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To say life is complicated right now would be a tremendous understatement. We are 
in the middle of a global pandemic and we must determine, together, how to move 
forward. In these troubled and troubling times, the AACD strives to remain a trusted 
resource. As a reminder, there is a collection of resources and webinars on aacd.com to 
help you find your way back into practice. In addition, enhanced offerings such as the 
newly designed online learning tool AACD CEntral provide valuable information and 
learning paths designed especially for you. Be sure to take a look and learn, at  
AACD.com/central. 

On that same note, the jCD is also committed to staying relevant and educating 
you about practical knowledge and advances in cosmetic dentistry. You can help us to 
help you by telling us which topics you would like us to cover as well as any particular 
authors you would like to read in the journal. In other words, what type of guidance 
would you find most useful? We recognize the necessity of covering the issues that 
matter most, while also inspiring you! Please email me at edwardl@aacd.com—I 
would love to talk with you and hear what has been on your mind.

As we continue to stay abreast of current events, please consider sharing your story 
with your colleagues in the pages of the jCD. Do you have an educational case you 
completed and documented? Have you been working with or as a mentor and have a 
new technique to reveal? 

One of the things we missed this year was the ability to meet face-to-face at our 
annual conference to build upon the good relationships we have developed. I therefore 
encourage you to share here about your clinical experiences…and don’t be afraid to 
share mistakes you’ve made along the way. We all learn from each other!

Since distancing is a must, let’s come together virtually and through the pages of 
the jCD to keep building our cosmetic dental community.  We need each other more 
than ever and I am here to listen and help!

Be well!

Building Value

EDITOR’S MESSAGE

…we must 
determine 
together 

how to move 
forward.

Edward Lowe, DMD, AAACD 
Editor-in-Chief



Building Value
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By Irfan Ahmad, BDS

Some of the images indelibly etched into our collective cultural consciousness include the 
giddy joy of the embracing sailor and nurse in “V-E Day in Times Square,” Muhammad Ali’s 
triumphant reaction in “Muhammad Ali vs. Sonny Liston” (Neil Leifer), and the pain and 
anguish in “Soweto Uprising” (Sam Nzima). What do these pictures have in common? Is it the 
subject, is it the photographer, or is it the camera? Of course, all these elements play a part in 
creating such iconic images. But there is one aspect that is common to them all—spontaneity. 

To recreate these images would be virtually impossible—they represent a precise moment 
in time, captured at the right time, at the right place. It is these qualities that make them 
unique; they are irreproducible. The most striking and unforgettable imagery is an impromptu, 
spur-of-the-moment depiction of an event that conveys and evokes thoughts and emotions. 

Sight is the pinnacle of the senses, and most of our perception is based on the visual 
medium in the form of symbols, paintings, or photographs. It elicits responses that determine 
our behavior, attitude, and decisions. Dental esthetics is a prime example in that it relies 
mainly on what is seen, with the other senses playing little or no part. A smile can open 
doors, convey warmth, and express compassion and passion. No other medium compares to 
the power of visual impact.

The image on the cover showing application of a dentin bonding agent onto the intaglio 
surface of a ceramic crown may appear staged but is in fact a spontaneous shot. It captures 
a droplet suspended in time that is difficult or impossible to reproduce, making it unique. 
To create a visual “myth” involves spontaneity, capturing the moment—it may never come 
again.

Cover image photographer: Irfan Ahmad, BDS (North Harrow, UK). Camera: Leica S2 with an APO-
Macro-Summarit-S 120-mm f/2.5 lens (Solms, Germany).

Please turn to page 26 to read Dr. Ahmad’s cover feature article.

“Image and perception are everything, and those who 
possess them have the ability to determine their own 
myth, to be taken at their own valuation.”  

– Christopher Hitchens

Memorable
Image?
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SCIENTIFIC SESSION

An Interview with Dr. Adamo Notarantonio and Dr. Amanda Seay 

A A C D  2 0 2 1 
R O C K I E S

Adamo Notarantonio, DDS, FAACD, is an AACD Accredited Fellow and AACD Accreditation 
Chairman. He specializes in CAD/CAM, implant, cosmetic, and composite dentistry, as well as 
dental photography. Amanda Seay, DDS, FAACD, is a clinical instructor at the Kois Center and 
an AACD Accredited Fellow. She specializes in the art and techniques of esthetic and restorative 
dentistry and owns a private practice focused on comprehensive restorative care.

No Shortcuts 
to Excellence

When we were done with that first course, we  

realized that we could fulfill our dream of being 

able to educate, but on our terms.
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Q: How did your teaching partnership begin? What 
are your similarities and differences in terms of 
personalities and teaching styles?

A: Dr. Notarantonio: Well, we obviously knew of each 
other but had never actually met. We happened 
to sit next to each other at an ASDA meeting, and 
started talking and admiring each other’s work. A 
few months later we were both taking a photog-
raphy course in Florida and decided to do a lec-
ture together. Later that year we gave a one-day 
hands-on composite artistry course in Charleston 
and it went over very well. Not long after that, im-
PRES was born. As far as differences in personalities 
and teaching styles, I’ll let Amanda answer that! 
  
Dr. Seay:  I truly wasn’t looking for a teaching 
partner. Not that I didn’t want one, I simply never 
really thought about it; I was just searching for a 
way to teach differently and better. I was trav-
eling and teaching to different study clubs and 
organizations, meeting dentists from all over and 
usually would not see them again. There was 
no opportunity to follow up and learn how they 
were implementing what I’d taught them. I also 
didn’t like the stress of going to an unfamiliar 
venue and sometimes having a workshop not set 
up the way I wanted. When Adamo and I had 
the idea to just do a one-day course and see 
how it went we had no idea what would come 
of it. When we were done with that first course, 
we realized that we could fulfill our dream of 
being able to educate, but on our terms. And 
because most of the attendees already fol-
lowed us on social media, the connection and 
relationships were almost immediate, and they 
were asking when we would do the next course! 
 As far as personalities and teaching styles we 
couldn’t be more different, yet our styles comple-
ment one another. I’m highly analytical and like 
to (overly) plan everything I do, which sometimes 
hinders me from making progress because I feel 
the need to consume more data than necessary. 
Adamo helps push me along; he’s good at mak-
ing things happen quickly and efficiently. 

 Notarantonio/Seay

Introduction 

In this interview, Drs. Notarantonio and Seay answer 
questions from members of the jCD Editorial Review 
Board relating to their headlining presentation 
scheduled for AACD 2021 Rockies, titled, imPRESions…
Our Journeys Through the Wonderful World of Esthetics. 
It will take place on Friday, April 17, 2021, at the 
Gaylord Rockies in Aurora, Colorado. Registration is 
opening soon.

Q: The COVID-19 pandemic has brought about a new 
“normal” for patients and clinicians alike. How has 
this affected the way you practice and educate?

A: Dr. Notarantonio: Except for new measures like 
barriers at the front desk, surgically assisted air 
units, and a virtual waiting room, my office has 
always practiced safety at the highest level.  
We also have been doing minimally invasive, 
single-visit dentistry for years. Not only have we 
not seen a decline in patients’ desire for com-
prehensive dentistry, we actually have seen 
an increase. As far as COVID affecting how we 
teach, I don't think it will have as much impact 
on our courses as it would on a large meeting 
such as the AACD conference because our class 
size is small, fewer than 30 participants. They al-
ready wore gloves and masks pre-pandemic, 
and of course, we now provide hand sanitizer. 
We are going to speak to the hotel about other 
measures but aside from taking temperatures 
daily I don't think we will be impacted greatly. 
 
Dr. Seay:  I agree. The only thing that has changed 
is how I see patients but not what treatment plan 
I decide to do. Most of my patients are already 
comfortable being in the dental environment, so 
the pandemic does not stop them from moving 
forward with the most ideal treatment plan. I do 
emphasize taking care of active conditions that 
are time-sensitive and still recommend that pa-
tients move forward as soon as they can to avoid 
bigger problems that could ensue.
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Q: Your educational presentations have become very 
popular. What have you learned about yourselves 
so far? Long term, how do you plan on continuing 
to give back to our field?

