
 

 

Performance and perception of dental students using three intraoral 

CAD/CAM scanners for full-arch scanning 

Short title: Intraoral full-arch scanning using 3 CAD/CAM systems  

Abstract 

Purpose: To assess the average full-arch scanning time, perception and likelihood of future adoption 

of technology by final-year dental students using three different Computer-Aided Design/Computer-

Aided Manufacturing (CAD/CAM) intraoral scanning systems.  

Methods: Final-year undergraduate Dental Students (FDS), with no prior experience of intraoral 

scanning, full-arch scanned (IOS) a mannequin head-mounted model under the supervision.  Three 

scanning systems were used, TRIOS Colour (TRIOS); True Definition (TDef); and CEREC AC OmniCam 

(CEREC). Thereafter, FDS completed a questionnaire to assess their perception of IOS. Data were 

analysed by Generalized Estimating Equations, Fisher’s exact tests and logistic regression.  

Results: Forty-nine FDS participated. Average full arch IOS time varied significantly (p<0.001) among 

the TRIOS, CEREC, and TDef, at 4 minutes (n=48), 4 minutes 42 secs (n=33), and 7 minutes 32 secs 

(n=41) respectively. IOS using the TRIOS was significantly (p<0.001) the quickest, while TDef was the 

slowest (p<0.001). Seventy-one percent of FDS had positive overall IOS experience. FDS who reported 

intraoral scanning was timesaving compared with conventional impressions were more likely to adopt 

the technology after graduation (odds ratio (OR)=11.91, 95% confidence interval (CI)=2.56-55.45, 

p=0.002).  

Conclusions: Intraoral scanning performance of novice users varied significantly and was dependent 

on the scanning system used. The questionnaire showed that the overall IOS experience was positive 

amongst FDS. The perception of time-saving, when using IOS versus conventional impression 

methods, determined the likelihood of future adoption of the technology. 

 

Keywords: CAD/CAM, scanning, intra-oral, prosthodontics, dental education 

  



 

Intraoral full-arch scanning using 3 CAD/CAM systems 

2 

Authors: 

Khaled E. Ahmed 

Senior Lecturer in Prosthodontics 
School of Dentistry and Oral Health 
Room 7.59, Griffith Health Centre 
Griffith University 
Parklands Drive. Southport 
Queensland 
Australia 
E-mail: khaled.ahmed@griffith.edu.au 
Phone: +(61) 7 56780596 
 

Ting Wang 

PhD candidate  
Discipline of Operative Dentistry 
Room: 
Faculty of Dentistry – University of Hong Kong 
34 Hospital Road, Hong Kong 
 

Kar Yan Li 

Senior Technical Officer 
Translational Research Laboratory 
Central Research Laboratories 
Room: 7A-26 
Faculty of Dentistry – University of Hong Kong  
34 Hospital Road, Hong Kong 
Email: skyli@hku.hk 
Phone: +(852) 2859-0340 / 2859-0353 
 

Wai Kuen Luk 

Tutor in Dental Technology 
Discipline of Prosthodontics 
Room: 4B-17 
Faculty of Dentistry – University of Hong Kong  
34 Hospital Road, Hong Kong 
Email: wkluka@hku.hk 
Phone: +(852) 2859-0321 
 

Michael F. Burrow* corresponding author 

Professor in Prosthodontics 
Discipline of Prosthodontics 
Room: 3B-16 



 

Intraoral full-arch scanning using 3 CAD/CAM systems 

3 

Faculty of Dentistry – University of Hong Kong  
34 Hospital Road, Hong Kong 
Email: mfburr58@hku.hk 
Phone: +(852) 2859-0211 
  



 

Intraoral full-arch scanning using 3 CAD/CAM systems 

4 

1. Introduction 

Having a true and precise replica of the patients’ soft and hard tissues plays a vital role in oral 

diagnosis, treatment planning, and treatment/ management delivery. As such, acquiring and retaining 

accurate patient records is necessary, not only for satisfactory delivery of dental healthcare outcomes 

that address the patients' needs and expectations, but also for satisfying regulatory mandated 

standards of dental care.  

