral Scanners 

 Use of advanced optical or laser technologies to 

create a digital 3D model of the dental arches. 

 Advantages: Enhanced precision, immediate 

visualization, reduced patient discomfort. 

 Limitations: High initial investment and potential 

learning curve. 

Photogrammetry 

 Utilizes photographic data to reconstruct a detailed 

3D image of the prepared tooth. 

 Advantages: High accuracy for complex cases, 

particularly with implants. 

 Limitations: Limited availability and potential for 

operator variability. 

Impression Materials11-13 

Elastomeric Materials 

Polyvinyl Siloxane (PVS) 

 Renowned for its dimensional stability, tear strength, 

and high accuracy. 

 Applications: Crown and bridge impressions, 

implant restorations. 

 Limitations: Hydrophobic nature may require a dry 

field. 

Polyether 

 Known for its superior hydrophilicity, making it 

suitable for moist environments. 

 Applications: Full arch impressions and subgingival 

detail capture. 
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 Limitations: Stiffer consistency can make removal 

challenging. 

Condensation Silicone 

 Economical and easy to use but less dimensionally 

stable than PVS. 

 Applications: Short-term applications. 

 Limitations: Prone to shrinkage over time. 

Non-Elastomeric Materials 

Alginate 

 Economical and user-friendly, primarily used for 

diagnostic casts. 

 Limitations: Poor dimensional stability and low 

accuracy for final impressions. 

Impression Plaster 

 High rigidity, historically used for edentulous cases. 

 Limitations: Fracture-prone and less common in 

modern practice. 

Evaluation of Techniques and Materials14-17 

Accuracy and Reproducibility: 

o PVS and polyether consistently outperform other 

materials in dimensional accuracy. 

o Digital impressions offer unparalleled 

reproducibility. 

Patient Comfort 

o Digital impressions significantly reduce patient 

discomfort compared to traditional techniques. 

o The choice of impression material also influences 

patient experience, with softer materials like alginate 

being more comfortable but less precise. 

Clinical Workflow Efficiency 

o Digital systems streamline the workflow, 

eliminating the need for physical models and 

reducing turnaround times. 

Future Directions18-20 

Advancements in digital technology, including artificial 

intelligence and machine learning, promise further 

improvements in precision and efficiency. Research into 

novel impression materials with enhanced hydrophilicity 

and biocompatibility will also expand the possibilities in 

fixed prosthodontics. 

Conclusion 

The evolution of impression techniques and materials 

has greatly enhanced the precision and predictability of 

fixed prosthodontic restorations. While conventional 

methods remain viable, digital impressions are 

transforming clinical practice by offering unmatched 

accuracy and efficiency. Clinicians must judiciously 

select the appropriate technique and material based on 

clinical requirements, patient factors, and available 

technology. 

References 

1. Taneva E, Kusnoto B, Evans CA. Issues in 

Contemporary Orthodontics. London: Intech Open; 

2015. 3D scanning, imaging, and printing in 

orthodontics; pp. 862–867. [Google Scholar] 

2. Conventional vs digital impressions: acceptability, 

treatment comfort and stress among young 

orthodontic patients. Mangano A, Beretta M, 

Luongo G, Mangano C, Mangano F. Open Dent J. 

2018;12:118124.doi:10.2174/187421060181201011

8.  [DOI] [PMC free article] [PubMed] [Google 

Scholar] 

3. A paradigm shift in the concept for making dental 

impressions. Nayar S, Mahadevan R. J Pharm 

Bioallied Sci. 2015;7:0–5. doi: 10.4103/0975-

7406.155910. [DOI] [PMC free article] [PubMed] 

[Google Scholar] 

4. Influence of new technology in dental care: a public 

health perspective. Gracco A, De Stefani A, Bruno 

G. Int J Environ Res Public Health. 2023;20:5364. 

doi: 10.3390/ijerph20075364. [DOI] [PMC free 

article] [PubMed] [Google Scholar] 

