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Abstract

Digital dentistry is defined as the application of a digital or computer-related technique in the field of dentistry by which other 
modalities including the electrical, and mechanical can be dispensed with. It has been reported as an effective modality in impres-
sions and recording, digital fixed prosthodontics, digital removable prosthodontics, implants-guided planning and surgeries, im-
plants and prosthetic restoration, maxillofacial prosthetics, facial scanning, and shade matching. In this review, we aimed to discuss 
digital dentistry in the field of operative dentistry and discuss the recent updates in the field. According to the reviewed studies, 
digital implants can be used to reduce deviation and obtain better outcomes. Although this was a controversial point, we believe that 
the reported clinical outcomes are still significant and should be considered by clinicians. Moreover, it has been reported that the 
operator experience might be a crucial factor in obtaining the sought outcomes. Digital approaches have been also used in the field 
of fixed and removable prosthodontics with favorable outcomes and const-effectiveness. In maxillo-facial surgeries, digital dentistry 
has been also effective in designing suitable prosthetics which may be then used for fabrication to compensate for the defect.

Keywords: Computer-Aided Design; Computer-Aided Manufacturing; Dental Impression; Dental Practice; Accuracy; Digital Dentistry

Introduction

Digital dentistry is defined as the application of a digital or computer-related technique in the field of dentistry by which other modali-
ties including the electrical, and mechanical can be dispensed with. Digital techniques have now been widely used in many fields including 
medical and non-medical ones. Such techniques are used in medical profiling, diagnosis, treatment modalities, database construction, 
drug designing, and food inspection [1,2]. In dental practices, it has been widely accepted that digital dentistry has affected this field and 
has become an essential factor in the diagnosis and management of many disorders especially these related to the prosthodontics ap-
proaches. The field of dentistry has witnessed many changes and advancements in the applied techniques that are used for diagnosis and 
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management [3,4]. At first, tools made out of wood were the first primitive techniques that have evolved until the development of digital 
techniques and their derivatives in the field, nowadays [5-7]. 

Various applications of digital dentistry have been introduced through previously published investigations. These applications are 
variable including the diagnostic, therapeutic, and laboratory approaches. Ahmed., et al. [8] used digital dentistry in a one-year follow-
up study to evaluate the ability of this technique in diagnosing tooth wear progression. Additionally, many investigations have reported 
the use of this modality in impressioning and recording [9-11], digital fixed prosthodontics [12-14], digital removable prosthodontics 
[15-17], implants-guided planning and surgeries [18-20], implants and prosthetic restoration [21-23], maxillofacial prosthetics [24-26], 
facial scanning [27] and shade matching [28-30]. Digital technology has proven efficient in many of these fields and is now regarded as 
a convenient alternative to conventional modalities which allowed for computer-aided design/computer-aided manufacturing (CAD/
CAM) modalities to be applied in the field [5,31-33]. Such techniques have been progressively updated to maintain a better quality of the 
intended clinical outcomes [7,34-36]. 

The accuracy of digital dentistry, however, is still of concern and the purpose of many recent investigations. It is known as the degree of 
deviation that occurs between the planned and achieved outcomes [37]. Moreover, the absolute use of digital dentistry over the conven-
tional approaches is still controversial as some clinicians prefer it while others do not [38]. Besides, a variety of study designs including 
clinical, cadaver and in vitro designs could be identified in the literature which may influence the accuracy results [39]. In this report, we 
aim to discuss digital-dentistry related studies in the fields related to operative dentistry. 

Methods

We performed an extensive literature search of the Medline, Cochrane, and EMBASE databases on 27th October 2020 using the medical 
subject headings (MeSH) or a combination of all possible related terms. Papers discussing the digital applications in the fields related to 
operative dentistry were screened for relevant information. We did not pose any limits on date, language, age of participants or publica-
tion type.