 

The use of conventional impression techniques has traditionally been the only modality to acquire a 

reliable duplicate of the oral tissues. Nonetheless, employing a multistage, analogous workflow of 

making a viscoelastic impression and pouring it in dental stone, presents a number of challenges. The 

quality of the resultant casts and restorations can vary depending on a number of factors, such as the 

type of impression material and impression-making technique 1, disinfection protocol 2,  storage and 

pouring time of the impression 3, 4, and choice of dental stone casting material with the dimensional 

changes it experiences over time 5-7. Moreover, a number of operator-related factors can also 

influence the quality of the intraoral impressions made and their usefulness, such as the choice of 

tooth preparation design 8, exposure to advanced dental training 9, and the laboratory prescription 10-

12. Accordingly, the accuracy of the impressions and resultant casts can vary widely, with a substantial 

proportion considered substandard, presenting major defects and of limited effectiveness 13-15. 

 

The advent of Computer-Aided Design-Computer-Aided Manufacturing or Computer-Assisted 

Machining 16 (CAD/CAM) in dentistry, since its inception in the 1970s with the Sopha system 17 and 

thereafter the CEREC system in the 1980s 18, seems to offer some advantages. CAD/CAM intraoral 

scanning systems present an accurate and reliable means for recording dental structures compared 

to conventional impression making 19-21,  where the digital images are directly acquired with live, visual 

feedback, and the ability to modify or retake the image scan is a much simpler process than retaking 

a conventional impression. Furthermore, intraoral scanning can be considered more efficient and 

tolerable than conventional impression making, with significantly shorter chairside time 22-25 and 

improved reported patient satisfaction and comfort 22, 26, 23, 27, 28. Indeed, CAD/CAM’s greatest 

advantage, specifically in relevance to intraoral scanning, lies in its potential to convert an analogous 

workflow, that relies on the presence and retention of physical patient records, into a digital one 

comprising virtual patient records that are predominantly cloud-based. Interestingly, operator 

preference of CAD/CAM intraoral scanning versus conventional impressions seems to be dependent 

on the operator’s level of experience. A study comparing the perception of 30 third-year dental 

students versus clinicians demonstrated a definitive preference of intraoral scanning by the dental 
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students compared to clinicians, at 77% of students versus only 40% of clinicians 29. A similar study 

compared 50 dental students with no clinical experience versus clinicians with varying levels of 

experience and again demonstrated that 76% of the students preferred intraoral scanning to 

conventional impression-making, compared to 48% of dentists 25.  

 

CAD/CAM intraoral scanning, with all its perceived advantages and potential, presents its own set of 

unique challenges. The array of commercially available CAD/CAM systems, while offering a diversity 

of choice, makes the task of comparing and choosing a specific system an arduous and subjective one. 

This is especially pertinent given the lack of standardisation amongst existing CAD/CAM systems in 

the absence of an agreed calibration and assessment method or an ISO/ ANSI universal standard 30. 

Moreover, the accuracy of the resultant scanned image can greatly vary based on the type of scanning 

system used, with certain scanning systems performing better than others 31-34, in addition to the size 

of the scanned artefact, with partial/quadrant dental scans more accurate than full arch ones 33, 35. 

The situation is further complicated by the fact that the implementation of CAD/CAM teaching and 

practical training as an integral part of the dental education curriculum remains limited 36, 37. 

Consequently, limited CAD/CAM training has been cited as one of the main reasons for dentists’ 

reluctance to adopt the technology as part of their routine practice 38. As such, it is beneficial to assess 

how dentists-in-training perceive not only their training experience and its level of difficulty with 

CAD/CAM when using varying scanning systems but also the impact such exposure has on their 

adoption of the technology as novice users. This is especially pertinent given that it is yet unclear 

which operator-related factors do influence the choice of novice users when selecting a specific 

CAD/CAM system, especially in the presence of an array of commercially-available scanning systems. 

 

The aim of this study was to quantitatively assess the average full-arch scanning time, perception and 

likelihood of future adoption of technology by final-year dental students when using three different 

CAD/CAM intraoral scanning systems with no prior experience. 
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2. Materials and methods 

 

2.1 Study setting and participants 

The study was conducted as part of an existing practical CAD/CAM course that is delivered to dental 

students during the Bachelor of Dental Surgery (BDS) programme’s final year, Year-Six. Prior to the 

CAD/CAM course, the final-year dental students (FDS) did not have any hands-on experience in 

intraoral scanning and are considered novice operators.  