A: Dr. Notarantonio: I think we both knew we were 
good educators and enjoyed it. That doesn’t al-
ways mean that two people who are good at what 
they do can work together, but we realized that we 
have a special bond and teamwork. Regarding 
the long term, I don’t think we plan on ever stop-
ping! We built imPRES from the ground up and the 
vision is that it will be around for a long time.   
 
Dr. Seay:   I’m still amazed at how we seem to have 
grown overnight. The most rewarding part is the 
people that have become a part of our circle—we 
get to see their growth and how they progress on 
their journey. In the past most of my lectures were 
transactional holds, and I rarely had the opportu-
nity to get to know the participants. I don’t know 
what the future holds, but I know that we’ll always 
keep trying to give back the best we can through 
continual improvement and by getting to know 
our audience better.

Q: When you look back to the beginning of your ca-
reer, what would you change or do differently?

A: Dr. Notarantonio: For one thing, I wish Aman-
da and I had met sooner. Also, earlier in my ca-
reer I wasn’t an experienced enough clinician 
or teacher to deliver the treatment and educa-
tion that I feel I can now. I don’t think, however, 
that I would have done anything differently. 
 
Dr. Seay:  I feel the same way, but you don’t know 
what you don’t know. Having a partner like Ada-
mo has given me the confidence I needed to be-
lieve I could accomplish something like this. When I 
look back on my career, I’m grateful that I invested 
a tremendous amount of time and money into my 
education. I do wish I would have done the same 
from a business perspective—hiring the right con-
sultant and a personal coach can really change 
the trajectory of your practice and help you enjoy 
what you do much more. 

Q: What can the audience expect from your presenta-
tion at AACD 2021 Rockies?

A: Dr. Notarantonio: As always, Amanda and I will 
try to be as real as possible and give a presenta-
tion that is not corporate-driven, but rather, visu-
ally stunning and of the highest educational level 
possible. We’ll share “pearls” that have become 
proven staples in our everyday arsenals. From 
smile design to isolation and bonding and com-
posite artistry, we’ll demonstrate key sequences 
that allow us to deliver esthetic excellence daily.  
 
Dr. Seay:  I want others to know that they can do 
it, too—that with persistence, grit, and passion they 
can accomplish things they never thought possible. 
The journey may not be easy, but even if you aim 
high and miss, you’ll still be further along than if you 
didn’t try at all. And we want everyone to have fun!

 14   2020 • Volume 36 • Issue 2
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Q: Finally, what brief advice can you offer readers 
about the current practice of esthetic dentistry?

A: Dr. Notarantonio: There are no shortcuts to 
excellence. It takes a lot of time and hard 
work. “Natural talent” is overrated, and the 
difference between experts in their field and 
the average person reflects a lifelong effort 
of deliberate practice in a specific domain. In 
dentistry, excellence comes from involvement in 
organizations like the AACD, participation in top-
quality CE, and plenty of practice

 Dr. Seay:  Great dentistry is much harder to do 
than merely good dentistry. You can take all the 
CE you want but you must put it into practice and 
implement what you learn. It is through failures, 
not successes, that you will grow. You need to  
keep trying!

The jCD thanks Dr. Notarantonio and Dr. Seay for 
their time and willingness to share their thoughts 
with our readers. 

The most rewarding part is the people that have 

become a part of our circle––we get to see their 

growth and how they progress on their journey.

 15 Journal of Cosmetic Dentistry 

 Notarantonio/Seay

Editor’s Note: Dr. Notarantonio’s clinical work is 
shown on pages 13 and 15. Dr. Seay’s clinical work 
is shown on page 14.
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ACCREDITATION ESSENTIALS

Cappy Sinclair, DDS, AAACD

Success Through 
Collaboration: Case Type I

Abstract 
AACD Accreditation Case Type I is one of the easiest in concept yet can be the most 
challenging in execution. Not only is this case an ideal demonstration of the necessity of 
prior planning from a smile design perspective, but it also demonstrates how dependent 
the successful execution is on communication with a skilled laboratory partner. Dental 
technicians must translate nuances such as surface texture and translucency to a visual 
form. It is through this collaboration and vision that a successful smile design can be 
achieved and exceed a patient’s expectations.

Key Words: gingival esthetics, lab communication, porcelain veneers, smile design, 
Accreditation Case Type I
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 Sinclair

Since gingival contours 
have a direct impact on 
pink and white esthetics, 
the wax-up is the first step 
in smile rehabilitation.

Introduction
In Accreditation Case Type I, the candidate is required to de-
liver six or more indirect restorations within the maxillary arch, 
creating an ideal smile that harmonizes with the patient’s face 
and existing dentition. It is a challenging task that necessitates 
careful attention to details, including smile design and selec-
tion of restorative material. In particular, close collaboration 
between the clinician and laboratory technician is critical to a  
successful result. 

Case Presentation 

Patient Complaint and History 
The patient presented seeking an overall change in her smile 
(Fig 1). She had previous bonding that was starting to show 
signs of age, and orthodontic positioning of the teeth during 
adolescence had created black triangles due to the coronal 
placement of the contact points. She was getting married in six 
months and wanted a beautiful smile for her wedding photos.

Evaluation, Diagnosis, and Treatment Plan
The patient had received regular general dental care with fill-
ings and cleanings, but she had not had any extensive dental 
work. Her oral hygiene and soft tissue health were excellent. 
Radiographic and oral cancer examinations were within normal 
limits. She had no endodontically treated teeth in the anterior 
region (#19 was endodontically treated) nor any symptoms or 
periapical pathology. 

There was no temporomandibular joint pain, clicking, or 
popping upon examination. The biggest concern during the 
exam was the black triangles that resulted from her previous 
orthodontic treatment. We concluded that changing the posi-
tion of the contacts would enable the creation of a more es-
thetic smile.

The major problems with the patient’s smile included the 
tooth shape discrepancy and black triangles associated with her 
anterior teeth due to prior orthodontic treatment (Figs 2 & 3). 
The orthodontic treatment had also led to white spot lesions, 
and bonding had been placed in various areas to mask them. 
Knowing that we wanted to change the size of her teeth and 
shape of her smile, it was determined that 10 indirect porcelain 
restorations would be fabricated to create harmony and estab-
lish symmetry in the smile. Diagnostic impressions would be 
taken, and a diagnostic wax-up would be performed. The diag-
nostic wax-up would serve as a blueprint of the patient’s desires 
so that we could minimize the amount of enamel that had to 
be removed.1 Our goal was to improve the smile by eliminat-
ing the black triangles with 10 porcelain restorations as well as 
developing the buccal corridor (Fig 4). 

Figure 1: Preoperative full-face view (1:10). 

Figure 2: Right lateral retracted view (1:1) showing black triangles 
that concerned the patient.  