Digital implants-guided planning and surgery

Many useful and creative techniques have been proposed to serve as dental therapeutic modalities as a result of combining virtual 
engineering into the field of dentistry. Using digital surface scanners together with surgical planning software has provided for the use of 
a combined prosthetic, radiographic, surgical, and laboratory approaches into one operation to get a better quality of diagnosis and treat-
ment. Many studies have been published in the field of digital-implants where authors have reported efficacious digital modalities in this 
field. Lanis., et al. [20] reported a successful surgery after using a combination of cone-beam CT with a digital surface scanner to perform 
an implantation surgery using a studio software of a 3-shape implant model. Andrade., et al. [19] compared between 64-Detector-Mul-
tislice and Cone Beam CT and their ability to evaluate linear measurements in the alveolar ridge. The authors reported that no statistical 
significance was found between the two modalities on the sought outcomes. The efficacy of this modality might be dependant on many 
factors as the experience of the individuals conducting the surgery. Similarly, Nejad., et al. [40] used the cone-beam CT to fabricate a guide 
for the all-on-4 surgery where no flap reflection was approached. The authors described that this protocol allowed for implant placement 
to be duplicated clinically following successful laboratory modeling. Despite not being widely-used, high-quality desktop 3-dimensional 
stereolithographic printers have been also reported to obtain better outcomes at lower costs [41]. Xu., et al. [18] applied cone-beam CT to 
scan a stereolithographic implant model, and the results were matched between the virtual and actual implant positions. The authors re-
ported that a significant deviation was caused by the surgical template between the actual and planned implant outcomes. Similar values 
were reported by similar studies also. A mean of 1.45 mm at the hex was reported by Giacomo., et al. [42], another of 1.47 mm by Cassetta., 
et al. [43] and a mean of 1.28 mm by Ozan., et al. [44], while Pattersson., et al. [45] and Dreiseidler., et al. [46] reported mean horizontal 
errors of 0.8 mm and 0.2 mm, respectively. While horizontal deviation at the apex was 2.99 mm in Giacomo., et al. [42], another of 1.83 
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mm by Cassetta., et al. [43] and a mean of 1.57 mm by Ozan., et al. [44], while Pattersson., et al. [45] and Dreiseidler., et al. [46] reported 
mean horizontal errors of 1.9 mm and 0.3 mm, respectively. A systematic review was conducted by Schneider., et al. [47] to evaluate the 
clinical outcomes and accuracy of CT-guided template-based implant dentistry. A total of 10 articles investigating the clinical outcomes 
were included while a total of 8 investigated the accuracy. The authors reported that the survival rates of the implants were found to be 
91 - 100% after a 12 - 60 months follow-up period with a 9.1%, 18.8%, and 12% rate regarding the early surgical complications, early 
prosthetic complications, and late prosthetic complications, respectively, among the included patients of the analyzed studies. Moreover, 
the results showed that the mean deviation at the apex and hex was 1.63 mm (95% CI: 1.26 - 2), and 1.07 mm (95% CI: 0.76 - 1.22), re-
spectively, while a mean vertical error of 0.43 mm (95% CI: 0.12 - 0.74) was estimated. This usually happens as a result of the inadequate 
experience of the operator, improper placement of the template on the patient, inaccurate interpolation of the softwre results, or due to 
obtaining the results of the CT scans. Causes behind error in implant positioning can be subdivided into error on the designed surgical 
template, and errors achieved by the operator. Both of these concepts can lead to a final deviation of the implant from its planned site, and 
can be inconvient in fitting the patient. Previous studies reported that operator experience was a key factor in increasing implant survival 
[48-51]. These studies showed that the more experience that the operator has, the more accurate implantation would be installed. On 
the other hand, Rungcharassaeng., et al. [52] investigated evaluating the effect of the operator on the accuracy of performing one dental 
implant using a computer-guided surgery. The authors reported that no statistical significance was noticed among the experienced and 
non-experienced participants, however, experienced personnel could obtain better results regarding a less vertical deviation in the dental 
coronal direction.