 

Clinical research ethics institutional review board approval was attained, IRB UW 17-422, Hospital 

Authority Hong Kong Cluster (HKU/HA HKW IRB).  

 

2.2 Practical training calibration 

A PowerPoint presentation on CAD/CAM applications and the digital workflow, followed by a hands-

on demonstration of intraoral full-arch scanning (IOS) was delivered to the FDS in the Dental 

Simulation Laboratory by a trained and experienced clinician in CAD/CAM scanning (investigator KA). 

The practical demonstration also involved IOS scanning of a mannequin head-mounted KAVO model 

(Kavo, Biberach, Germany) with an all-ceramic crown preparation on an upper central incisor (fig. 1). 

The demonstration was repeated for three different intraoral scanning systems by the same clinician 

to ensure standardisation of training. Examples of satisfactory and unsatisfactory full-arch scans, 

deemed clinically acceptable, as well as means of avoiding and resolving potential scanning errors, 

were also demonstrated. Throughout the training session, the students were able to interact with the 

trainer, pose any questions, and seek further clarification. 

 

2.3 Scanners assessed 

The TRIOS Colour scanner (3 Shape Dental Systems, Copenhagen, Denmark, TRIOS), universal serial 

bus (USB) version with a pen grip connected to a laptop, was used. The scanner does not require 

opacisation (powder-free) and relies on the principle of confocal microscopy through video-

sequencing using a structured light emitting diode (LED) light and video bitrate for its image 

acquisition. The scanning system produces a coloured visualisation of the scanned structures using 

Real Colour Scan technology. The system is a semi-closed system that uses proprietary file format, 

DCM (Digital Imaging and Communications in Medicine, DICOM extension), which can be later 

converted and exported as STL (Standard Tessellation Language) images using 3 Shape’s CAD software. 
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The True Definition scanner (3M-ESPE, St. Paul, MN, USA, TDef), portable, tablet-based (Microsoft 

Surface, IBM Corp., Armonk, NY, USA, 2017) version was used. The scanner requires opacisation 

through light spraying of the scanned surfaces using reflective, titanium-oxide-based powder particles 

act as reference points to facilitate data capture. The scanner relies on the principle of active 

wavefront sampling with video-sequencing using pulsating visible blue LED light for image acquisition. 

The produced scanned images are monochrome and not coloured. The system is a semi-closed one 

where the proprietary format scan files can be later converted and exported as STL images through 

3M’s cloud-based Connection Centre. 

 

The CEREC AC OmniCam scanner (Dentsply-Sirona, Bensheim, Germany, CEREC) trolley version was 

used. The scanner is powder-free and relies on the principle of optical triangulation with video-

sequencing using white LED for its image acquisition. The scanning system produces a coloured 

visualisation of the scanned structures and is part of a closed digital workflow system that uses 

proprietary file format (CS3, SDT, CDT, IDT) and does not readily allow conversion and export of STL 

images. 

 

2.4 Full-arch scanning performance 

The participants were assigned to three random groups with each group initially allocated to one of 

the three IOS stations, TRIOS, TDef, and CEREC. Each participant would then scan the mannequin 

head-mounted model under the supervision of three investigators (KA, WL, and TW) and their 

scanning performance would be recorded as a function of the total scanning time (TST) using a 

stopwatch which was visible at all times. TST was defined as the time required for completion of a 

one, satisfactory, full arch scan, and prescanning/processing time (including scanning powder 

application for systems requiring it). Once scanning was completed, the investigators would assess 

whether the scan was satisfactory. A satisfactory full-arch scan involved capturing the necessary 

crown preparation features, buccal, occlusal, palatal, and exposed interproximal surfaces of the 

remaining teeth, as well as the supporting soft tissues up to the mucogingival junction with no obvious 

missing data or ‘scan holes’. If the resultant scan was not satisfactory, the participants were instructed 

to improve the scan through further scanning. Once the participant completed scanning using one 

system, s/he would be given the option of repeating the scanning procedure using the other scanning 

systems and the full-arch scanning protocol would be repeated. All scans, using the different scanning 

systems, were completed during the same training session. 