Figure 3: Frontal retracted view (1:1); prior composite bonding 
placed to mask decalcifications.   
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Treatment 
Record-taking: Diagnostic impressions were taken to record 
the positions of the teeth. A diagnostic wax-up was created 
based on the ideal position and shape of the teeth. The wax-up 
was used to create a reduction matrix as well as a lingual matrix 
out of polyvinyl siloxane (PVS) putty (Flexitime, Kulzer; South 
Bend, IN). This putty matrix would be the method by which 
to transfer the new position of the incisal edge and facial con-
tours of the final restorations to the mouth. Before preparing 
the teeth, the reduction guide was placed over the teeth, and 
areas that were touching the matrix were noted.2

Preparation: The teeth were anesthetized (4% Articaine 
with 1:100k epinepherine, Septodont; New Castle DE), and 
a retractor (Optragate, Ivoclar Vivadent; Amherst, NY) was 
placed to provide adequate lip retraction. The teeth were pre-
pared with veneer reduction burs (Axis Dental; Chelmsford, 
MA), taking into account the final reduction desired and at-
tempting to keep the margins equigingival. The final reduction 
provided adequate space for the addition of the porcelain. The 
matrix was used often to ensure that the shape of the diagnos-
tic wax-up would allow for the proper shape of the porcelain. 
There were several areas where a prior Class 3 restoration end-
ed at the margin. To stay conservative and not wrap these res-
torations around to the lingual, the decision was made to re-
place these restorations.3 They were removed using a #2 round 
bur (Axis). The restorations were etched for 20 seconds with 
35% phosphoric acid (Ultra-Etch, Ultradent Products; South 
Jordan, UT) and rinsed, then Scotchbond Universal (3M; St. 
Paul, MN) was scrubbed into the restorations for 20 seconds 
and air-dried and cured for 10 seconds. Nanocomposite (Filtek 
Supreme, 3M) was placed in the prepared area, adapted, and 
cured for 20 seconds. 

Lab communication and impressions: Once the prepara-
tions were completed, the teeth were smoothed with a goat 
hair brush (Jiffy, Ultradent). A natural dentin shade photo was 
taken to communicate with the technician regarding ingot se-
lection. Finally, a periodontal probe was used where the veneer 
preparation design broke interproximally to determine bone 
height to convey where the lab should place the contact point 
relative to the margin to guarantee no black triangles.4

The gingival tissues were retracted with retraction paste 
(3M) for four minutes, then rinsed. A full-arch PVS impres-
sion (Imprint 4, 3M) was taken and allowed to set for four 
minutes. The impression was removed from the mouth, rinsed, 
disinfected, and air-dried, and the margins were verified under 
magnification.

Etching, bleaching, and occlusion: The teeth were spot-
etched with Ultra-Etch for 20 seconds on the facial surfaces, 
and Scotchbond Universal was placed in the etched area using 
a micro brush and then light-cured (Bluephase, Ivoclar Viva-
dent) for 10 seconds. The PVS matrix was filled with a bleach 
shade bis-acryl (Luxatemp, DMG; Englewood, NJ) and placed 
over the prepared teeth for three minutes. The facial surfaces 
of the teeth were cured for 20 seconds, and the excess mate-
rial was removed with an interproximal mosquito bur (Axis). 
Occlusion was verified with articulating paper (TrollFoil, Troll-
Dental; Newtown, CT), making sure all the teeth had centric 
contacts and proper excursive and lateral forces. The patient 
went through phonetic verification with “F” and “V” sounds 
to test the position of the incisal edges. The teeth were pol-
ished using Jiffy cups and points. A follow-up appointment 
was scheduled for 72 hours later to make any modifications 
to the provisionals as well as take photos for communication 
with the technician.

Modifications: At the next visit, there were several changes 
that the patient desired to see in the final restorations (Fig 5). 
These included more surface texture and for the incisal embra-
sures to be a more rounded shape. These modifications were 

Figure 4: Full-smile frontal view (1:2) showing a wide smile with an 
extensive buccal corridor.

Our goal was to improve the 
smile by eliminating the black 
triangles with 10 porcelain 
restorations as well as developing 
the buccal corridor.”

Figure 5: Full-smile frontal view (1:2); provisionals showing very 
square tooth forms. 



 21 Journal of Cosmetic Dentistry 

 Sinclair

made in the provisionals, and the patient approved them. Fi-
nally, she requested that the final restorations be more chro-
matic than the provisionals. Once the patient approved the 
provisionals’ size, shape, and color, a PVS (3M) impression of 
the temporaries was taken along with a facebow (Whip Mix; 
Louisville, KY), and the AACD series of photos were taken for 
communication with the technician. The patient was asked to 
return for try-in and delivery of the final restorations.

Try-in and delivery: The teeth were anesthetized (4% Ar-
ticaine with 1:100,000 epinepherine), and an Optragate was 
placed to provide adequate lip retraction. The temporary resto-
rations were sectioned using a bur and removed with a crown 
spreader (Brasseler; Savannah, GA). The spot-bonded areas 
were roughened to remove any residual bonding material that 
could prevent the restorations from seating. The veneers were 
then tried in two at a time from #8 and #9 to #5 and #12, to 
check for marginal fit. 

Once the marginal accuracy was verified, the teeth were 
tried in with two different try-in pastes (translucent and +1, 
Variolink II, Ivoclar Vivadent) to increase value. The patient 
was given a hand mirror, and she approved the restorations’ 
size and shape. She preferred the teeth with the higher value 
try-in paste. The restorations were removed, and the try-in 
pasted was rinsed off. Cleaning paste (Ivoclean, Ivoclar Viva-
dent) was placed on the previously etched surfaces of the res-
torations for 20 seconds to remove any phosphates from saliva 
contamination. The surfaces were rinsed and then coated with 
Monobond (Ivoclar Vivadent) and allowed to sit for 60 sec-
onds before being air-dried. The teeth were rinsed with wa-
ter to remove any residual try-in paste. The teeth were etched 
with Ultra-Etch for 20 seconds, then rinsed. With the surface 
of the teeth still moist, Adhese Universal (Ivoclar Vivadent) 
was scrubbed onto the surface for 20 seconds using the built-
in micro brush. The teeth were air-dried to remove any pooled 

Figure 6: Postoperative retracted right lateral view (1:1) showing that 
tissue fill-in still needed to occur.

Figure 7: Postoperative retracted frontal view (1:1); healing of the 
tissue after 72 hours still showed black triangles.

A successful case begins with 
having a vision, and this vision 
begins by identifying the 
challenges and risk factors that 
must be overcome.

bonding material. The restorations were filled with luting 
composite (+1, Variolink II) and placed from #8 and #9 to #5 
and #12. Any excess cement was removed with a 2 × 2 cot-
ton gauze on the facial and lingual surfaces and with a micro 
brush interproximally. A glycerin paste (Liquid Strip, Ivoclar 
Vivadent) was then applied to the margins of the restorations, 
and the veneers were cured for 20 seconds. Excess material was 
removed using fine diamonds and interproximal saws (Axis). 
The margins were polished with Jiffy polishing cups and points 
and finishing strips (GC America; Alsip, IL). The interproximal 
contacts were verified, making sure that all excess cement was 
removed, and that floss could pass between the restorations 
with a secure contact. Radiographs were taken to ensure all ex-
cess cement was removed. The occlusion was verified, ensuring 
that all the teeth had centric contacts and proper excursive and 
lateral forces. This was verified using articulating paper (Troll-
Foil) and a computerized bite force sensor (T-Scan Evolution, 
Tekscan; Boston, MA).
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Final follow-up: The patient returned 72 hours later to 
check the occlusion as well as tissue healing. The papillae had 
returned to better positions, but black triangles remained (Figs 
6 & 7). However, since the contact positions were placed 4 mm 
from the crest of the bone interproximally, we believed that 
the tissue would mature into the proper position in just a few 
weeks.5 This is evident from the final photos taken six weeks 
after delivery (Figs 8 & 9). Ultimately, the patient had a much-
improved smile overall, with the expanded buccal corridor and 
the natural transitions in shade (Figs 10 & 11).

Summary
A successful case begins with having a vision, and this vision 
begins by identifying the challenges and risk factors that must 
be overcome. By utilizing a diagnostic work-up in either a digi-
tal or traditional wax format, a plan can be both developed and 
executed. Working with a skilled dental technician who under-
stands the language of esthetics and smile design is a must in 
these cases.
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Examiners’ Commentary

Case Type I:  Achieving an  
Ideal Smile Design

Brian J. Gilbert, DDS, AAACD

Creating a naturally 
ideal smile design 
that fits the patient’s 
face is a complex task 
that requires detailed 
communication and 
cooperation between 
the clinician and the 
laboratory technician.

