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Rule 10:  Vision trumps all other 
senses













Integrating CAD/CAM into the 
Fixed Prosthodontics Module

• 14 weeks, 15 sessions: 4 Single Units & 2 FPDs

• #20 PFM Preparation & Provisional Project 

• Complete Project Self-Evaluation

• Scan & Compare #20 Prep. Project in Rotations

• Rubric Evaluation Bench-top Quiz

• #20 PFM Preparation & Provisional Exam



Module Timeline

Session 9 Session 10 Session 11 Session 12 Session 13 Session 14 Session 15 Session 16

Traditional 
Fixed  Session

#14 PFM 
Cont.

Anterior 
PFM Prep

#20 Prep
Evaluation

Quiz
#12-14 FPD #12-14 FPD #8-10 FPD #8-10 FPD SFP Exam

Planmeca 
Integration

Planmeca 
Rotation
(Scan & 

Compare) 
2 hours

Planmeca 
Rotation
(Scan & 

Compare) 
1 hour

Planmeca 
Rotation

(Scan only) 
Groups of 3 
for 1 ½-2 hrs

Planmeca 
Rotation
(Scan & 

Compare) 
2 hours

Planmeca 
Rotation
(Scan & 

Compare) 
3 hours

Session 1 Session 2 Session 3 Session 4 Session 5 Session 6 Session 7 Session 8

Traditional 
Fixed Session

#30 Gold 
Crown Prep

#30 
Provisional

#30 PFM
Prep

#20 PFM 
Prep &

Provisional

#20 PFM 
Prep &

Provisional

#20 PFM 
Finish Prep & 

Provisional

#14 PFM 
Prep & 

Provisional

Planmeca 
Integration

Planmeca 
Rotation 
(Scan & 

Compare)
2 hours

Planmeca 
Rotation 

(Scan Only)
Groups of 3 for 

1 ½-2 hrs



Rotation Overview
68 Students, 7 Laptops, 10 Rotations embedded in 5 Sessions



Planmeca Scan Only Groups



Individual Compare Rotations



Planmeca Compare Rotations





Faculty Training

1) Clinical Faculty Training (8 hrs - 4/15) 
Simulation by Ms. Elizabeth Pastrana (Planmeca)

2) Preclinical Lead Faculty Training (4 hrs – 6/15) 
Simulation by Dr. Justin Chi, Planmeca trainer 
turned dentist!

3) Faculty Live Patient Training (4 hrs. – 7/15)
Three patient cases with Ms. Pastrana

4) Adjunct/Part-Time Faculty (4 hrs – 10/15)

Simulated Experiences with Drs. Brian Chui, Sandra 
Farah-Franco, and Brent Fung



Student Training

• D1 Year
Compare Wax-ups & Reflection Portfolios 

• D2 Year
CAD/CAM Module
Fixed Prosthodontics Integrated Course

• D3 Year

2 Self-Guided Rotations with Reflection

Identified Clinical “Super-Users” to assist 
colleagues and relieve clinical faculty burden





Student Planmeca Design Assignment



Student Planmeca Design Assignment



CAD/CAM Design Rotation Results

Design
Attempt

1 2 3 4

Time 
(in mins)

80 53 47 37

Students
Reporting

60 53 33 24



Integration Keys

• Baby Steps!

– Learn Romexis, Scan, Design, etc. in stages.

• Get Faculty up to speed first

• Integrate throughout the Curriculum

• Practice makes Perfect!  Repetition is the key.



RUBRIC for Critical Skills Assessment
Categories & 

Scale
Optimal = 5 pts. Slight Deviation(s) from Optimal = 4 pts. Moderate Deviation(s), Clinically Acceptable 

= 3.5 pts.
Major Deviation(s), Clinically Unacceptable = 

2 pts.
Multiple Major, Critical Deviation(s), 

Unacceptable  = 0 pt.
Points 
(SELF)

Points 
(Faculty)

Outline & 
Extensions

Outline includes caries, decalcification, existing restorations, 
esthetics, appropriate gingival extension.
*Margins located 0.5mm supragingival.
0.5 mm clearance from adjacent tooth.*

Deviates slightly in isolated area(s).  
*Located +/- 0.25mm from optimal*

Deviates Moderately from optimal in multiple 
areas.

*Located +/- 0.5mm from optimal*

Outline does not includes caries, 
decalcification, existing restorations, 

esthetics, appropriate gingival extension. 
Notable damage to adjacent teeth.

*Subgingival or slightly greater than 1.0mm 
supragingival in muliple areas. *

Damage to adjacent teeth needing a 
restoration or gross alteration of axial 

contour.