Digitized dentistry for fixed and removable prosthodontics

Studies in the literature indicate that digital impression systems are the best modalities in obtaining accurate marginal ceramic res-
torations. On the other hand, other studies show that conventional impression is better than full-digital fabrication in obtaining more 
better outcomes, therefore, the results from these studies are still controversial. Gherlone., et al. [53] conducted a 3-year retrospective 
investigation to assess the ability of fabrication-based digital impressions in maintaining the survival of zirconia-based single crowns 
in their population. The authors reported that none of the crowns were lost at the end of the 3-months follow-up period, however, an 
increase in the chipping rate of the veneering material was at the same point was found to be 30.2%, and therefore, the real success rate 
for this digital-based method was estimated to be 69.8%. The authors justified the reduction in the success rate by the fatigue-mechanism 
which may have contributed to the increase in the chipping rate, especially after the second year. Mostafa., et al. [54] compared digital 
impression and manufacturing, the digital impression in addition to traditional pressed manufacturing, and traditional impression in ad-
dition to manufacturing in the restoration-based fabrication of the marginal fit of lithium disilicate crowns. The authors reported that all 
crowns in the digital impression and manufacturing were acceptable and that digital impression and CAD/CAM are better alternatives 
than the conventional modalities in achieving better outcomes. In 2013, a systematic review of 54 studies including 48 in vitro and 6 in 
vivo studies that aimed to test ceramic systems was conducted by Contrepois., et al [14]. The authors concluded that using computer x-
ray microtomography was found to be significant in obtaining better marginal fit outcomes. On the other hand, in 2016, a meta-analysis 
by Tsirogiannis., et al. [55] analyzed the results of 12 investigations that compared conventional and digital impressions in obtaining 
an enhanced marginal fit. The results indicated that no significant difference was noticed in the marginal discrepancy between the two 
modalities. A randomized controlled trial by Benic., et al. [56] in 2016 compared conventional impressions and different modalities of 
digital impression. The authors reported that conventional impression was supreior to the approached digital impression sytems in terms 
of time-effictiveness, but not in patient comfort terms, where no modality was deemed superior to the other. Moreover, other favorable 
outcomes with some of the digital approaches were equal to those with the conventional impression. Therefore, it could be concluded 
that digital impressions should be carefully used and further studies are needed for further validation. In 2018, a systematic review by 
Ahlholm., et al. [57] reviewed the results of previous studies in the literature that compared digital and conventional impressions. The 
results showed that digital impressions were time-effective, and although they are considered acceptable, conventional impressions are 
still recommended as the first-line modalities. 
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Many previous studies have also investigated the application of digitalized dentistry in the installment of removable prosthodontics. 
Different forms of dental restorations as crowns, partial crowns, dental veneers and inlays, and fixed partial dentures (FPDs) have been 
previously developed using CAD/CAM modalities. The application of such modalities can save many efforts and are cost-effective, how-
ever, they are not absolutely validated due to the controversial advantages over the controversial modalities. Moreover, efforts have been 
made to introduce more accurate digital software that can be used for the fabrication of complete dentures. Li., et al. [58] developed the 
3Shape Dental System 2012 that is mainly based on combining single coping and full anatomical FPD to obtain complete dentures de-
signs. Ye., et al. [24] investigated the validity of CAD in addition to rapid prototyping techniques in obtaining removable partial denture 
(RPD) and in achieving desired outcomes for clinical application. The results of the study showed that CAD with the rapid prototyping 
techniques was significantly efficient in obtaining acceptable clinical outcomes and can be used for the fabrication of RPD frameworks. 
A pilot clinical study by Schwindling., et al. [59] compared two digital approaches for fabricating complete removable dental prostheses 
in five patients, for whom two types of digital modalities were designed. The authors reported that both of the designed techniques were 
able to achieve acceptable clinical outcomes with no major complications. However, due to the small number of the included participants, 
the authors called for further validation by future studies with bigger sample sizes. In the same context, Bidra., et al. [16] conducted a sys-
tematic review for investigating the efficacy of CAD/CAM in fabricating complete dentures. The authors reported that according to eight 
articles included, the results showed that CAD were deemed effective in obtaining complete dentures, however, no randomized controlled 
trials were published in this field, so the evidence might not be absolute.

Digitized dentistry for maxillofacial prosthetics

Previous reports investigated digital approaches trying to enhance the field of maxillofacial prosthetics surgeries and find the most 
convenient modalities for these patients. Grant., et al. [60] showed that digitally-obtained maxillofacial prosthetics might be the conve-
nient solution in pediatric patients where full-cooperation and appropriate designs cannot be obtained by the conventional modalities. 
Rodney., et al. [25] used a 3D printer for the fabrication of their surgical obturator that was previously designed by an animation software 
that was mainly dependant on data from CT of the patient. The results showed that the process was effective in achieving the successful 
obturation of the maxillectomy disorder. In general, 3D printing is now an acceptable modality in the field of operative dentistry. The 
different aspects of this modality have been previously reviewed by Dawood., et al [61]. Another review made by Memon., et al. [62] con-
cluded that digital-based maxillofacial implants are promising techniques, and are cost-effective, however, some concerns should be taken 
into consideration including the accuracy of the used software. The authors showed that continuous upgrading of the used softwares 
will be the righteous approach for enhancing the accuracyof such modalities, however, it is time consuming. Moreover, future studies are 
needed to simplify these projects and make them user-friendly and cost-effective. 