 

2.5 Perception questionnaire 
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After completion of IOS, the study participants were invited to complete an anonymised, 8-item 

questionnaire comprising four questions graded on a 5-point scale, two questions on a visual 

assessment scale, and two open-ended questions (Appendix 1). The close-ended questions addressed 

the participant’s overall experience of intraoral scanning, perceived level of difficulty of scanning, the 

perception of prescanning powder application, perceived efficiency compared to conventional 

impression making, the likelihood of adoption of the technology after graduation, and the likelihood 

of using intraoral scanners on the undergraduate clinics. The two open-ended questions offered the 

participant the option of commenting on what they liked and/or disliked the most about their intraoral 

scanning experience. The questionnaire was completed and collected during the scanning session. 

 

2.6 Statistical analysis 

To compare the average TST of the different IOS systems, Generalized Estimating Equations were 

performed with independent working correlation matrix accounting for the within-subject correlation 

after Shapiro-Wilk normality test. A pairwise comparison was adjusted by Bonferroni adjustment. 

Questions with the 5-point scale in the questionnaire were first re-categorized into 3 categories (very 

positive/ positive; neutral; negative/ very negative) before further analysis was perfromed. Chi-square 

tests were used to assess whether the questions had an even distribution of FDS responses (very 

positive/ positive; neutral; negative/ very negative). From the open-ended questions, an additional 

variable “patient comfort” was created. All of the variables were then recoded into binary variables 

(very positive/ positive vs.  neutral/ negative/ very negative). To investigate which experience 

comment factors influenced the likelihood of the use of intraoral scanners if available in the 

undergraduate clinic and future adoption of intraoral scanning on graduation, Fisher’s exact tests 

were first performed for the proportions-comparison for each experience comment factor 

respectively. Those significant factors with a p-value less than 0.05 in Fisher’s exact tests were then 

included in a logistic regression with backward selection. All statistical testing was performed using a 

2-tailed test by IBM SPSS Statistics for Windows Version 24 (IBM Corp. Armonk, NY, USA). The 

significance level was set as 0.05. 
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3. Results 

A total of 49 FDS consented to participate in the study, of which 45 completed the perception 

assessment questionnaire. The mean TST for a full-arch digital impression calculated for all scanning 

systems was 323 ±119 seconds or 5:23 ±1:59 minutes.  The TRIOS scanner was the most time-efficient 

scanner with an average TST of 240 ±63 seconds (n=48/49) for full-arch scanning, versus the CEREC at 

282 ±51 seconds (n=33/49), and the TDef at 452 ±96 seconds (n=41/49) (fig. 2). Normality of the TST 

for each group was confirmed by Shapiro-Wilk test (p = 0.155, 0.209 and 0.374 in TRIOS, CEREC and 

TDef groups respectively; all p>0.05). Overall comparison of TST by Generalised Estimating Equations 

demonstrated significant differences amongst all three scanning systems (p<0.001). The FDS required 

significantly longer time for full-arch scanning using the TDef scanner (p<0.001) compared to using the 

TRIOS scanner (p<0.001). 

 

Analysis of the perception questionnaire demonstrated that a significant majority of FDS (71%, 

p<0.001) reported a positive or very positive experience with IOS. A similar response was reported 

with the likelihood of using intraoral scanning in the undergraduate clinics (78%, p<0.001). No 

significant differences were identified in FDS responses for the remaining questions addressing 

application of scanning powder, level of difficulty of intraoral scanning, efficiency compared to 

conventional techniques, and likelihood of adoption after graduation, with an even distribution of 

responses across the negative, neutral, and positive domains for all the questions (p>0.05) (table 1). 

 

Fisher’s exact test demonstrated that the FDS’ reported overall experience of IOS, whether positive, 

neutral or negative, was the only factor significantly influencing their decision to use IOS with their 

patient cases on the undergraduate clinics. Moreover, logistic regression demonstrated that FDS 

reporting a positive or very positive overall experience of taking full-arch digital impressions had a 

higher chance of reporting a positive likelihood of using the IOS on the undergraduate clinics (odds 

ratio, OR=6.00, 95% confidence interval, CI=1.32-27.22, p=0.020) (fig. 3).  

