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In dentistry, we often talk about the value of learning an analog way, but 
practicing in a digital way. Given the boom of new digital innovations across the 
dental industry, we have a growing arsenal of tools and methods to enhance 
how we care for patients, and earn their trust.

Patients are driven both functionally or esthetically, but always by an 
emotional trigger. 

Our goal should always be to get treatment done right the first time, at all costs. 
Each patient case offers its own unique set of challenges that often do not have 
a clear path to a solution. It requires us to be creative and open-minded in the 
methods we take to finish cases. Even so, for some of us, breaking old habits 
and being more accepting of new treatment alternatives can be a battle. 

Many of us may think of a single piece of dental equipment or technology as 
its own solitary unit used to treat one specific case. However, it takes foresight 
to understand how these different types of equipment and technologies 
integrate with one another to complete a case. This is especially true when 
treating occlusal complications.

This case report outlines a new approach for restoring both esthetics and 
function for a patient suffering with generalized tooth surface loss. As you 
will find out, using different but complimentary technologies can go a long way 
in solving complex patient problems. 
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Case Introduction

• Dr. Mahmoud Ezzat received his BDS degree from the Faculty of Dental Medicine at Ain 
Shams University in Cairo, Egypt in 2002.

• He then attended a four year training program by the Royal College of Surgeons of 
Edinburgh and received their membership degree in General Dental Surgery (MGDS RCSEd) 
in 2008.

• He then participated in the Membership in Restorative Dentistry (MRD) speciality training 
program supervised by the Royal College at Misr University, for his remarkable performance 
he was invited to become an instructor at this same program.

• Appointed Deputy MRD course director at Future University in Egypt for their postgraduate 
speciality program in 2011.

• Founder of the Diploma in Implant Dentistry training program awarded by the Royal college 
of Surgeons of Edinburgh.

• In 2013 attained a Fellowship degree in Laser dentistry from the University of Genova Italy 
and has been lecturing on the subject ever since.

• In 2015, he attended several International DSD World Tours and was accredited First DSD 
Master in Egypt. He co-lectured the DSD World Tour in Cairo, Egypt with DSD Founding 
Members Christian Coachman and Livio Yoshinaga and was elected DSD Lecturer.

• In 2018 he was elected president of Digital Dentistry Society (Arab Union) responsible for all 
arab-speaking countries in the region.

• He now lectures internationally on all aspects of Digital Dentistry, mostly in Europe and The 
Middle East, and keeps a full time private practice in Cairo specializing in Digital Esthetic and 
Implant dentistry since 2004.

About the Author:
Dr. Mahmoud Ezzat
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Restoring a patient’s esthetics and function, 
combined with a loss in restorative space, 
represent one of dentistry’s most challenging 
dilemmas as it usually requires using 
equipment as facebows & semi-adjustable 
articulators to mimic the patient’s occlusion at 
a new vertical dimension, in centric relation.

A clear understanding of both form and 
function is necessary to properly evaluate each 
case, understand both esthetic & occlusal 
limitations, perform a better risk assessment, 
establish a good prognosis and meet patients’ 
expectations

To obtain a predictable and consistent 
outcome a clear vision of the final prosthetic 
design at the pre-treatment stage is a must. 
This will be used as a baseline to guide all 
phases of the rehabilitation, meet patients’ 
expectations and guide all dental specialists 
and lab technicians involved in treatment 
process.  

The following pages describe how this 
approach aids in transforming complicated 
occlusion cases into a simple restorative 
case, using facial dynamic analysis and 
replacing sophisticated equipment with a 
predictable digital workflow. Figure 1: Close up of the patient’s smile

Patient Overview
A 34-year-old woman presented for 
dental care, unhappy with the appearance 
of her smile. Intraoral examination 
revealed generalized tooth surface loss 
involving both upper and lower incisal 
and occlusal surfaces. (Figure 1)

• The patient’s medical history 
showed she was in good health 
with no contributory medical issues.  

• Her dental history revealed a 
decrease in length of her anterior 
teeth by time, with no dentinal 
hypersensitivity.



Periodontal: Bleeding on probing was evident labial to the 
upper anterior teeth with normal probing depths. 

• Radiographic evaluation revealed no bone or 
attachment loss.