Conclusion

Digital techniques are now widely used in the field of dentistry with previous evidence of acceptable success rates in the different 
approaches they are being used for. Previous studies showed that digital implants can be used to reduce deviation and obtain better 
outcomes. Although this was a controversial point, we believe that the reported clinical outcomes are still significant and should be 
considered by clinicians. Moreover, it has been reported that the operator experience might be a crucial factor in obtaining the sought 
outcomes. Digital approaches have been also used in the field of fixed and removable prosthodontics with favorable outcomes and const-
effectiveness. In maxillo-facial surgeries, digital dentistry has been also effective in designing suitable prosthetics which may be then used 
for fabrication to compensate for the defect. This does not exclude the need for future population-based studies especially the randomized 
controlled trials for further validation of the modalities’ accuracy. 



Citation: Waleed Abdulrahim Aljehani., et al. “Digital Dentistry in Operative Dentistry: Literature Review”. EC Dental Science 19.12 (2020): 
119-126.

Digital Dentistry in Operative Dentistry: Literature Review

123

Bibliography

1. Almario CV. “The Effect of Digital Health Technology on Patient Care and Research”. Gastroenterology and Hepatology 13.7 (2017): 
437-439.

2. Coravos A., et al. “Digital Medicine: A Primer on Measurement”. Digital Biomarkers 3.2 (2019): 31-71.

3. Jampani ND., et al. “Applications of teledentistry: A literature review and update”. Journal of International Society of Preventive and 
Community Dentistry 1.2 (2011): 37-44.

4. Bhambal A., et al. “Teledentistry: potentials unexplored”. Journal of International Oral Health 2.3 (2010): 1-6.

5. Kelly J and Benetti P. “Ceramic materials in dentistry: Historical evolution and current practice”. Australian Dental Journal 56.1 (2011): 
84-96.

6. Shetty V., et al. “Re-architecting oral healthcare for the 21st century”. Journal of Dentistry 74.1 (2018): S10-S14.

7. Artopoulou I-I., et al. “Digital imaging in the fabrication of ocular prostheses”. Journal of Prosthetic Dentistry 95.4 (2006): 327-330.

8. Ahmed K., et al. “Clinical Monitoring of Tooth Wear Progression in Patients over a Period of One Year Using CAD/CAM”. The Interna-
tional Journal of Prosthodontics 30 (2017): 153-155.

9. Chochlidakis KM., et al. “Digital versus conventional impressions for fixed prosthodontics: A systematic review and meta-analysis”. 
Journal of Prosthetic Dentistry 116.2 (2016): 184-190.

10. Ting-shu S and Jian S. “Intraoral Digital Impression Technique: A Review”. Journal of Prosthodontics 24.4 (2015): 313-321.

11. Schneebeli E., et al. “Quality Evaluation of Zirconium Dioxide Frameworks Produced in Five Dental Laboratories from Different Coun-
tries”. Journal of Prosthodontics: Official Journal of the American College of Prosthodontists (2015): 26.

12. Kim S-Y., et al. “Accuracy of Dies Captured by an Intraoral Digital Impression System Using Parallel Confocal Imaging”. The Interna-
tional Journal of Prosthodontics 26 (2013): 161-163.

13. Renne W., et al. “Predicting marginal fit of CAD/CAM crowns based on the presence or absence of common preparation errors”. Jour-
nal of Prosthetic Dentistry 108.5 (2012): 310-315.

14. Contrepois M., et al. “Marginal adaptation of ceramic crowns: A systematic review”. Journal of Prosthetic Dentistry 110.6 (2013): 447-
454.

15. Mansour M., et al. “The Use of Digital Impressions to Fabricate Tooth-Supported Partial Removable Dental Prostheses: A Clinical Re-
port”. Journal of prosthodontics: official journal of the American College of Prosthodontists 25.6 (2016): 495-497.

16. Bidra AS., et al. “Computer-aided technology for fabricating complete dentures: Systematic review of historical background, current 
status, and future perspectives”. Journal of Prosthetic Dentistry 109.6 (2013): 361-366.

17. Goodacre CJ., et al. “CAD/CAM fabricated complete dentures: concepts and clinical methods of obtaining required morphological 
data”. Journal of Prosthetic Dentistry 107.1 (2012): 34-46.

18. Xu L-w., et al. “Impact of Surgical Template on the Accuracy of Implant Placement”. Journal of Prosthodontics 25.8 (2016): 641-646.