 

Assessment of likelihood of use of IOS by FDS on graduating identified that only 38% were likely to 

adopt the technology, with 62% either neutral or unlikely to use it. Further analysis of responses 

identified that the factors influencing future use of CAD/CAM scanning by the FDS were the overall 

experience of the technology (p=0.015), perceived level of difficulty (p=0.048), and efficiency of IOS 

compared to conventional impressions (p=0.001), as demonstrated by Fisher’s exact test. After 

backward selection, logistic regression demonstrated that only FDS reported IOS was timesaving 
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compared with conventional impressions were more likely to adopt the technology on graduating 

(OR=11.91, 95% CI=2.56-55.45, p=0.002) (fig. 4).  

 

 

From the open-ended questions on IOS, 89% (n=40/45) of FDS provided their opinions on IOS. Among 

dispersion of the responses, besides the similar opinions related to the original close-ended questions, 

17% (n=8/45) reported positive patient comfort while 9% (n=4/45) of FDS were concerned about 

negative patient comfort. “Patient comfort” variable was therefore created to summarize the above 

responses. No significant relationship was found between patient comfort and the likelihood of use 

of IOS by FDS on the undergraduate clinics or after graduation.   
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4. Discussion 

The ability to acquire digital, full-arch impressions of patients unlocks the potential for a number of 

dental applications that extend beyond the indirect fabrication of dental restorations. Digital 

impressions can offer the ability to acquire and retain non-physical patient records with minimal 

storage requirements and improved patient comfort 39, 40; the ability to objectively monitor 

dimensional changes exhibited by the patient’s dentition over time 41; and when combined with other 

digital imaging techniques, the ability to create a ‘virtual patient’ record 42.  

 

The current dental programme at Hong Kong University’s Faculty of Dentistry is distinctly unique as it 

is a six-year programme, as opposed to a five-year one, with supervised, direct patient contact of 

dental students occurring in the second-year of training. Moreover, one of the prerequisites of 

academic progression is successful completion of a clinical competency assessment in conventional 

impression making during the third-year of the dental programme. Passing the clinical competency 

assessment documents that the dental student has demonstrated a level of competency in 

conventional impression making that is expected of a General Dental Practitioner. Accordingly, the 

final-year dental students were considered experienced-users in conventional impression making with 

developed manual-dexterity and clinical skills by the time of participation in the present study, that 

would enable them to compare the new experience of IOS versus conventional techniques.  

 

There are a number of similar studies that have investigated the perception and efficiency of IOS with 

dental students 22, 29, 25, 43, 44. The studies, however, involved dental students with no clinical experience 

and no prior experience in either digital or conventional impression making, and with varying sample 

sizes (from twenty-five to fifty students 22, 29, 43 25, 44. Moreover, IOS comprised recording quadrant 

impressions and taking a conventional impressions 22, 29, 25, 43, 44, comparison with dentists/ clinicians 29, 

25, different definitions of working time 22, 43, 44, and the use of different scanning systems bar one study 

that reported using TRIOS 44, making direct and meaningful comparisons challenging. 

 

The mean TST necessary to acquire a full-arch scan using CAD/CAM recorded in the present study was 

5:23 minutes, indicating a relatively short working time and high efficiency when used by FDS. Similar 

studies reported working times that varied widely, ranging from 3 – 18 minutes 29, 43, 44.  

The present study in, to the authors’ knowledge, the only study assessing and comparing operator-

performance of IOS using multiple scanning systems. Indeed, when comparing the performance of 3 

different scanning systems, regarding their full-arch scanning efficiency, the results confirmed that 

performance is scanner-dependant, significantly varying amongst the same, homogeneous cohort of 
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senior dentists-in-training. The significantly shorter scanning time required to complete a satisfactory 

full-arch scan with the TRIOS also indicates that the scanning system, with its rapid scanning 

acquisition features and the lack of need for opacisation, appears to be the most user-friendly and 

intuitive, amongst the tested systems, in the hands of novice users. Whilst the TDef required longer 

full-arch scanning time, yet, this can be partly attributed to the time need to acquire appropriate 

opacisation of the full arch. 

 

A limitation of this study was the anonymisation of the questionnaire without allocating a unique 

identifier number to assist in associating FDS TST to their perception response to the questionnaire. 