https://scholar.google.com/scholar_lookup?title=Issues%20in%20Contemporary%20Orthodontics&publication_year=2015&
https://doi.org/10.2174/1874210601812010118
https://pmc.ncbi.nlm.nih.gov/articles/PMC5815028/
https://pubmed.ncbi.nlm.nih.gov/29492177/
https://scholar.google.com/scholar_lookup?journal=Open%20Dent%20J&title=Conventional%20vs%20digital%20impressions:%20acceptability,%20treatment%20comfort%20and%20stress%20among%20young%20orthodontic%20patients&volume=12&publication_year=2018&pages=118-124&pmid=29492177&doi=10.2174/1874210601812010118&
https://scholar.google.com/scholar_lookup?journal=Open%20Dent%20J&title=Conventional%20vs%20digital%20impressions:%20acceptability,%20treatment%20comfort%20and%20stress%20among%20young%20orthodontic%20patients&volume=12&publication_year=2018&pages=118-124&pmid=29492177&doi=10.2174/1874210601812010118&
https://doi.org/10.4103/0975-7406.155910
https://pmc.ncbi.nlm.nih.gov/articles/PMC4439674/
https://pubmed.ncbi.nlm.nih.gov/26015714/
https://scholar.google.com/scholar_lookup?journal=J%20Pharm%20Bioallied%20Sci&title=A%20paradigm%20shift%20in%20the%20concept%20for%20making%20dental%20impressions&volume=7&publication_year=2015&pages=0-5&pmid=26015714&doi=10.4103/0975-7406.155910&
https://doi.org/10.3390/ijerph20075364
https://pmc.ncbi.nlm.nih.gov/articles/PMC10093858/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10093858/
https://pubmed.ncbi.nlm.nih.gov/37047978/
https://scholar.google.com/scholar_lookup?journal=Int%20J%20Environ%20Res%20Public%20Health&title=Influence%20of%20new%20technology%20in%20dental%20care:%20a%20public%20health%20perspective&volume=20&publication_year=2023&pages=5364&pmid=37047978&doi=10.3390/ijerph20075364&


 Dr Abira Chattopadhyay, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 

 

 
©2025 IJDSIR, All Rights Reserved 

 
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

P
ag

e4
 

  

5. In-vitro evaluation of the accuracy of conventional 

and digital methods of obtaining full-arch dental 

impressions. Ender A, Mehl A. Quintessence Int. 

2015;46:9–17. doi: 10.3290/j.qi.a32244. [DOI] 

[PubMed] [Google Scholar] 

6. In vivo precision of conventional and digital 

methods of obtaining complete-arch dental 

impressions. Ender A, Attin T, Mehl A. J Prosthet 

Dent. 2016;115:313–320. doi: 

10.1016/j.prosdent.2015.09.011. [DOI] [PubMed] 

[Google Scholar] 

7. The influence of digital fabrication options on the 

accuracy of dental implant-based single units and 

complete-arch frameworks. Abdel-Azim T, 

Zandinejad A, Elathamna E, Lin W, Morton D. Int J 

Oral Maxillofac Implants. 2014;29:1281–1288. doi: 

10.11607/jomi.3577. [DOI] [PubMed] [Google 

Scholar] 

8. Comparison of intraoral and extraoral digital 

scanners: evaluation of surface topography and 

precision. Lee SJ, Kim SW, Lee JJ, Cheong CW. 

Dent J (Basel) 2020;8:52. doi: 

10.3390/dj8020052. [DOI] [PMC free article] 

[PubMed] [Google Scholar] 

9. 3D and 2D marginal fit of pressed and CAD/CAM 

lithium disilicate crowns made from digital and 

conventional impressions. Anadioti E, Aquilino SA, 

Gratton DG, Holloway JA, Denry I, Thomas GW, 

Qian F. J Prosthodont. 2014;23:610–617. doi: 

10.1111/jopr.12180. [DOI] [PubMed] [Google 

Scholar] 

10. Digital versus conventional implant impressions for 

edentulous patients: accuracy outcomes. 

Papaspyridakos P, Gallucci GO, Chen CJ, Hanssen 

S, Naert I, Vandenberghe B. Clin Oral Implants Res. 

2016;27:465–472. doi: 10.1111/clr.12567. [DOI] 

[PubMed] [Google Scholar] 

11. Marginal and internal fit of four-unit zirconia fixed 

dental prostheses based on digital and conventional 

impression techniques. Almeida e Silva JS, Erdelt K, 

Edelhoff D, Araújo É, Stimmelmayr M, Vieira LC, 

Güth JF. Clin Oral Investig. 2014;18:515–523. doi: 

10.1007/s00784-013-0987-2. [DOI] [PubMed] 

[Google Scholar] 

12. Comparison of marginal fit of cemented zirconia 

copings manufactured after digital impression with 

lava™ C.O.S and conventional impression 

technique. Dauti R, Cvikl B, Franz A, Schwarze UY, 

Lilaj B, Rybaczek T, Moritz A. BMC Oral Health. 