19. Andrade J., et al. “Comparison of 64-Detector-Multislice and Cone Beam Computed Tomographies in the Evaluation of Linear Mea-
surements in the Alveolar Ridge”. The International Journal of Prosthodontics 29 (2016): 132-134.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5572976/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5572976/
https://www.karger.com/Article/FullText/500413
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3894070/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3894070/
https://www.ispcd.org/userfiles/rishabh/jioh-02-03-01.pdf
https://pubmed.ncbi.nlm.nih.gov/21564119/
https://pubmed.ncbi.nlm.nih.gov/21564119/
https://pubmed.ncbi.nlm.nih.gov/29929582/
https://pubmed.ncbi.nlm.nih.gov/16616132/
https://pubmed.ncbi.nlm.nih.gov/28267825/
https://pubmed.ncbi.nlm.nih.gov/28267825/
https://pubmed.ncbi.nlm.nih.gov/26946916/
https://pubmed.ncbi.nlm.nih.gov/26946916/
https://pubmed.ncbi.nlm.nih.gov/25220390/
https://pubmed.ncbi.nlm.nih.gov/26632756/
https://pubmed.ncbi.nlm.nih.gov/26632756/
https://pubmed.ncbi.nlm.nih.gov/23476911/
https://pubmed.ncbi.nlm.nih.gov/23476911/
https://pubmed.ncbi.nlm.nih.gov/23107239/
https://pubmed.ncbi.nlm.nih.gov/23107239/
https://pubmed.ncbi.nlm.nih.gov/24120071/
https://pubmed.ncbi.nlm.nih.gov/24120071/
https://pubmed.ncbi.nlm.nih.gov/26371612/
https://pubmed.ncbi.nlm.nih.gov/26371612/
https://pubmed.ncbi.nlm.nih.gov/23763779/
https://pubmed.ncbi.nlm.nih.gov/23763779/
https://pubmed.ncbi.nlm.nih.gov/22230914/
https://pubmed.ncbi.nlm.nih.gov/22230914/
https://onlinelibrary.wiley.com/doi/abs/10.1111/jopr.12407
https://www.researchgate.net/publication/296468051_Comparison_of_64-Detector-Multislice_and_Cone_Beam_Computed_Tomographies_in_the_Evaluation_of_Linear_Measurements_in_the_Alveolar_Ridge
https://www.researchgate.net/publication/296468051_Comparison_of_64-Detector-Multislice_and_Cone_Beam_Computed_Tomographies_in_the_Evaluation_of_Linear_Measurements_in_the_Alveolar_Ridge


Citation: Waleed Abdulrahim Aljehani., et al. “Digital Dentistry in Operative Dentistry: Literature Review”. EC Dental Science 19.12 (2020): 
119-126.

Digital Dentistry in Operative Dentistry: Literature Review

124

20. Lanis A and Canto OÁD. “The combination of digital surface scanners and cone beam computed tomography technology for guid-
ed implant surgery using 3Shape implant studio software: a case history report”. The International Journal of Prosthodontics 28 2 
(2015): 169-178.

21. Kurtulmus-Yilmaz S., et al. “Digital evaluation of the accuracy of impression techniques and materials in angulated implants”. Journal 
of Dentistry 42.12 (2014): 1551-1559.

22. Agustín-Panadero R., et al. “Stereophotogrammetry for Recording the Position of Multiple Implants: Technical Description”. The In-
ternational Journal of Prosthodontics 28 (2015): 631-636.

23. Gimenez-Gonzalez B., et al. “An In Vitro Study of Factors Influencing the Performance of Digital Intraoral Impressions Operating on 
Active Wavefront Sampling Technology with Multiple Implants in the Edentulous Maxilla”. Journal of Prosthodontics 26.8 (2017): 
650-655.

24. Ye H., et al. “Preliminary Clinical Application of Removable Partial Denture Frameworks Fabricated Using Computer-Aided Design 
and Rapid Prototyping Techniques”. The International Journal of Prosthodontics 30 4 (20017): 348-353.

25. Rodney J and Chicchon I. “Digital Design and Fabrication of Surgical Obturators Based Only on Preoperative Computed Tomography 
Data”. The International Journal of Prosthodontics 30.2 (2017): 111-112.

26. Yadav S., et al. “CAD/CAM-Assisted Auricular Prosthesis Fabrication for a Quick, Precise, and More Retentive Outcome: A Clinical 
Report: CAD/CAM-Assisted Auricular Prosthesis”. Journal of Prosthodontics (2017): 26.

27. Hassan B., et al. “A digital approach integrating facial scanning in a CAD-CAM workflow for complete-mouth implant-supported reha-
bilitation of patients with edentulism: A pilot clinical study”. Journal of Prosthetic Dentistry 117.4 (2017): 486-492.

28. Dozić A., et al. “Performance of Five Commercially Available Tooth Color-Measuring Devices”. Journal of Prosthodontics: Official Jour-
nal of the American College of Prosthodontists 16 (2007): 93-100.