Numerous factors play a role in the creation of an 
ideal smile design when utilizing six or more 

restorations. Preparation design, choice of restorative 
material, and, most importantly, detailed communication 
with the laboratory technician can produce restorations 
that result in a natural-looking smile. 

When employing indirect restorations to enhance a 
patient’s smile, close communication between the dentist 
and the laboratory technician regarding the restorations 
as well as the patient’s existing teeth is one of the keys 
to success.1 The clinician also must convey various 
other tooth characteristics, including ideal incisal edge 
placement, overall teeth shape, line angles, and desired 
interproximal embrasures. In many cases, the use of 
diagnostic wax-ups and putty matrices can aid in this 
communication.2

According to the AACD’s Guide to Accreditation Criteria, 
the ultimate test of Case Type I is whether the candidate 
can utilize six or more maxillary indirect restorations to 
create an ideal smile design, taking into consideration 
both pink (gingiva) and white (tooth) esthetics.3 Case 
selection also plays a major role in the success of Case 
Type I. Although aspects of single-tooth dental anatomy 
are important, the main criteria focus on characteristics 
of the contralateral and adjacent teeth and the smile as 
a whole. From the examiners’ perspective, Dr. Sinclair 
rose to the challenge. Creating a naturally ideal smile 
design that fits the patient’s face (Fig 1) is a complex task 
that requires detailed communication and cooperation 
between the clinician and the laboratory technician. Dr. 
Sinclair demonstrated that achieving excellent results did 
not occur by chance.
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No case is perfect, however, and the examiners observed 
the following flaws:
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This case is a good example of what constitutes success 
in the Accreditation process: carefully choosing the best 
patient for the case type, taking the time and necessary steps 
to utilize proper clinical technique, and communicating 
effectively with the laboratory technician to obtain a 
naturally ideal smile design. Dr. Sinclair clearly achieved a 
very positive outcome for his patient.

Figure 1: Postoperative frontal view (1:10); the overall smile design 
was ideally natural. 

Figure 2: Postoperative retracted frontal view (1:2); contralateral 
disharmony of #6, #7, #10, and #11.

• Criterion #87: Are contralateral teeth in harmony 

in terms of size, shape, and position? The examiners 

expressed a concern regarding contralateral 

disharmony of #6, #7, #10, and #11 (Fig 2).

Although aspects of single-tooth 
dental anatomy are important, the 
main criteria focus on characteristics 
of the contralateral and adjacent teeth  
and the smile as a whole.



  
Standardization for  
Dental Photography

Irfan Ahmad, BDS

Abstract
Photography has become an essential tool in dentistry. 
Photo documentation is powerful for clinical 
communication and self-development. It is useful in 
every clinical step of a case and for patient records. 
The learning curve regarding equipment and how to 
standardize the protocol into a simple procedure can 
be challenging. The first part of this two-part article 
discusses the rationale for standardization and its 
benefits. Emphasis is placed on both clinical and 
nonclinical images as being equally important for 
fulfilling different intended purposes. 

Key Words: dental photo documentation, protocols 
for photo standardization, standardizable factors, 
nonstandardizable factors
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Today, dental 
photography is no 

longer an option, but 
rather an essential tool 
for practicing dentistry 

at every level.
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Introduction 
Technological advances in digital photography 
have allowed even the novice to take photographs 
of exquisite beauty, with colors so vivid and nu-
ances so tantalizing as to be comparable to great 
works of art. What was once reserved for the few, is 
now possible for the many.

Today, dental photography is no longer an op-
tion, but rather an essential tool for practicing den-
tistry at every level. Furthermore, no matter how 
meticulously one documents clinical notes of an 
examination, a photograph will communicate the 
clinical scenario in just a few seconds. Therefore, 
it is surprising that this subject is not part of the 
undergraduate dental curriculum. In addition to 
offering indisputable visual documentation, pho-
tographs are probably the most powerful learning 
method for clinical dentistry and self-develop-
ment. A series of images allow assessment, diag-
nosis, planning, delivery of treatment, and follow-
up that no other medium can offer. Furthermore, 
photography is a vital communication tool among 
patients, colleagues, specialists, and technicians for 
discussing multidisciplinary and complex thera-
pies. Preoperative, procedural, and postoperative  
images provide an invaluable record if a particular 
therapy fails to deliver the desired results or meet a 
patient’s expectations.

However, many clinicians are hesitant to incor-
porate photography into their daily practice due 
to uncertainty about the choice of equipment, a 
steep learning curve, and initial capital expendi-
ture. These notions are fueled by the plethora of 
dental literature on the subject, some scientifically 
based, some anecdotal, while others just compli-
cate what is basically a simple process. The goal of 
this article is to demystify many of these errone-
ous beliefs by proposing protocols for standardiz-
ing photographs that are invaluable for intra- and 
interpatient comparison. Once the essentials are 
mastered, a little experimentation will allow the 
operator to develop his or her own style and prog-
ress to the next level by modifying techniques for 
specific disciplines.

The two articles in this series propose principles 
for standardization in dental photography. Part I 
discusses the rationale for standardization, why 
it is necessary, and how it benefits the delivery of 
dental care, as well as the factors that can be stan-
dardized and those that cannot. The equal impor-
tance of clinical and nonclinical images (for differ-
ent intended purposes) is discussed. 

Every Picture Tells a Story
Photography is a synesthetic experience,1 similar to the esthetic appre-
ciation of beauty (Fig 1). As with other art forms, a photograph’s raison 
d’être is to convey a message and elicit a psychological response.

All images are representations of objects or subjects photographed in 
a particular light at a given moment in time. If the light is changed, the 
object or subject appears different, conveying a different message. Dental 
photography is no exception. 

Knowing the intended purpose of a photograph, whether conveying 
clinical information or evoking an emotional response, is essential for de-
termining the type of imagery required. Images for communicating with 
colleagues convey a different message than those for eliciting reactions 
from patients. The latter are subliminal sales pitches, critical for success-
ful advertising.2 However, such photographs are not useful in conveying 
clinical reality to arrive at a diagnosis or subsequent treatment planning. 
For this, unbiased images are necessary.3 Standardized imagery is ideal for 
consistency and comparison.

Both the dental literature and the internet are replete with imagery that 
crosses the clinical/artistic line. However, there is room for both styles 
(Figs 2 & 3). Producing artistic photographs depends on the creativity of 
the photographer rather than on the type of camera or other photograph-
ic equipment. This aspect of photography is difficult (or even impossible) 
to teach; artistic skill develops with passion and time. This article address-
es techniques to produce predictable and repeatable clinical results.

What Determines Standardization? 
Dental photography is basically visual dental documentation; its value 
lies in comparison for critique of cases, and historical cohort studies for 
monitoring as well as research.4-6

COVER FEATURE

Figure 1: Photography is a synesthetic experience.



 29 Journal of Cosmetic Dentistry 

To realize these objectives, it is necessary to have some form 
of standardization to establish guidelines for consistency, com-
parison, and communication.7,8 This standardization must be-
gin when an image is composed and captured and end when it 
is processed/displayed via editing with computer software and 
reproduced with the chosen media (monitor, projector, print). 
There are three aspects to be standardized: human factors, tech-
nical factors, and the image’s intended use.

Human Factors 
The human factors are the patient, assistant, and the operator, 
usually the clinician, who takes the photographs while the as-
sistant ensures patient comfort and helps with positioning the 
dental and photographic equipment. Operator factors include 
sufficient knowledge, training and experience in dental pho-
tography, and the ability to adapt to patients’ idiosyncrasies to 
avoid jeopardizing the photographic session. Patient factors in-
clude his or her physical and emotional condition, and whether 
they are able to fully cooperate with the photographic proce-
dures. This could mean controlling excessive salivary flow or 
taming involuntary gagging reflexes. In addition, it is necessary 
to pay attention to any local soft and hard tissue anatomical 
variations that may hinder posture in the horizontal, vertical, 
and sagittal planes. Another issue is obtaining an unimpeded 
retraction of the extraoral soft tissues for a clear field of view 
(FOV) of the oral cavity.