2016;16:129. doi: 10.1186/s12903-016-0323-

8. [DOI] [PMC free article] [PubMed] [Google 

Scholar] 

13. In vitro evaluation of prosthodontic impression on 

natural dentition: a comparison between traditional 

and digital techniques. Malaguti G, Rossi R, 

Marziali B, Esposito A, Bruno G, Dariol C, DI Fiore 

A. Oral Implantol (Rome) 2016;9:21–27. doi: 

10.11138/orl/2016.9.1S.021. [DOI] [PMC free 

article] [PubMed] [Google Scholar] 

14. Accuracy of digital and conventional impression 

techniques and workflow. Seelbach P, Brueckel C, 

Wöstmann B. Clin Oral Investig. 2013;17:1759–

1764. doi: 10.1007/s00784-012-0864-4. [DOI] 

[PubMed] [Google Scholar] 

15. Influence of material selection on the marginal 

accuracy of CAD/CAM-fabricated metal- and all-

ceramic single crown copings. Rödiger M, Schneider 

L, Rinke S. Biomed Res Int. 2018;2018:2143906. 

doi: 10.1155/2018/2143906. [DOI] [PMC free 

article] [PubMed] [Google Scholar] 

https://doi.org/10.3290/j.qi.a32244
https://pubmed.ncbi.nlm.nih.gov/25019118/
https://scholar.google.com/scholar_lookup?journal=Quintessence%20Int&title=In-vitro%20evaluation%20of%20the%20accuracy%20of%20conventional%20and%20digital%20methods%20of%20obtaining%20full-arch%20dental%20impressions&volume=46&publication_year=2015&pages=9-17&pmid=25019118&doi=10.3290/j.qi.a32244&
https://doi.org/10.1016/j.prosdent.2015.09.011
https://pubmed.ncbi.nlm.nih.gov/26548890/
https://scholar.google.com/scholar_lookup?journal=J%20Prosthet%20Dent&title=In%20vivo%20precision%20of%20conventional%20and%20digital%20methods%20of%20obtaining%20complete-arch%20dental%20impressions&volume=115&publication_year=2016&pages=313-320&pmid=26548890&doi=10.1016/j.prosdent.2015.09.011&
https://doi.org/10.11607/jomi.3577
https://pubmed.ncbi.nlm.nih.gov/25265121/
https://scholar.google.com/scholar_lookup?journal=Int%20J%20Oral%20Maxillofac%20Implants&title=The%20influence%20of%20digital%20fabrication%20options%20on%20the%20accuracy%20of%20dental%20implant-based%20single%20units%20and%20complete-arch%20frameworks&volume=29&publication_year=2014&pages=1281-1288&pmid=25265121&doi=10.11607/jomi.3577&
https://scholar.google.com/scholar_lookup?journal=Int%20J%20Oral%20Maxillofac%20Implants&title=The%20influence%20of%20digital%20fabrication%20options%20on%20the%20accuracy%20of%20dental%20implant-based%20single%20units%20and%20complete-arch%20frameworks&volume=29&publication_year=2014&pages=1281-1288&pmid=25265121&doi=10.11607/jomi.3577&
https://doi.org/10.3390/dj8020052
https://pmc.ncbi.nlm.nih.gov/articles/PMC7344681/
https://pubmed.ncbi.nlm.nih.gov/32443865/
https://scholar.google.com/scholar_lookup?journal=Dent%20J%20(Basel)&title=Comparison%20of%20intraoral%20and%20extraoral%20digital%20scanners:%20evaluation%20of%20surface%20topography%20and%20precision&volume=8&publication_year=2020&pages=52&pmid=32443865&doi=10.3390/dj8020052&
https://doi.org/10.1111/jopr.12180
https://pubmed.ncbi.nlm.nih.gov/24995593/
https://scholar.google.com/scholar_lookup?journal=J%20Prosthodont&title=3D%20and%202D%20marginal%20fit%20of%20pressed%20and%20CAD/CAM%20lithium%20disilicate%20crowns%20made%20from%20digital%20and%20conventional%20impressions&volume=23&publication_year=2014&pages=610-617&pmid=24995593&doi=10.1111/jopr.12180&