• The patient was diagnosed as grade 1 (Basic 
periodontal evaluation) BPE

Biomechanical: The patient had no caries with an intact 
amalgam restoration involving tooth 16

Functional: Generalized tooth surface loss grade 3 (Smith 
& Knight tooth wear index) TWI

Etiology: attrition confirmed by coincident wear facets on 
occlusion & extrinsic erosion confirmed by a weekly diet 
sheet. (Figures 2-6) 

• Loss in restorative space
• Class I molar occlusion

Dentofacial: The true understanding of esthetics is not 
about symmetry, as the teeth are part of the lips, cheeks, 
and whole face. However, for the teeth to blend in with the 
rest of the face, the most efficient way to give a patient a 
natural looking smile is by using the face as a reference, 
starting with a macro view of the patient, and progressively 
working down to a micro view (e.g., looking at the face first 
and then progressing to evaluate the individual teeth last).

         Diagnoses
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Figures 2 & 3: Upper and lower occlusal views

Figures 4, 5, & 6: Upper and lower occlusal views

!



This evaluation can be easily done using the Digital Smile Design (DSD) 
Concept, which involves a digital photography and digital analysis protocol. 
The protocol enables the dentist to perform a dentofacial analysis by drawing 
reference lines over extraoral digital photographs on a 2D platform. This, in turn, 
enables the dentist to visualize issues that he or she may not notice clinically.

Initial records needed:

• Facial frontal smile photo: Used for the dentofacial analysis (horizontal 
orientation, dentofacial midline, incisal edge position, smile curve, 
interdental width proportions, height to width ratio of the centrals, gingival 
margin levels & papilla tip levels) (Figure 7)

• Casual facial video: used as a reference to visualize dynamic motion of the 
lips at different head positions

• 2D platform: Keynote, PowerPoint, Photoshop or specific 2D applications.

Diagnoses (Figure 8):

1. Midline cant to the right
2. Reverse smile curve
3. Short clinical crowns involving teeth 13 and 22
4. Asymmetry in mesiodistal widths

         Diagnoses ContinueD
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Figures 7 & 8: 2D Smile Design with DSD Concept

http://www.digitalsmiledesign.com/
http://www.digitalsmiledesign.com/
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A reorganized occlusal scheme
will be developed, to

establish ideal occlusion.

Patient’s vertical dimension of occlusion
will need to be increased to create

space for future restorations, to
preserve remaining tooth surface.

Period of monitoring to ensure a
complete stop in the

active process.

TREATMENT
PLAN

Replace the loss in tooth structure and
modify the patient’s smile using

anterior and occlusal veneers using a 
minimally-invasive approach.

Preventative measures to stop
the active tooth surface loss by

diet modi�cation and fabrication
of a night guard.

Digital wax-up guided by the
2D Smile Design as a baseline

• Motivate the patient

• Guide clinical steps to

   ensure the best

   possible outcome

• Guide the technician

   during fabrication

Why?
• Coincidence of maximum

   intercuspal position with

   centric relation

• Freedom in centric occlusion

• Anterior guidance on the

   front teeth

This Includes:



         CliniCal & laboratory steps

Phase 1: Digital Wax-up
An intraoral scan (TRIOS, 3Shape) was taken and sent to the lab technician, along with a 
snap shot of the 2D smile design. These are used to guide the exact positions of the future 
teeth to fabricate an additional waxup which will be used for patient motivation.

The lab technician imported the 2D smile design photo & intraoral scans into (NemoCast, 
NEMOTEC), a specific 3D software that allows accurate alignment between 2D photos and 
3D surface scans (Figure 9).

• After ensuring correct alignment, the lines drawn on the 2D photo, which reflect the 
dentofacial analysis, are automatically superimposed on the 3D model, ensuring 
complete accuracy of the waxup (Figure 10).

• Natural tooth shapes were then chosen from the software library containing natutal 
surface texture, to ensure a natural looking smile for the patient (Figure 11).

The digital waxup was then manufactured using a 3D printer (Formlabs, Form 2) on which 
a silicone key was produced and sculped, to ensure complete removal of excess bisacrylic 
material, to aid in the motivation process. Bisacrylic material (Protemp, 3M ESPE) was 
injected into the silicone index and applied intraorally without any tooth preparation.