Technical Factors 
The basic technical requirements of an image are that it be 
sharp, in focus, correctly composed with the proper color bal-
ance and exposure, and accurately record the subject. This re-
quires an understanding of fundamental photography concepts 
and ability to configure the camera and ancillary equipment 
settings to produce repeatable and predictable results. Technical 
aspects include variables such as the dental armamentarium, 
camera sensor size, the lens focal length and axis or angle of 
view (vertical and horizontal composition), equipment set-
tings, illumination (quality and quantity), background, and 
scaling or magnification.

Intended Use 
The intended use may be clinical documentation, marketing, or 
educational. Clinical documentation also depends on the par-
ticular specialty. A portfolio of stock views is adequate for basic 
documentation, but additional images are required depending 
on the specialty, or a specific treatment modality. For example, 
a standard set of extra- and intraoral images is sufficient for cra-
nio-maxillo-facial surgery5 but inadequate for a ceramist who 
is fabricating a single-unit crown to match an adjacent natural 
tooth. Marketing images promote a given treatment and omit 
graphic depictions of surgical procedures. Recording treatment 
sequences and outcomes for educational purposes (e.g., lectur-
ing and publishing) is also aimed at a target audience; these im-

Figure 2:  Image with high marketing value but low  
clinical value.

Figure 3: Image with high clinical value but low marketing value.
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ages are different from straightforward clinical documentation, 
and incorporate aspirational aspects to enhance the teaching 
and learning process.

Achieving Standardization 
Certain aspects of dental photography can be standardized. 
These include predefined positions of the patient, photograph-
ic equipment, and operator; and configuring photographic and 
ancillary equipment to specific settings. However, some fac-
tors, predominantly hardware-related, cannot be standardized. 
These include equipment unique to a particular manufacturer 
that is not interchangeable or compatible with other brands. 
There are innumerable competitors with proprietary “closed” 
systems; this offers great consumer choice but at the expense 
of forgoing generic open systems. Therefore, the factors that are 
standardizable will produce comparable and consistent images 
for intra- and interpatient documentation, but are limited to an 
individual dental practice or institution with specific brands of 
photographic equipment.

Standardizable Factors 
Standardizable factors relate to photography equipment set-
tings, patient positioning,9 dental armamentarium, and the op-
erator. Ideally, a set of dental photographic protocols should 

be established and followed for achieving direct comparisons, 
even if the photographs are taken by different operators.

The technical elements for standardization are the equip-
ment settings for consistent exposure,10 depth of field (DOF), 
composition, framing, orientation, color rendition, file for-
mats, elimination of extraneous artefacts, and the requisite 
number of images for a given portfolio. The correct exposure 
can be achieved by either using flash through-the-lens (TTL) 
metering or taking a few test images for identical setups. Anoth-
er essential factor is precise color rendering, without unwanted 
color casts, for distinguishing healthy and diseased tissues. This 
is accomplished by having the correct white balance (WB) (Fig 
4), periodically adjusting computer displays with calibration 
devices, and maintaining the same International Color Con-
sortium (ICC) color profile for all images. Although resolution 
cannot be standardized due to unique hardware specifications, 
this is not an overwhelming concern since most contemporary 
cameras can deliver adequate resolution for the majority of 
dental applications. Nevertheless, a dental image should have 
sufficient detail for discerning salient features of hard and soft 
tissues. However, different specialties, or images for special ap-
plications, may require specific visual information that necessi-
tates a higher degree of resolution. Finally, images in a standard 
portfolio should convey the following features with clarity and 
clinical fidelity11 (Figs 5-7):

Figure 4: Image showing different color rendering by altering the camera’s WB setting (AWB 
= automatic white balance). The ideal WB for dental photography is photographic daylight at 
5500K.

10000 k2500 k 3200 k
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• Distinction between healthy and diseased tissue, especially 
to detect pathological changes.

• Attached gingivae, showing degree of stippling for 
assessing periodontal biotypes (thick, thin) and bioforms 
(scalloped, flat).

• Transition between keratinized and nonkeratinized oral 
mucosa for assessing width of keratinized tissue (attached 
gingivae, free gingival margin, gingival groves, clefts, 
scarring).

• Shade transition in teeth traversing from cervical to body 
to incisal edges.

• Enamel characterizations, lobes, mottling, stains, chips, 
texture, hypoplasia, cracks, fractures, and perikymata.

• Incisal, interproximal translucency, and mamelons.
• Attrition, abrasion, erosion, and abfraction lesions.
• Hypocalcification, fluorosis, and tetracycline staining.
• Cervical dentin exposure, extrinsic, intrinsic, and 

internalized pigmentation.
• Defective restorative margins.
• Secondary caries, restorative material wear, chips, and 

discoloration.
Scaling or magnification is another aspect crucial to ensuring 

consistency.12 The usual magnification for dental photographs 
(1:1 or 1:2 for intraoral views, 1:5 for dentofacial compositions, 
and 1:8 to 1:15 for full-face or portrait images) is based on 35-mm 
film photography. All analog 35-mm cameras use the same cel-
luloid film comprising identical 35-mm × 24-mm frames. Hence, 
for a given focal length lens, the magnification factor is always 
the same for these cameras, regardless of the brand. However, 
this is not the case with digital photography, since the film is re-
placed by sensors that have different physical dimensions (Fig 
8). Therefore, the magnification factor of a lens is applicable 
only for cameras that have a full-frame sensor corresponding to 
the size of a 35-mm film frame (Fig 9). If the sensor is smaller 
(as is usual) or larger than conventional 35-mm film, a crop 
factor is applied, which varies according to the sensor’s size. To 
overcome the issue of different sensor sizes and to ensure a con-

sistent magnification, the focusing distance on the lens barrel 
can be preset for a particular view (e.g., intraoral, dentofacial, 
or portrait compositions).

In addition to the technical issues of scaling, the physical 
size of facial features and intraoral anatomy varies enormously 
among individuals. If the maxillary and mandibular arches are 
large or small, a preset magnification may crop vital features, or 
include extraneous objects such as cheek retractors, respectively. 
Another approach for ensuring a consistent FOV with both ex-
traoral and intraoral images is the use of anatomical landmarks. 
For clinical portraiture, instead of using a predefined magnifi-
cation, the background area surrounding the hairline and the 
auricles can be predefined with the lower margin bounded by 
the sternoclavicular joint. For dentofacial views, the landmarks 
could be the tip of the chin (menton) to the middle of the 
nose (rhinion) (Fig 10). For intraoral images, the mucogingival 
junction, retracted sulci, number of posterior teeth, and buccal 
corridor are helpful anatomical reference points for ensuring 
reproducible and consistent compositions, irrespective of the 
magnification scale. To convey scale within an image it is use-
ful to include markers such as periodontal probes or rulers for 
indicating dimensions of teeth, restorations, soft tissue land-
marks, or pathological lesions (Fig 11). The major factors that 
can be standardized are summarized in Table 1.

Figures 5-7: Clinical images showing clearly recorded features that have diagnostic value.

…photographs are  
probably the most 

powerful learning method 
for clinical dentistry and 

self-development.

1000 k
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Figure 10:  Facial anatomical landmarks are useful 
guides for framing a particular view.

Figure 11: Markers such as periodontal probes are 
an ideal way to depict scale within an image.

Lens image circle matching a full frame sensor

Full frame sensor (1.0x)

Lens image circle matching a full frame sensor

Medium format

Full frame (1.0x)

APS-H (1.26x)

APS-C (1.6x)
Micro-4/3 (2x)
1" (2.7x)
1:2/3" (3.93x)
1:7" (4.6x)
1:2.5" (6x)
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Figure 9: A full-frame sensor has the same magnification factor as the 
focal length of the lens (crop factor 1.0×).