https://scholar.google.com/scholar_lookup?journal=J%20Prosthodont&title=3D%20and%202D%20marginal%20fit%20of%20pressed%20and%20CAD/CAM%20lithium%20disilicate%20crowns%20made%20from%20digital%20and%20conventional%20impressions&volume=23&publication_year=2014&pages=610-617&pmid=24995593&doi=10.1111/jopr.12180&
https://doi.org/10.1111/clr.12567
https://pubmed.ncbi.nlm.nih.gov/25682892/
https://scholar.google.com/scholar_lookup?journal=Clin%20Oral%20Implants%20Res&title=Digital%20versus%20conventional%20implant%20impressions%20for%20edentulous%20patients:%20accuracy%20outcomes&volume=27&publication_year=2016&pages=465-472&pmid=25682892&doi=10.1111/clr.12567&
https://doi.org/10.1007/s00784-013-0987-2
https://pubmed.ncbi.nlm.nih.gov/23716064/
https://scholar.google.com/scholar_lookup?journal=Clin%20Oral%20Investig&title=Marginal%20and%20internal%20fit%20of%20four-unit%20zirconia%20fixed%20dental%20prostheses%20based%20on%20digital%20and%20conventional%20impression%20techniques&volume=18&publication_year=2014&pages=515-523&pmid=23716064&doi=10.1007/s00784-013-0987-2&
https://doi.org/10.1186/s12903-016-0323-8
https://pmc.ncbi.nlm.nih.gov/articles/PMC5146899/
https://pubmed.ncbi.nlm.nih.gov/27931256/
https://scholar.google.com/scholar_lookup?journal=BMC%20Oral%20Health&title=Comparison%20of%20marginal%20fit%20of%20cemented%20zirconia%20copings%20manufactured%20after%20digital%20impression%20with%20lava%E2%84%A2%20C.O.S%20and%20conventional%20impression%20technique&volume=16&publication_year=2016&pages=129&pmid=27931256&doi=10.1186/s12903-016-0323-8&
https://scholar.google.com/scholar_lookup?journal=BMC%20Oral%20Health&title=Comparison%20of%20marginal%20fit%20of%20cemented%20zirconia%20copings%20manufactured%20after%20digital%20impression%20with%20lava%E2%84%A2%20C.O.S%20and%20conventional%20impression%20technique&volume=16&publication_year=2016&pages=129&pmid=27931256&doi=10.1186/s12903-016-0323-8&
https://doi.org/10.11138/orl/2016.9.1S.021
https://pmc.ncbi.nlm.nih.gov/articles/PMC5333748/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5333748/
https://pubmed.ncbi.nlm.nih.gov/28280529/
https://scholar.google.com/scholar_lookup?journal=Oral%20Implantol%20(Rome)&title=In%20vitro%20evaluation%20of%20prosthodontic%20impression%20on%20natural%20dentition:%20a%20comparison%20between%20traditional%20and%20digital%20techniques&volume=9&publication_year=2016&pages=21-27&pmid=28280529&doi=10.11138/orl/2016.9.1S.021&
https://doi.org/10.1007/s00784-012-0864-4
https://pubmed.ncbi.nlm.nih.gov/23086333/
https://scholar.google.com/scholar_lookup?journal=Clin%20Oral%20Investig&title=Accuracy%20of%20digital%20and%20conventional%20impression%20techniques%20and%20workflow&volume=17&publication_year=2013&pages=1759-1764&pmid=23086333&doi=10.1007/s00784-012-0864-4&
https://doi.org/10.1155/2018/2143906
https://pmc.ncbi.nlm.nih.gov/articles/PMC5885340/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5885340/
https://pubmed.ncbi.nlm.nih.gov/29765979/
https://scholar.google.com/scholar_lookup?journal=Biomed%20Res%20Int&title=Influence%20of%20material%20selection%20on%20the%20marginal%20accuracy%20of%20CAD/CAM-fabricated%20metal-%20and%20all-ceramic%20single%20crown%20copings&volume=2018&publication_year=2018&pages=2143906&pmid=29765979&doi=10.1155/2018/2143906&