A before and after slide was then presented to the patient, which highly motivated her and 
ensured consent for the esthetic design and proposed full treatment plan (Figure 12).  Figure 9: Alignment of 2D Smile 

Design to 3D scan

Figure 10: Superimposition of 2D lines on 3D scan

Figure 11: Digital wax-up using natural shapes 
completely guided by the preliminary 2D design

Figure 12: Before and after slide presentation
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         CliniCal & laboratory steps

Phase 2: Attaining the 
new vertical dimension in 
centric relation
Traditionally in such cases a facebow record is taken to mount the upper 
model to a semi adjustable articulator along with an occlusal record in centric 
relation to mount the lower model in relation to the upper model. Lateral and 
protrusive records are then taken to adjust the condylar guidance and bennet 
angle on the articulator to mimic mandibular movements as if in the patient’s 
mouth. The incisal pin is then moved to increase the vertical dimension to 
ensure enough space for the future restorations. A manual upper and lower 
wax-up is then performed on the models adjusting both static and dynamic 
occlusion. A functional mockup is then tried in the patients mouth and 
intraoral adjustments are then transferred to final restorations.

However, even when all these records are taken, there are still some 
adjustments that need to be performed in the patients mouth, due to 
dimensional changes involved in impressions and stone models. Semi-
adjustable articulators do not mimic the exact positions and movements of 
both upper and lower models as in the patient’s mouth, transferring intraoral 
adjustments of the functional wax-up to final ceramics in an analogue manner. 
This is never a precise procedure.

In the author’s opinion, a lot of procedures in dentistry may be simpli�ed into
a more predictable and repeatable way by asking logical questions:

Why
 do we need a

facebow record?

Why
do we need to relate
the upper and lower
models on a semi-

adjustable
articulator?

When
 do we need to relate

the position of the upper
model to the condyles
on a semi-adjustable

articulator?

Answer: There are three reasons
1. To adjust the horizontal orientation of the upper cast to the 

face using facial references. 
2. To detect the facial midline using facial references (glabella, 

philtrum, chin)
3. To relate the position of the upper model to the condyles 

Answer: To mimic both static and dynamic relations 
and movements from the patient’s mouth to the 
articulator

•  Solution 3: The most precise articulator is the patients mouth, 
given that intraoral jigs may be fabricated and used to ensure 
the mandible is in CR. Dynamic occlusion may be easily 
adjusted intraorally, given that more precise pressure 
detecting devices (T-Scan, Tekscan) replace primitive 
articulating paper.

Answer: When the incisal pin needs to be moved to 
change VOD

•  Solution 1 and 2: The horizontal and vertical orientation of the 
upper model using facial references has already been attained 
during the 2D smile design (digital facebow) and related to 
the upper scan when aligned on 3D software’s.
(Figures 7, 8, 9, and 10)

•  The new vertical dimension will be accurately scanned in the 
patients mouth in the new CR in the following step, therefore 
alleviating the need for a facebow record.
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         CliniCal & laboratory steps

Phase 3: Functional 
Mock-up
As the upper model is already oriented both horizontally and 
vertically to the 2D photo on the 3D software, the vertical 
dimension is preliminarily increased using a digital articulator to 
ensure enough space for future restorations. At this new VOD, a 
digital deprogrammer (jig) is designed and 3D printed using clear 
resin to ensure patient compliance. (Figure 13).  

The jig is adjusted intraorally to ensure one-point contact nearest 
to the midline, and used by the patient for 6 hours a day, for a 
period of 1-2 weeks. This will ensure relaxation of the masticatory 
muscles, and automatically bring the mandible into CR.

A second scan of the patient’s bite is then recorded while wearing 
the jig ensuring an accurate record of CR at the new VOD.

This relation is then imported into the 3D software, where a lower 
digital wax-up (Functional wax-up) is designed in relation to the 
1st upper digital wax-up, (Figure 14). The lower wax-up is then 
3D printed and transferred to the patient’s mouth, using both the 
upper and lower silicone keys. (Figure 15)

Both static and dynamic interferences are then easily detected 
using a digital articulating paper (T-Scan™, Tekscan), and precise 
adjustments are made to the functional mock-up, as the device 
accurately detects not only the location of the interferences, 
but also the percentage of force by time in that specific point 
showing the exact amount of adjustments needed. (Figure 16)
The functional mockup was then scanned.