Figure 8: Comparison of digital camera sensor sizes with the 
corresponding crop factor in parentheses.
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WHAT WHY HOW

Positioning
(patient, operator, assistant, 
equipment)

To expedite photographic session, 
repeatable images for diagnosis, 
treatment planning, sequencing 
outcome, and intra- and interpatient 
comparisons. 

Patient position: seated upright, partially reclined or supine 
(depending on the type of image required). Mount camera on 
tripod, mark floor for positions of camera, lights, photographer, 
and assistant.

Image orientation For same perspective. Landscape orientation.

Spatial orientation For same angle of view in vertical, 
horizontal, and sagittal planes.

Use orientation guides such as the horizon, Frankfort plane, 
Camper’s line, interpupillary line, facial midline (Fig 12), camera 
viewing screen grids, spirit level.

Composition (FOV) For consistent views. Magnification factor, preset focusing distance on lens, intraoral, and 
extraoral anatomical landmarks.

Framing To crop irrelevant parts of image so as to 
concentrate on points of interest.

Capture image with larger framing for subsequent cropping in 
imaging software.

Exposure For faithfully reproducing subjects with 
a given lighting setup.

For intraoral images: manipulating intensity and distance of flashes. 
For extraoral images: manipulating shutter speed, f-stop, ISO, 
histogram, and illumination (intensity and distance).

Color rendition For true color reproduction. Setting the WB; identical ICC profiles.

Sharpness For discerning details. Fast shutter speeds, flash illumination, ideal hyperfocal distance, 
sufficient DOF.

Extraneous objects For avoiding visual distractions. Judicious placement of saliva ejector, cotton wool rolls, edges of 
mirrors, cheek retractors and contrasters. Remove saliva, blood, 
biofilm, extrinsic stains, food debris. Prevent scratches, droplets, 
fogging (condensation) on mirrors.

Number of images in portfolio For interpatient comparison, and 
comparing pre- and postoperative 
treatment outcomes.

Predefining the number of images according to the dental discipline 
or specific application.

Post-capture processing To provide consistent criteria for 
comparisons.

Use same photo-editing software for exposure correction, 
orientation, cropping extraneous artefacts or parts of image.

Metadata For recall and archival. Date, patient details, camera, and software settings.

Image data format (file format) To enable different formats for different 
needs.

Small JPEG files for internet communication, large TIFF files for 
publishing and archiving.

Table 1. Standardizable Factors for Dental Photography

Figure 12: The facial reference points are useful guides for 
orienting the head in the horizontal and vertical planes. 

Images for communicating 
with colleagues convey 
a different message 
than those for eliciting 
reactions from patients.
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Nonstandardizable Factors 
Although not an exhaustive list, the standardizable factors out-
lined above are sufficient to allow comparisons for the majority 
of intra- and interpatient photographic documentation. How-
ever, there are several factors, mainly hardware-related, that are 
impossible to standardize. Resolution, color space, bit depth, 
absolute color rendition, quality and quantity of illumination 
are all device-specific, with little standardization between dif-
ferent brands. It is worth noting that although the relative color 
rendition for a given computer display can be standardized us-
ing color calibration devices and ICC profiles, absolute color 
rendition between different monitors presents a challenge. Im-
ages today are disseminated rapidly through the internet and 
viewed on innumerable mobile devices such as smartphones, 
tablets, or smart televisions. The color space for all these dis-
plays is unique, and therefore an image will have a different 
color rendition, which is virtually impossible to standardize. 
A simple method for circumventing different color rendition 
on display devices is to include a reference picture taken with 
a neutral-density gray card when transmitting a particular port-
folio. The reference image can then be used by the recipient to 
calibrate all images within a portfolio to ensure correct color 
rendition.

In addition, post-capture image processing by in-camera 
processors and various imaging software yields disparate results 
depending on their unique algorithms.13 Lastly, human fallibil-
ity also plays a part in standardizing (i.e., patient and opera-

tor factors). Children, the elderly, and patients with limited 
mouth opening or debilitating illness may be unable to tol-
erate, or fully participate in, a lengthy photographic session. 
This includes maintaining a particular position or tolerating 
cheek retractors and other intraoral dental armamentarium 
for correct image framing and composition.

The last aspect of standardization is integrity.14 Current 
photo-editing software allows even a computer novice to trans-
form the proverbial “girl next door” into a Mona Lisa. While 
tampering of this nature is enjoyable and harmless in hobby-
ist photography, deliberately manipulating clinical documen-
tation (e.g., concealing preoperative pathology or enhancing 
postoperative treatment results by camouflaging defects) is 
unethical at best.15 In addition, altering images for publishing 
or lecturing for personal advancement is obviously deceitful. 
Photographs are essentially visual dental documentation, no 
different than dental records or radiographs. Therefore, strict 
adherence to medical ethics is paramount.

Summary 
The first part of this two-part article has defined standardiza-
tion and its rationale for dental photography. The importance 
of standardization for comparison, as well as for monitoring 
and evaluating treatment outcomes, was highlighted. Part II 
will present two portfolios—the essential dental portfolio 
and the essential portrait portfolio—for photo documenta-
tion with detailed guidelines for achieving these standardized 
intraoral and extraoral images in clinical practice. These two 
portfolios are appropriate for most dental disciplines and are 
an ideal starting point for communication with patients as 
well as colleagues.

Editor’s Note: This article is adapted from the author’s book 
Essentials of Dental Photography (Wiley; Oxford, UK, 2019). 

Key Takeaways  
 

• No matter how meticulous the written or oral 
clinical notes of an examination, a photograph will 
communicate the clinical scenario in just a few 
seconds.

• The intended purpose of a photograph is critical for 
determining the type of imagery required.

• Standardized images are essential for comparison, 
communication with patients and colleagues, and for 
enhancing the delivery of dental care.

Once the essentials 
are mastered, a little 
experimentation will allow 
the operator to develop 
his or her own style and 
progress to the next level 
by modifying techniques 
for specific disciplines.
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Abstract
Patients with unesthetic restorations involving the central incisors present 
a great challenge and should be carefully evaluated. An esthetic wax-up and 
mock-up are essential in these cases to facilitate communication among the 
dentist, patient, and laboratory technician. Modern tools such as high-quality 
photography and digital scanning can supplement this communication and 
enable the duplication of the esthetic plan as outlined by the wax-up. This case 
report describes the replacement of unesthetic central incisor crowns as well as 
the tools used to achieve a predictable and satisfactory result.

Key Words: esthetic technique, smile design, porcelain anterior esthetics, 
diagnostic wax-up and mock-up 

Key Treatment Tools to 
Achieve Ideal Esthetic 
Results for Maxillary 
Central Incisor Crowns 

A Case Report
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In an esthetic makeover, the central incisors are the 
first teeth designed and restored, as their size and 

form act as a guide for the remaining teeth.”
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angles, and the face of the tooth is the only area that reflects 
light. Therefore, the size of the face of the tooth determines the 
perceived size of the facial surface. Improper position or con-
tour of the transitional line angles will result in a tooth or res-
toration that appears wider or narrower. Teeth that are identical 
in size may appear dissimilar if the line angles are not mirror 
images because light is being reflected from a smaller or larger 
surface.4 Thus, placement of line angles in esthetic dentistry is 
of key importance and can be used as a powerful tool in situa-
tions when increased width of teeth creates a less than optimal 
result by placing the line angles toward the midline or vice ver-
sa. Other techniques that can change the apparent teeth widths 
involve repositioning the labial height of contour, changing the 
rounding of the point angles (and therefore the incisal embra-
sure size), changing the width and depth of the developmental 
depressions, and creating horizontal or vertical grooves.3