Internal

Porcelain Occlusal Reduction: 
2.0mm functional cusp; 

1.5mm non functional cusp .
Metal Occlusal Reduction:

1.5mm functional Cusp;
1.0mm non-functional.

Axial Reduction:
Porcelain: Uniform 1.3mm.

Metal: Uniform 0.7mm.
Proper 3-plane functional cusp; 2-plane non functional cusp. 

Maintains tooth morphology. 
Path of insertion and reduction is appropriate for clinical situation.

Smooth preparation transitions between planes.

Occlusal Reduction:
functional cusp +/- 0.25mm of optimal;

non-functional cusp +0.25mm of optimal
Axial wall reduction: Slight deviation  from 

optimal in isolated area(s). 
Adequate reduction 3-plane functional cusp;  

2-plane non-functional cusp.  

Maintains most tooth morphology. 
Path of insertion and reduction is 

appropriate.

Occlusal Reduction: 
functional cusp +/- 0.50mm of optimal;

non-functional cusp +0.50mm of optimal.
Axial Wall Reduction: Moderate Deviation 

from optimal in multiple areas;
porcelain: 1.0-1.5mm; 

metal: 0.5-1.0mm. 
Adequate reduction 3-plane functional cusp;  

2-plane non-functional cusp.

Minimally maintains tooth morphology. 
Path of insertion and reduction is adequate.

Major Deviation in reduction affecting clinical 
success.  

Occlusal Morphology lacking or insufficient. 
Poor transition(s).

Severe over or under-reduction which 
jeopardizes clinical success.

Retention & 
Resistance

Occlusal convergence is 6-10 degrees (especially outermost 
walls).

Minimally 3.0mm first plane axial wall heights.

Occlusal convergence is 11-15 degrees 
(especially outermost walls).

Minimally 2.75mm first plane axial wall 
heights.

Occlusal Convergence 16 to 20 degrees 
(especially outermost walls). 

2.5mm wall height with supplemental 
retention.

Occlusal Convergence greater than 20 
degrees (especially outermost walls).
Less than 2.5mm wall height without 

supplemental retention.
Axial wall(s) undercut.

Gross Axial wall undercut or Gross Overtaper.

Cavosurface 
Margins & 

Debridement

Appropriate finish line for Restorative Design.  
Internally smooth, continuous, single  finish line.  

No debris present.
Slight deviation in isolated area(s).

Continuous, single finish line. 

Moderate Deviation from optimal in multiple 
areas or moderate amount.  

Slight debris present.
Continuous, single finish line. 

Unknown finish line form.  
Slight soft tissue trauma.  

Multiple and/or discontinuous finish lines.
Enamel lip/unsupported tooth structure.

Presence of moderate debris.

Severe tissue trauma.
Overly rough, affecting final impression. 

Presence of severe debris.

Total points (sum of above; 20 points max/14 points to pass)  *For SimClinic only*

Rubric: 4 Categories, 5 Point Scale



COMPARE

Compare : Best Category Replacements

Outline & Extensions

Internal

Retention & Resistance

Cavosurface Margins & Debridement



Evaluation Quiz #20 Preparation



Self Evaluation Quiz Results
With vs. Without Compare Rotation

Not Significant!



#20 PFM Exam Evaluation Correlation 
Faculty Grades vs. Student Self Evaluation

Significant!



#20 PFM Exam Evaluation Correlation
Compare vs. Student Self Evaluation

Not Significant!



#20 PFM Exam Evaluation Correlation
Faculty Grades vs. Compare

Most Significant!



#20 PFM Exam Evaluation 
Descriptive Statistics



#20 PFM Exam Evaluation Histograms



Student Surveys: Demonstrated areas 
in need of improvement in my prep

Other Survey  Items
Agree/

Strongly 
Agree

Enabled me to make 
meaningful improvements

86%

Allowed me to perform 
better on the exam

75%

CDM should continue to 
provide Planmeca Compare

89%

I would like to utilize 
Planmeca Compare for other 
preparations (Class I, II, III….)

71%



What Compare Does Well!

• Visual aide

• Adjunct teacher

• Excellent formative feedback

• Undercut/occlusal convergence

• Measurements: Axial reduction, Axial wall height

• Promotes self-improvement in most students 



Current Limitations

• Only gives measurable differences for surface 
mapped discrepancies

• Too operator dependent for compared surface 
area

• Limited functionality for Outline and Cavosurface
categories currently

• Internal and Retention/Resistance can be graded 
(still dependent on the selection area)







Limitations of Surface Mapping Technology in Accurately Identifying Critical Errors in 

Student Crown Preparations

Alan R. Furness, Richard S. Callan, J. Rodway Mackert, Anthony G. Mollica



CONCLUSION  

Within the limitations of this study, it was 

concluded that the E4D Compare software was unable 

to consistently identify the critical errors within an 

acceptable degree of error.  Because of the high 

correlation values and degree of error in the 

evaluation software, it is not suitable for a stand-alone 

evaluation tool at this time, but may be better served 

as visual feedback for the students. 