29. Schropp L. “Shade Matching Assisted by Digital Photography and Computer Software”. Journal of Prosthodontics: Official Journal of the 
American College of Prosthodontists 18 (2008): 235-241.

30. Kim-Pusateri S., et al. “Reliability and accuracy of four dental shade-matching devices”. Journal of Prosthetic Dentistry 101.3 (2009): 
193-199.

31. Birnbaum N and Aaronson H. “Dental impressions using 3D digital scanners: virtual becomes reality”. Compendium of Continuing 
Education in Dentistry 29 (2008): 494.

32. Miyazaki T and Hotta Y. “CAD/CAM systems available for the fabrication of crown and bridge restorations”. Australian Dental Journal 
56.1 (2011): 97-106.

33. Rekow E., et al. “Performance of Dental Ceramics: Challenges for Improvements”. Journal of Dental Research 90 (2011): 937-952.

34. Brewer J., et al. “Advances in color matching”. Dental Clinics of North America 48 (2004): 341-358.

35. Buchanan L. “Endodontic treatment planning in the fourth dimension”. Dentistry Today 104 (2010): 6 8.

36. Brosky ME., et al. “Laser digitization of casts to determine the effect of tray selection and cast formation technique on accuracy”. Jour-
nal of Prosthetic Dentistry 87.2 (2002): 204-209.

37. Widmann G and Bale R. “Accuracy in computer-aided implant surgery - A review”. The International Journal of Oral and Maxillofacial 
Implants 21 (2006): 305-313.

https://pubmed.ncbi.nlm.nih.gov/25822304/
https://pubmed.ncbi.nlm.nih.gov/25822304/
https://pubmed.ncbi.nlm.nih.gov/25822304/
https://pubmed.ncbi.nlm.nih.gov/25446736/
https://pubmed.ncbi.nlm.nih.gov/25446736/
https://www.researchgate.net/publication/283455943_Stereophotogrammetry_for_Recording_the_Position_of_Multiple_Implants_Technical_Description
https://www.researchgate.net/publication/283455943_Stereophotogrammetry_for_Recording_the_Position_of_Multiple_Implants_Technical_Description
https://pubmed.ncbi.nlm.nih.gov/26934046/
https://pubmed.ncbi.nlm.nih.gov/26934046/
https://pubmed.ncbi.nlm.nih.gov/26934046/
https://pubmed.ncbi.nlm.nih.gov/28697204/
https://pubmed.ncbi.nlm.nih.gov/28697204/
https://pubmed.ncbi.nlm.nih.gov/28267815/
https://pubmed.ncbi.nlm.nih.gov/28267815/
https://pubmed.ncbi.nlm.nih.gov/28118503/
https://pubmed.ncbi.nlm.nih.gov/28118503/
https://pubmed.ncbi.nlm.nih.gov/27881321/
https://pubmed.ncbi.nlm.nih.gov/27881321/
https://pubmed.ncbi.nlm.nih.gov/17362418/
https://pubmed.ncbi.nlm.nih.gov/17362418/
https://pubmed.ncbi.nlm.nih.gov/19141046/
https://pubmed.ncbi.nlm.nih.gov/19141046/
https://pubmed.ncbi.nlm.nih.gov/19231572/
https://pubmed.ncbi.nlm.nih.gov/19231572/
https://pubmed.ncbi.nlm.nih.gov/18935788/
https://pubmed.ncbi.nlm.nih.gov/18935788/
https://pubmed.ncbi.nlm.nih.gov/21564120/
https://pubmed.ncbi.nlm.nih.gov/21564120/
https://pubmed.ncbi.nlm.nih.gov/21224408/
https://pubmed.ncbi.nlm.nih.gov/15172604/
https://www.dentistrytoday.com/endodontics/3803-endodontic-treatment-planning-in-the-fourth-dimension
https://pubmed.ncbi.nlm.nih.gov/11854678/
https://pubmed.ncbi.nlm.nih.gov/11854678/
https://pubmed.ncbi.nlm.nih.gov/16634503/
https://pubmed.ncbi.nlm.nih.gov/16634503/


Citation: Waleed Abdulrahim Aljehani., et al. “Digital Dentistry in Operative Dentistry: Literature Review”. EC Dental Science 19.12 (2020): 
119-126.

Digital Dentistry in Operative Dentistry: Literature Review

125

38. Assche N., et al. “Accuracy of computer-aided implant placement”. Clinical Oral Implants Research 23.6 (2012): 112-123.

39. Jung R., et al. “Computer Technology Applications in Surgical Implant Dentistry: A Systematic Review”. The International Journal of 
Oral and Maxillofacial Implants (2009): 92-109.