 Dr Abira Chattopadhyay, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 

 

 
©2025 IJDSIR, All Rights Reserved 

 
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

P
ag

e5
 

  

16. Comparison of marginal and internal fit of 3-unit 

ceramic fixed dental prostheses made with either a 

conventional or digital impression. Su TS, Sun J. J 

Prosthet Dent. 2016;116:362–367. doi: 

10.1016/j.prosdent.2016.01.018. [DOI] [PubMed] 

[Google Scholar] 

17. Comparison of digital and conventional impression 

techniques: evaluation of patients' perception, 

treatment comfort, effectiveness and clinical 

outcomes. Yuzbasioglu E, Kurt H, Turunc R, Bilir 

H. BMC Oral Health. 2014;14:10. doi: 

10.1186/1472-6831-14-10. [DOI] [PMC free article] 

[PubMed] [Google Scholar] 

18. Intraoral digital impression technique compared to 

conventional impression technique. A randomized 

clinical trial. Gjelvold B, Chrcanovic BR, Korduner 

EK, Collin-Bagewitz I, Kisch J. J Prosthodont. 

2016;25:282–287. doi: 10.1111/jopr.12410. [DOI] 

[PubMed] [Google Scholar] 

19. Comparison of the fit of cast gold crowns fabricated 

from the digital and the conventional impression 

techniques. Yun MJ, Jeon YC, Jeong CM, Huh JB. J 

Adv Prosthodont. 2017;9:1–13. doi: 

10.4047/jap.2017.9.1.1. [DOI] [PMC free article] 

[PubMed] [Google Scholar] 

20. Ahmed S, Hawsah A, Rustom R, Alamri A, 

Althomairy S, Alenezi M, Shaker S, Alrawsaa F, 

Althumairy A, Alteraigi A. Digital Impressions 

Versus Conventional Impressions in Prosthodontics: 

A Systematic Review. Cureus. 2024 Jan 

2;16(1):e51537. doi: 10.7759/cureus.51537. 

PMCID: PMC10834103. PMID: 38304652. 

 

 

https://doi.org/10.1016/j.prosdent.2016.01.018
https://pubmed.ncbi.nlm.nih.gov/27061628/
https://scholar.google.com/scholar_lookup?journal=J%20Prosthet%20Dent&title=Comparison%20of%20marginal%20and%20internal%20fit%20of%203-unit%20ceramic%20fixed%20dental%20prostheses%20made%20with%20either%20a%20conventional%20or%20digital%20impression&volume=116&publication_year=2016&pages=362-367&pmid=27061628&doi=10.1016/j.prosdent.2016.01.018&
https://doi.org/10.1186/1472-6831-14-10
https://pmc.ncbi.nlm.nih.gov/articles/PMC3913616/
https://pubmed.ncbi.nlm.nih.gov/24479892/
https://scholar.google.com/scholar_lookup?journal=BMC%20Oral%20Health&title=Comparison%20of%20digital%20and%20conventional%20impression%20techniques:%20evaluation%20of%20patients%27%20perception,%20treatment%20comfort,%20effectiveness%20and%20clinical%20outcomes&volume=14&publication_year=2014&pages=10&pmid=24479892&doi=10.1186/1472-6831-14-10&
https://doi.org/10.1111/jopr.12410
https://pubmed.ncbi.nlm.nih.gov/26618259/
https://scholar.google.com/scholar_lookup?journal=J%20Prosthodont&title=Intraoral%20digital%20impression%20technique%20compared%20to%20conventional%20impression%20technique.%20A%20randomized%20clinical%20trial&volume=25&publication_year=2016&pages=282-287&pmid=26618259&doi=10.1111/jopr.12410&
https://doi.org/10.4047/jap.2017.9.1.1
https://pmc.ncbi.nlm.nih.gov/articles/PMC5321583/
https://pubmed.ncbi.nlm.nih.gov/28243386/
https://scholar.google.com/scholar_lookup?journal=J%20Adv%20Prosthodont&title=Comparison%20of%20the%20fit%20of%20cast%20gold%20crowns%20fabricated%20from%20the%20digital%20and%20the%20conventional%20impression%20techniques&volume=9&publication_year=2017&pages=1-13&pmid=28243386&doi=10.4047/jap.2017.9.1.1&