Dentiform Tolerance (mm) E4D # Average .2/.3 avg Faculty new M3*100/60 I3*.4 M3+O3

1 68 90 95 97 99 2360 89.8 92.5 82 45 75 37 82

2 43 65 80 87 92 2371 73.4 72.5 69 35 58.33333 29 64

3 55 73 83 89 94 2299 78.8 78 80 46 76.66667 31.2 77.2

4 41 66 76 84 89 2363 71.2 71 79.25 45 75 28.4 73.4

5 48 70 84 91 95 2331 77.6 77 82.25 47 78.33333 30.8 77.8

6 41 66 82 88 92 2333 73.8 74 69.75 37 61.66667 29.6 66.6

7 37 55 68 78 84 3361 64.4 61.5 78.5 46 76.66667 24.6 70.6

8 51 73 87 94 97 2322 80.4 80 83 46 76.66667 32 78

9 47 69 81 88 93 2321 75.6 75 77.5 40 66.66667 30 70

10 53 74 87 93 96 2362 80.6 80.5 84 47 78.33333 32.2 79.2

11 53 74 87 94 98 2347 81.2 80.5 81.5 43 71.66667 32.2 75.2

12 51 75 88 94 97 2364 81 81.5 82.75 44 73.33333 32.6 76.6

13 49 71 80 85 89 2315 74.8 75.5 79.75 43 71.66667 30.2 73.2

14 66 86 92 95 97 2306 87.2 89 80.5 48 80 35.6 83.6

15 49 75 88 92 95 3360 79.8 81.5 76 39 65 32.6 71.6

16 47 67 79 88 93 2327 74.8 73 75.25 35 58.33333 29.2 64.2

17 42 66 77 84 89 2314 71.6 71.5 76 39 65 28.6 67.6

18 38 59 75 85 90 2302 69.4 67 78.5 47 78.33333 26.8 73.8

19 31 49 60 70 79 2353 57.8 54.5 72.25 28 46.66667 21.8 49.8

20 50 72 82 89 93 2358 77.2 77 83 47 78.33333 30.8 77.8

75.12346 78.59877 42.6625 71.15226 72.74074

9.516279 4.911829 6.887746 11.47958 8.916

19.03256 9.823657 13.77549 22.95915 17.832

94.15601 88.42242 56.43799 94.11142 90.57274

56.0909 68.77511 28.88701 48.19311 54.90874



Dentiform

1

19

20

.2/.3 avg

92.5

Faculty new

82 45

I3*.4

37

M3+O3

82

54.5

77

72.25 28

83 47

21.8

30.8

49.8

77.8

75.123457

9.5162791

19.032558

94.156015

56.090899

78.59877 42.6625

4.911829 6.887746

9.823657 13.77549

88.42242 56.43799

68.77511 28.88701

72.74074

8.916

17.832

90.57274

54.90874





















Faculty/New



Subjective Faculty Grade vs. New

“60% Subj. Faculty Grade + 40% Compare 250” 

Correlations

Faculty Exam  

Percentage Total

Faculty/CompareTotal 

(60/40)

Faculty Exam  Percentage 

Total

Pearson Correlation 1 .917**

Sig. (2-tailed) .000

N 67 67

Faculty/CompareTotal 

(60/40)

Pearson Correlation .917** 1

Sig. (2-tailed) .000

N 67 67

**. Correlation is significant at the 0.01 level (2-tailed).



Faculty/E4D Compare



Faculty/Combined Rubric



Subjective Faculty Grade vs.
60% Subj. Faculty Grade + 40% Compare 250

Correlations

Faculty Exam  

Percentage Total

Faculty/CompareTotal 

(60/40)

Faculty Exam  Percentage 

Total

Pearson Correlation 1 .917**

Sig. (2-tailed) .000

N 67 67

Faculty/CompareTotal 

(60/40)

Pearson Correlation .917** 1

Sig. (2-tailed) .000

N 67 67

**. Correlation is significant at the 0.01 level (2-tailed).



Subjective Faculty Grade vs.
Faculty Outline/Cavosurface + Compare 250



Faculty Internal/Retention vs. 
Compare 250 Score





Where Do We Go From Here?

• Integrate throughout all years of dental 
curriculum. 
• D1 introduction, dental anatomy, wax ups
• D2 fixed prosthodontics

• Make available 24/7 to promote objective 
feedback following rotations

• Is there potential for objective grades?

• Is there a Magic formula?!



Thank You