40. Faeghi Nejad M., et al. “Combining guided alveolar ridge reduction and guided implant placement for all-on-4 surgery: A clinical re-
port”. Journal of Prosthetic Dentistry 115.6 (2016): 662-667.

41. Whitley D., et al. “In-office fabrication of dental implant surgical guides using desktop stereolithographic printing and implant treat-
ment planning software: A clinical report”. Journal of Prosthetic Dentistry 118.3 (2017): 256-263.

42. Giacomo GAD., et al. “Clinical application of stereolithographic surgical guides for implant placement: preliminary results”. Journal 
of Periodontology 76.4 (2005): 503-507.

43. Cassetta M., et al. “Accuracy of implant placement with a stereolithographic surgical template”. International Journal of Oral and Maxil-
lofacial Implants 27.3 (2012): 655-663.

44. Ozan O., et al. “Clinical accuracy of 3 different types of computed tomography-derived stereolithographic surgical guides in implant 
placement”. Journal of Oral and Maxillofacial Surgery 67.2 (2009): 394-401.

45. Pettersson A., et al. “Accuracy of virtually planned and template guided implant surgery on edentate patients”. Clinical Implant Den-
tistry and Related Research 14.4 (2012): 527-537.

46. Dreiseidler T., et al. “Accuracy of a newly developed integrated system for dental implant planning”. Clinical Oral Implants Research 
20.11 (2009): 1191-1199.

47. Schneider D., et al. “A systematic review on the accuracy and the clinical outcome of computer-guided template-based implant den-
tistry”. Clinical Oral Implants Research 20 (2009): 73-86.

48. Melo MD., et al. “Implant survival rates for oral and maxillofacial surgery residents: a retrospective clinical review with analysis of 
resident level of training on implant survival”. Journal of Oral and Maxillofacial Surgery 64.8 (2006): 1185-1189.

49. Starr CB and Maksoud MA. “Implant treatment in an urban general dentistry residency program: a 7-year retrospective study”. Jour-
nal of Oral Implantology 32.3 (2006): 142-147.

50. Cushen SE and Turkyilmaz I. “Impact of operator experience on the accuracy of implant placement with stereolithographic surgical 
templates: an In vitro study”. Journal of Prosthetic Dentistry 109.4 (2013): 248-254.

51. Cho U-H., et al. “Root contact during drilling for microimplant placement: Affect of surgery site and operator expertise”. The Angle 
Orthodontist 80.1 (2010): 130-136.

52. Rungcharassaeng K., et al. “Accuracy of computer-guided surgery: A comparison of operator experience”. Journal of Prosthetic Den-
tistry 114.3 (2015): 407-413.

53. Gherlone E., et al. “A 3 years retrospective study of survival for zirconia-based single crowns fabricated from intraoral digital impres-
sions”. Journal of Dentistry 42.9 (2014): 1151-1155.

54. Mostafa N., et al. “Marginal Fit of Lithium Disilicate Crowns Fabricated Using Conventional and Digital Methodology: A Three-Dimen-
sional Analysis: Conventionally, Digitally Fabricated LD Crown Marginal Fit”. Journal of Prosthodontics (2017): 27.

55. Tsirogiannis P., et al. “Evaluation of the marginal fit of single-unit, complete-coverage ceramic restorations fabricated after digital and 
conventional impressions: A systematic review and meta-analysis”. Journal of Prosthetic Dentistry 116.3 (2016): 328-335.