Esthetic Wax-Ups and Mock-Ups 
An esthetic wax-up is a diagnostic procedure in which planned 
restorations are developed in wax on a diagnostic cast to deter-
mine optimal clinical and laboratory procedures necessary to 
achieve the desired esthetics and function.5 The result of this 
process is a three-dimensional model of teeth built in wax that 
represents the desired contours of the teeth to be restored.6 The 
esthetic wax-up enables the achievement of predictable results 
and patient satisfaction. As the planned treatment can be vi-
sualized, changes can be made easily in wax and patients are 
able to see the proposed form of the restorations and express 
their opinions. The wax-up can also be used to create an indi-
rect mock-up (also known as a secondary diagnostic mock-up) for 
more accurate visualization and fine-tuning of the final restora-
tions as well as for laboratory communication. The introduc-
tion of digital technology has made it possible to digitally scan 
prefabricated diagnostic wax-ups and create final restorations 
that essentially duplicate the wax-up’s form, which has already 
been deemed satisfactory by the dentist and patient. Intraoral 
mock-ups are indispensable in complex cases and provide the 
added advantage of visualizing and realizing the treatment out-
come in the patient’s mouth before final restorations are fab-
ricated and/or irreversible procedures are performed. A direct 
mock-up can be fabricated with resin composite or autopoly-
merizing acrylic resin intraorally and is usually employed for 
teeth requiring simple restorative treatment. Indirect mock-ups 
are used when more extensive tooth coverage is planned; in 
these cases, provisional restorations serve as indirect mock-ups 
and thus provide an excellent tool for evaluating the patient’s 
esthetic needs. Some patients demand a high level of restorative 
dentistry to achieve esthetics and function. Elective restorative 
dentistry should not be undertaken without a clear understand-
ing of the patient’s expectations and the limitations of restor-
ative therapy. The utilization of mounted diagnostic casts and 
esthetic wax-ups and mock-ups is well documented and ensures 
a predictable end result, and patients are more likely to accept 
treatment after their use.7 

Introduction 
When planning a new smile, the factors that can be mostly 
controlled by the dentist are the anterior teeth, including their 
form, size, and shade; this is referred to as dental esthetics or 
micro esthetics. Other factors such as facial form and balance, 
gingival esthetics, lips, and symmetry are not entirely under the 
control of the dentist, but they do affect esthetic choices regard-
ing the teeth and may have a dramatic effect on the final out-
come. These interrelationships are referred to as macro esthetics. 

Several factors are considered when establishing teeth di-
mensions (incisocervical length, mesiodistal width, and labio-
lingual depth), including phonetics, occlusion, the amount of 
tooth display as guided by the lips and the smile arc, the general 
average teeth measurements, and the ratio between the length 
and width of each individual tooth as well as the relation be-
tween the lengths and widths of teeth to each other.1,2 The max-
illary central incisors are the focal point of an esthetic smile 
and create the central dominance. Therefore, discrepancies in 
the central incisors are the most noticeable and negatively af-
fect esthetics more than the rest of the anterior teeth. Maxil-
lary central incisors are the widest of all anterior teeth with the 
smallest maxillary mesioincisal embrasure. Additionally, they 
can indicate an individual’s age through the incisal edge mor-
phology: children with newly erupted centrals will have mam-
elons; younger adults’ incisal edges are straight, nicely rounded, 
and relatively thin with no mamelons; and older individuals 
will exhibit wear resulting in flatter, thicker edges. In an esthetic 
makeover, the central incisors are the first teeth designed and 
restored, as their size and form act as a guide for the remaining 
teeth. The average length of the maxillary central incisor is 10 
to 11 mm, and the width is 75 to 80% of its height. An altera-
tion in this ratio may result in the central incisors appearing too 
wide or too long, which is very esthetically displeasing.2,3

Another important concept when it comes to tooth appear-
ance and size is the “face of the tooth” (i.e., the area on the 
facial surface that is bounded by the line angles as viewed from 
the facial aspect). Shadows are created as light strikes the line 

The diagnostic/esthetic wax-
up was essential given the 
patient’s history of having three 
sets of crowns fabricated in 
the past, all of which he found 
unsatisfactory.”
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Figure 1: Preoperative smile.

Modern Materials and Tools in Esthetic 
Dentistry 

There are a number of materials and tools today that enable 
the attainment of ideal esthetic results. These modern materi-
als and tools allow structural tooth damage to be almost “re-
versible,” as dentists can restore a patient’s smile to a perfectly 
natural appearance, making it nearly impossible to detect the 
restorative material. Among the materials with the greatest im-
pact in esthetic dentistry are lithium disilicates. Lithium disili-
cate crystal ceramics offer outstanding esthetics, high strength, 
and the ability to be cemented or adhesively bonded. Because 
of the fairly low refractive index of lithium disilicate crystals, 
this material can be very translucent.8 Machinable lithium dis-
ilicate ceramic blocks became commercially available in 2006 
(IPS e.max CAD, Ivoclar Vivadent; Amherst, NY) with a partial-
ly crystallized blue-violet color. The partially crystallized state 
allows the block to be milled more easily and more rapidly dur-
ing the computer-aided design/computer-aided manufacturing 
(CAD/CAM) process without excessive diamond bur wear or 
damage to the ceramic crystal.9 Lithium disilicates offer shade 
variability and are available in different translucencies; in addi-
tion, the material allows extrinsic staining, glazing, and charac-
terization, which further enhances the esthetic outcome.10

Modern digital dentistry tools can provide several possibili-
ties in terms of esthetic rehabilitation. These tools include high-
quality digital photography, which can be used for smile analy-
sis, laboratory communication, and virtual smile design; and 
digital scanning, which enables the creation of a virtual cast and 
subsequent CAD/CAM restoration creation process that can be 
done chairside or in the laboratory.11

Thorough studies have been performed in the esthetic zone 
to determine the different factors that contribute to esthetics 
as well as different treatment tools and materials that can help 
achieve satisfactory results.3,6 This article presents a case report 
of a patient who presented with unesthetic maxillary central 
incisor crowns—which had been replaced three times in the 
past—and the key treatment-planning tools that were used to 
achieve an optimal esthetic result and patient satisfaction.

Case Report 

Patient Complaint and History 
A 44-year-old male presented to the University of Kentucky 
College of Dentistry’s faculty practice clinic unhappy with the 
appearance of his smile (Figs 1 & 2). The patient’s main con-
cern was the crowns on teeth #8 and #9, which he described as 
“too long” and “odd-looking.” Clinical examination revealed 
porcelain-fused-to-metal (PFM) crowns with satisfactory proxi-
mal contacts, occlusion, margins, and shade. The patient had 
good oral hygiene and was considered at low risk for caries, 
with a healthy periodontium. The crowns had been fabricated 
13 years earlier by the patient’s previous dentist; they were the 
third set of crowns on these teeth, none of which he had found 

esthetically pleasing. Periapical radiographs revealed that the 
teeth had not received root canal treatment, and there was no 
notable periapical pathology. The patient recalled the original 
reason for receiving the crowns was the fracture of the teeth 
due to childhood trauma; he was unable to provide older pho-
tographs of his previous crowns or his original teeth. A discus-
sion was initiated with the patient regarding additional details 
that he found unpleasant about his crowns, and he could not 
pinpoint a specific reason of why they seemed “odd-looking”; 
however, when asked if they seemed bulky and too wide, he 
agreed.

Diagnostics Casts and Analyses 
Diagnostic casts were made using irreversible hydrocolloid im-
pression material (Jeltrate Alginate, Dentsply Sirona; Milford, 
DE) and poured with Type 3 dental stone (Buff Stone, Whip 
Mix; Louisville, KY). An arbitrary hinge axis facebow transfer 
and maxillomandibular relationship were obtained and used 
to articulate the diagnostic casts in a semi-adjustable arcon ar-
ticulator (4641Q, Whip Mix). A photo analysis and cast analysis 
were completed, and faults in the appearance of the central in-
cisor crowns were identified as follows: 

Figure 2: Preoperative bite.
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• The line angles were placed too far distally, making the 
central incisors appear too wide in relation to the remain-
ing anterior teeth.