Figure 13: Digital jig

Figure 14: Upper and lower 
functional mockup design

Figure 15: Intraoral functional mockup

Figure 16: T-Scan occlusal data

Static occlusion Left lateral excursion

Right lateral excursion Protrusion
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         CliniCal & laboratory steps

Phase 4: Tooth 
preparation
Minimal tooth preparation is then performed using 
a prep guide designed and fabricated by the lab, 
and depth cutters to ensure predictable results. 
Gingival retraction is then performed, and a final 
scan of the prepped teeth is performed. (Figure 17) 
Temporization is then performed using the same 
silicone keys fabricated on the functional wax-ups.

Phase 5: Veneers design 
and manufacturing
Both the final scan and scan of the functional mockup are then aligned to 
the preliminary wax-ups on a CAD software (exocad, Dental CAD), to copy 
the original esthetic design, natural texture & shapes and intraoral occlusal 
adjustments made to the functional mockup.

Veneers were then milled using (VITA EMANIC HT multi blocks 1M2, VITA), 
(Figure 18) milled restorations are then only polished, 3D stained, and 
glazed to give a more natural appearance. The milled restorations are not 
touched by a bur, as they are an exact copy of the preliminary digital wax-
up and to not lose the natural surface texture and shapes.

Figure 17: Guided tooth preparation steps

Figure 18: Milled Vita 
Enamic Blocks

Phase 6: 
Cementation 
and final 
adjustments
The patient’s teeth are isolated using rubber 
dam and the normal cementation protocol is 
performed. The occlusal jig is placed in the 
patients mouth, to ensure the mandible is 
positioned in CR, and once more both static 
and dynamic occlusion is confirmed using 
T-Scan.
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Digital technology is becoming more and 
more popular in dentistry, as it provides more 
predictable and accurate results. Utilizing 
digital technology on this case provided 
the patient with many advantages, such as 
ensuring the same esthetic design for the 
patient, and the same shapes and texture 
she saw and approved during the motivation 
stage. This aided in communication between 
the lab technician and clinician, guaranteeing 
minimal invasive tooth reduction using tooth 
preparation guides, and utilizing a simplified 
and repeatable workflow for adjusting the 
patients function.

ConClusion Pre- and post-case images

Facial before Facial after

Frontal before Frontal after
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Pre- and post-case images

Occlusion before

Upper occlusal before

Occlusion after

Upper occlusal after Lower occlusal before Lower occlusal after

Natural surface texture and shapes

Final photos



Ready to invest in a new tool to advance your 
practice? Let’s start a conversation. 

Visit www.tekscan.com/dental or call
1.800.248.3669 / +1.617.464.4280

for more information.
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About the Technologies 
Used in this Case Report

DIGITAL SMILE DESIGN (DSD) is a multipurpose protocol which provides remarkable advantages, 
including: 

• Diagnostic abilities that are facilitated through an extra-and-intra oral aesthetic and structural 
evaluation

• Improved communication between the team members providing a better visual perception, 
education and motivation for patients

• Increased effectiveness of case presentation, and accordingly case acceptance
• Clinical efficiency and predictability through digital technology

T-Scan™
 from 

DigitalSmileDesign.com

Tekscan.com/dental

T-Scan™ Novus™ is dentistry’s only clinically recognized and research validated digital occlusion 
analysis system. Using paper-thin sensors, and state-of-the-art software, clinicians can identify 
premature contacts, high forces, and interrelationship of occlusal surfaces. T-Scan has been used to:

• Improve efficiency of restorative cases
• Resolve undiagnosed pain in the jaw/mouth
• Manage and adjust implants to minimize breakage
• Locate and identify traumatic occlusal contacts

Tekscan, Inc. in partnership with Digital Smile Design are proud to be working together on raising 
the bar in dental care by using digital technology to establish protocols that will enhance patient 
communication and improve treatment outcomes. Tekscan is dedicated to providing clinicians with the 
ability to give patients unmatched insight into how their beautiful smiles function behind the scenes. 
When dentists and patients are co-designing their smiles, both Tekscan and Digital Smile Design are 
committed to ensuring these smiles last a lifetime.

http://http://www.digitalsmiledesign.com/
http://www.tekscan.com/dental