https://www.slideshare.net/AamirGodil/accuracy-of-computer-aided-implant-placement
https://www.researchgate.net/publication/51439305_Computer_Technology_Applications_in_Surgical_Implant_Dentistry_A_Systematic_Review
https://www.researchgate.net/publication/51439305_Computer_Technology_Applications_in_Surgical_Implant_Dentistry_A_Systematic_Review
https://pubmed.ncbi.nlm.nih.gov/26809223/
https://pubmed.ncbi.nlm.nih.gov/26809223/
https://pubmed.ncbi.nlm.nih.gov/28222882/
https://pubmed.ncbi.nlm.nih.gov/28222882/
https://pubmed.ncbi.nlm.nih.gov/15857088/
https://pubmed.ncbi.nlm.nih.gov/15857088/
https://pubmed.ncbi.nlm.nih.gov/22616060/
https://pubmed.ncbi.nlm.nih.gov/22616060/
https://pubmed.ncbi.nlm.nih.gov/19138616/
https://pubmed.ncbi.nlm.nih.gov/19138616/
https://pubmed.ncbi.nlm.nih.gov/20491812/
https://pubmed.ncbi.nlm.nih.gov/20491812/
https://www.researchgate.net/publication/221800047_Accuracy_of_a_Newly_Developed_Open-Source_System_for_Dental_Implant_Planning
https://www.researchgate.net/publication/221800047_Accuracy_of_a_Newly_Developed_Open-Source_System_for_Dental_Implant_Planning
https://pubmed.ncbi.nlm.nih.gov/19663953/
https://pubmed.ncbi.nlm.nih.gov/19663953/
https://pubmed.ncbi.nlm.nih.gov/16860207/
https://pubmed.ncbi.nlm.nih.gov/16860207/
https://www.researchgate.net/publication/6949771_Implant_Treatment_in_an_Urban_General_Dentistry_Residency_Program_A_7-year_Retrospective_Study
https://www.researchgate.net/publication/6949771_Implant_Treatment_in_an_Urban_General_Dentistry_Residency_Program_A_7-year_Retrospective_Study
https://pubmed.ncbi.nlm.nih.gov/23566606/
https://pubmed.ncbi.nlm.nih.gov/23566606/
https://pubmed.ncbi.nlm.nih.gov/19852652/
https://pubmed.ncbi.nlm.nih.gov/19852652/
https://pubmed.ncbi.nlm.nih.gov/26119019/
https://pubmed.ncbi.nlm.nih.gov/26119019/
https://pubmed.ncbi.nlm.nih.gov/24930869/
https://pubmed.ncbi.nlm.nih.gov/24930869/
https://pubmed.ncbi.nlm.nih.gov/28833920/
https://pubmed.ncbi.nlm.nih.gov/28833920/
https://pubmed.ncbi.nlm.nih.gov/27061627/
https://pubmed.ncbi.nlm.nih.gov/27061627/


Citation: Waleed Abdulrahim Aljehani., et al. “Digital Dentistry in Operative Dentistry: Literature Review”. EC Dental Science 19.12 (2020): 
119-126.

Digital Dentistry in Operative Dentistry: Literature Review

126

56. Benic GI., et al. “Randomized controlled within-subject evaluation of digital and conventional workflows for the fabrication of lithium 
disilicate single crowns. Part I: digital versus conventional unilateral impressions”. Journal of Prosthetic Dentistry 116.5 (2016): 777-
782.

57. Ahlholm P., et al. “Digital Versus Conventional Impressions in Fixed Prosthodontics: A Review”. Journal of Prosthodontics 27.1 (2018): 
35-41.

58. Li Y., et al. “Design of Complete Dentures by Adopting CAD Developed for Fixed Prostheses”. Journal of Prosthodontics 27.2 (2018): 
212-219.

59. Schwindling FS and Stober T. “A comparison of two digital techniques for the fabrication of complete removable dental prostheses: A 
pilot clinical study”. Journal of Prosthetic Dentistry 116.5 (2016): 756-763.

60. Grant GT., et al. “Digital capture, design, and manufacturing of a facial prosthesis: Clinical report on a pediatric patient”. Journal of 
Prosthetic Dentistry 114.1 (2015): 138-1341.

61. Dawood A., et al. “3D printing in dentistry”. British Dental Journal 219.11 (2015): 521-529.

62. Memon AR., et al. “A review on computer-aided design and manufacturing of patient-specific maxillofacial implants”. Expert Review 
of Medical Devices 17.4 (2020): 345-356.

Volume 19 Issue 12 December 2020
All rights reserved by Waleed Abdulrahim Aljehani., et al.

https://pubmed.ncbi.nlm.nih.gov/27460321/
https://pubmed.ncbi.nlm.nih.gov/27460321/
https://pubmed.ncbi.nlm.nih.gov/27460321/
https://pubmed.ncbi.nlm.nih.gov/27483210/
https://pubmed.ncbi.nlm.nih.gov/27483210/
https://onlinelibrary.wiley.com/doi/abs/10.1111/jopr.12554
https://onlinelibrary.wiley.com/doi/abs/10.1111/jopr.12554
https://pubmed.ncbi.nlm.nih.gov/27236597/
https://pubmed.ncbi.nlm.nih.gov/27236597/
https://pubmed.ncbi.nlm.nih.gov/25882970/
https://pubmed.ncbi.nlm.nih.gov/25882970/
https://www.nature.com/articles/sj.bdj.2015.914
https://www.tandfonline.com/doi/abs/10.1080/17434440.2020.1736040
https://www.tandfonline.com/doi/abs/10.1080/17434440.2020.1736040