Such data would’ve assisted in identifying specific associations between the perception responses and 

the performance of scanning. The analysis of the perception questionnaire demonstrated a number 

of exciting trends. The FDS overall perception of the CAD/CAM scanning experience was positive when 

using the technology for the first time. However, when the FDS graded the level of difficulty 

experienced with intraoral scanning, the results were polarising between neutral, easy and difficult, 

at 42%, 29%, and 29%, respectively, with no significant differences between the cohorts. These 

findings are similar to those of a study that compared the perceived level of difficulty of students using 

IOS versus conventional impressions, where conventional impressions and IOS where reportedly 

comparable in their ease of use 43, and a similar perception reported for dentists/clinicians in another 

study 29. Nonetheless, a number of studies do report a significantly favourable level of ease of use with 

IOS versus conventional impressions 22, 25, 44. The use of three scanning systems, with different levels 

of user-friendliness, may have influenced the perception of difficulty by the FDS in the present study.  

 

Regarding the prescan processing and opacisation of the scanned surfaces, the FDS were equal on 

their perception on its difficulty, with 36% reporting it as easy, while 36% reporting it difficult. There 

was only one system used that required opacisation, the TDef. The same system also had the longest 

recorded TST, which seems to indicate that the system might require additional training for novice 

users. A similar study used a scanning system that also needed opacisation, LAVA C.O.S, where the 

participating students reported greater ease of use with conventional impressions than IOS 43. 

 

When comparing intraoral scanning versus conventional impression making, yet again, the FDS 

reported varying perceptions of time-efficiency. The majority of students reported no 

difference/neutral between the workflows (47%), while the remaining FDS reported IOS as either 

time-saving (29%), or time-consuming (24%). The absence of perceived significant efficiency with IOS 

versus conventional techniques is similar to that reported by dentists/ experienced clinicians in other 



 

Intraoral full-arch scanning using 3 CAD/CAM systems 

13 

studies, where 53% found conventional impressions more effective, versus 40% for IOS 29. These 

findings might go to explain the support expressed by the majority of FDS (78%) in further using 

CAD/CAM scanning clinically with their patients on the supervised undergraduate clinics and 

identifying a desire for further training and clinical application of the technology.  

 

Probably the most striking finding of the study was the tepid response of FDS to the possibility of 

choosing IOS in their future clinical practice, with only 38% stating that they are likely to use it. The 

findings are in contrast with previous studies where the majority of inexperienced, junior dental 

students consistently preferred IOS, with a majority preference ranging between 60% - 76% of dental 

students 22, 29, 25, 44. On the other hand, the response of the FDS in the present study was much more 

comparable to that reported by experienced clinicians in other studies, who also had a lower 

preference of IOS, ranging between 26% - 33% 29, 25. Factors such as initial experience, level of 

difficulty, and time-efficiency seem to have influenced the perception of FDS in adopting the 

technology. Such findings do indicate that further development of the technology is still necessary, 

making it more user-friendly and efficient, before wider use of CAD/CAM as part of standard clinical 

practice by general dental practitioners.  
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5. Conclusion 

• The efficiency of full-arch scanning is dependent on the scanning system used; 

• Overall, intraoral scanning was positively perceived by dentists-in-training; 

• Specific scanners require more extensive training for novice users, especially when opacisation is 

necessary; 

• Dental students expressed a strong desire in using intraoral scanning on their supervised clinics; 

• CAD/CAM scanning requires further development before it can effectively replace the analogue 

workflow. 
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Table 1: Summary of perception questionnaire findings of 45 final-year students on the use of 

CAD/CAM 1 

Question 
Very 

negative 
Negative Neutral Positive 

Very 

positive 

Negative or 

very negative 
Neutral 

Positive or 

very positive 

1. How would 

you describe 

the experience 

of taking a full 

arch digital 

scan? 

0% 13% 16% 62% 9% 13% 16% 71%* 

2. How would 

you grade the 

level of 

difficulty of 

digital 

scanning? 

4% 27% 40% 16% 13% 31% 40% 29% 

3. If powder 

application 

was involved 

in preparing 

the dentition, 

how would 

you describe 

the experience 

of preparing 

the dentition 

for scanning 

(having 

powder 

sprayed on 

teeth and 

gums)? 

9% 27% 29% 31% 5% 36% 29% 36% 

4. Compared to 

conventional 

impression 

taking, how 

would you 

evaluate the 

preparation 

and intraoral 

scanning time? 

4% 20% 47% 20% 9% 24% 47% 29% 

5. How likely are 

you to use 

intraoral 

11% 20% 31% 33% 5% 31% 31% 38% 

                                                      
1 The asterisk (*) denotes statistically significant differences identified using Chi-square tests (p<0.05) 
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CAD/CAM 

scanning in 

your practice 

once you 

graduate? 

6. If digital 

intraoral 

scanning was 

available on 

the 

undergraduate 

dental clinics, 

how likely are 

you to use it 

to take digital 

impressions of 

your patients? 

2% 7% 13% 47% 31% 9% 13% 78%* 
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Figure 1a: a full-arch mannequin head-mounted mode was scanned by final-year dental students 

using 3 different scanning systems. Figure 1b: resultant full-arch, colour scan using TRIOS. Figure 1c: 

TRIOS scan software-rendered to replicate a stone cast as an inspection feature of the software. 

 
  

a b c 
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Figure 2: TST of 49 final-year students using three CAD/CAM scanning systems to capture a full-arch 

scan using TRIOS (TRIOS); CEREC AC OmniCam (CEREC); and True (TDef). Error bars represent the 

standard deviations 
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Figure 3: Percentage of FDS reporting positive likelihood of using the IOS on the undergraduate 

clinics in overall experience of taking a full-arch digital impressions (positive and negative or neutral) 

 
  

54%

88%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Negative or Neutral Positive

Overall experience of taking a full-arch digital impressions 



 

Intraoral full-arch scanning using 3 CAD/CAM systems 

24 

 

Figure 4: Percentage of FDS reporting positive likelihood of using intraoral CAD/CAM scanning after 

graduation due to efficiency of IOS compared to conventional impressions (positive and negative or 

neutral) 

 
  

22%

77%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Negative or Neutral Positive

Efficiency of IOS compared to conventional impressions 



 

Intraoral full-arch scanning using 3 CAD/CAM systems 

25 

Appendix – Perception questionnaire completed by 45 final-year dental 
students. 

 

Version 1; 03/10/17 – Questionnaire 

 

“Evaluation of undergraduate dental students’ perception of intraoral 

digital scanning using different CAD/CAM systems” 
Please take a few minutes to fill out this survey on your experience of intraoral digital scanning. 
Your responses are anonymous. If you have any questions, please do not hesitate to ask Dr xxxxx 

 

Thank you. 

 

 

1. How would you describe the experience of taking a full arch digital scan? 

 
     

    Very negative Somewhat 

negative 

Neutral Somewhat positive Very positive 

     
 

 

2. How would you grade the level of difficulty of digital scanning? Very difficult (Score = 0); 

Very easy (Score = 100) 

 

Very difficult              Neutral                            Very easy 

I----------------------------------------------------------I------------------------------------------------------I 

Score=0                                                         Score=50                                                  Score= 100 

 

 

3. If powder application was involved in preparing the dentition, how would you describe 

the experience of preparing the dentition for scanning (having powder sprayed on teeth and 

gums)? 

 
     

Very difficult Somewhat 

difficult 

Neutral Somewhat easy Very easy 

 

 

4. Compared to conventional impression taking, how would you evaluate the preparation 

and intraoral scanning time? Very time-consuming (Score = 0); Very time-saving (Score = 

100) Very time-consuming                         

Very time-saving             Neutral                 Very time-saving 

I----------------------------------------------------------I------------------------------------------------------I 

Score=0                                                         Score=50                                                  Score= 100 
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 5. How likely are you to use intraoral CAD/CAM scanning in your practice once you 

graduate? 

 
     

Very unlikely   Unlikely    Neutral Likely Very likely 

 

 

6. If digital intraoral scanning was available on the undergraduate dental clinics, the 

Comprehensive Dental Clinic, how likely are you to use it to take digital impressions of 

your patients? 

 
     

Very unlikely   Unlikely    Neutral Likely Very likely 

 

 

7. Is there anything in particular that you liked or disliked about the digital scanning 

process? 

 

I liked: 

 

 __________________________________________________________________________  

 __________________________________________________________________________  

 __________________________________________________________________________  

 __________________________________________________________________________  

 __________________________________________________________________________  

 

I disliked: 

 

 __________________________________________________________________________  

 __________________________________________________________________________  

 __________________________________________________________________________  

 __________________________________________________________________________  

 __________________________________________________________________________  

 

 

 

[END OF THIS QUESTIONNAIRE] 
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