• The point angles were too square in comparison with the 
remaining anterior teeth, which were more rounded. 

• The incisal edges were inclined mesially, making the 
crowns appear longer. 

• Both of the central incisors were too proclined labially, 
with #9 being further proclined (Figs 3-5). 

• The two central incisors were unequal in length due to the 
uneven position of the gingival margin, measuring 11.5 mm 
for #8 and 10 mm for #9. 

• The crowns were too opaque and lacked translucency and 
natural characterization.

Fabrication of the Esthetic Wax-Up 
When the central incisors on the diagnostic cast were trimmed 
with acrylic burs, the amount of reduction was notably greater 
on tooth #9, as it was further proclined labially. An esthetic 

wax-up was fabricated with diagnostic opaque white wax (Hi-
Tech Wax; Ontario, CA) (Figs 6 & 7) following recent guide-
lines.3,4 The line angles were relocated closer to the midline, and 
the point angles were created relatively round (Fig 8). These 
changes were made to reduce the size of the face of the tooth, 
achieve harmony with the remaining anterior dentition, and 
create a symmetrical smile. Narrow developmental depressions 
were created to enhance the desired narrower appearance of the 
teeth. The lengths of the central incisors were matched to the 
canines, achieving a convex smile arc (Fig 9).

Treatment Plan 
The esthetic wax-up was presented to the patient with a thor-
ough explanation of the changes that were made, and he was 
generally pleased with the new design. A discussion was initiat-
ed regarding the different lengths of the central incisors caused 
by the uneven gingival margin position. Due to his low smile 
line, he was not interested in corrective periodontal surgeries. 
According to the fabricated wax-up, the final desired lengths of 

Figure 3: The distance between line angles and canine 
labial ridges (red lines) control the perceived appearance 
of teeth. The central incisors’ line angles are placed 
too far distally, making the teeth appear too wide and 
lacking harmony with the remaining anterior teeth. The 
central incisors’ point angles are too square compared 
with the more rounded point angles on the remaining 
anterior teeth. Black arrows indicate the width of teeth 
and mesially inclined central incisal edges.

Figure 4: Diagnostic cast: Lateral 
view showing excessively 
proclined central incisor PFM 
crowns (#9 is more proclined).

Figure 5: Diagnostic cast: Occlusal view 
showing excessively proclined central incisor 
PFM crown (#9 is more proclined).

Figure 6: Esthetic wax-up: facial view. Figure 7: Esthetic wax-up: proximal view.
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the planned crowns were determined to be 10.5 mm for #8 and 
9 mm for #9. The treatment procedure was explained to the 
patient in detail, including the possibility to make more ad-
justments during the procedure—specifically when provisional 
restorations were fabricated and during try-in—to ensure his 
satisfaction. 

Treatment 
Tooth preparation and fabrication of provisional restora-
tions/indirect mock-ups: Based on the shade of the adjacent 
lateral incisors under daylight conditions, the desired shade of 
the new crowns was determined to be 2M1 (VITA Toothguide 
3D-MASTER, Vita North America; Yorba Linda, CA). The pa-
tient was anesthetized, and the permanent crowns were re-
moved one at a time by creating a slot labiolingually through 
each crown, and cutting them carefully using a coarse diamond 
bur (847-016C, Henry Schein; Melville, NY) in an electric hand-
piece under water coolant until tooth structure was reached and 
each crown was separated into mesial and distal halves. The seg-
ments were then pried apart using a Christensen crown remover 
(Hu-Friedy; Chicago, IL).12 The remaining tooth structure was 
evaluated, and adjustments were made as needed. The labial 

Figure 8: Esthetic wax-up: The line angles are located further toward 
the midline; the point angles are rounder to achieve more harmony 
with the adjacent teeth.

Figure 9: Esthetic wax-up: The central incisors’ lengths are matched 
to the canine teeth to achieve a convex smile arc.

Figure 10: Fabricating the silicone matrix by 
applying putty VPS to the diagnostic cast. 

Figure 11: Silicone matrix used to create the 
provisional restorations/indirect mock-ups.

surface of tooth #8 was reduced by an additional 0.5 mm, while 
the labial surface of tooth #9 was reduced an additional 1 mm 
at the cervical and middle thirds and 1.2 mm at the incisal third 
to reduce proclination. The lingual surfaces and incisal edges 
were reduced by an additional 1 mm to achieve adequate clear-
ance and fabricate final crowns with less proclination as well 
as lengths resembling those of the esthetic wax-ups. A subgin-
gival shoulder finish line was created with a flat-end tapered 
diamond bur (847-016C) as all-ceramic crowns were planned.13 

The shade of the teeth stumps was determined to be 4M2. 
The gingiva was adequately retracted using the double-cord 
retraction technique with cords sizes 00 and 0, then an im-
pression of the preparations was taken employing a one-stage 
impression technique14 with light- and regular-body vinyl 
polysiloxane (VPS) impression material (Express, 3M; St. Paul, 
MN). A silicone matrix was created from the esthetic wax-ups 
using the putty VPS impression material and injected with au-
topolymerizing resin; temporary crown and bridge material 
(Integrity, shade B1, Dentsply Sirona) was then placed over the 
preparations to create the provisional restorations (Figs 10 & 
11). The provisional restorations were thus considered as indi-
rect mock-ups in this situation, and the patient was allowed to 
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evaluate their form and length and identify areas of concern. 
The patient was very pleased, and no significant adjustments 
were made. The provisional restorations were cemented using 
temporary cement, excess cement was removed gently, a layer 
of sealer (PermaSeal, Ultradent Products; South Jordan, UT) 
was added and light-polymerized for a final glaze-type finish, 
and photographs were taken (Figs 12 & 13). The patient was 
given a week to determine whether he was satisfied with the 
provisional restorations’ form and length before the laboratory 
initiated the fabrication of the final crowns.

Laboratory communication and permanent crowns fabrica-
tion: Information including the esthetic wax-ups, preoperative 
photographs, photographs of the provisionals, shade of adja-
cent teeth, and tooth stump shade was communicated to the 
laboratory technician. A laboratory prescription was completed 
for the fabrication of all-ceramic IPS e.max crowns for teeth 
#8 and #9 that resembled the esthetic wax-ups. The technician 
scanned the wax-ups (TRIOS intraoral scanner, 3Shape Dental 
Systems; Copenhagen, Denmark), and the crowns were milled 
from a medium-translucency A1 IPS e.max CAD block.

Crowns try-in and delivery: The final crowns were tried in 
the patient’s mouth, and proper marginal fit, ideal proximal 
contacts, satisfactory form, and shade were examined (Fig 14). 
A custom shading procedure was performed with the assistance 
of the laboratory technician wherein white calcifications were 
added while the crowns were in the patient’s mouth using ce-
ramic pastes (GC Initial IQ Lustre Pastes NF, GC America; Alsip, 

IL) to resemble the adjacent teeth and enhance natural appear-
ance. The restorations were then removed and baked in a fur-
nace (IBEX Dental Technologies; Richardson, TX) at 750°C (Fig 
15). During the final delivery appointment, the crowns were 
bonded to tooth structure with a neutral shade cement (Vario-
link Esthetic LC, Ivoclar Vivadent), which involved etching the 
intaglio surface with a 5% hydrofluoric acid gel (IPS Ceramic 
Etching Gel) for 20 seconds, rinsing with distilled water, and 
drying with oil-free air. This was followed by the application of 
ceramic primer (Monobond Plus, Ivoclar Vivadent) for 60 sec-
onds, then gently drying the excess with oil-free air. The tooth 
structure was etched with a 37% phosphoric acid for 15 sec-
onds (Scotchbond, 3M), rinsed with water, and dried with oil-
free air. A single-component bonding agent (Adper Single Bond 
Plus Adhesive, 3M) was applied on the etched surface, dispersed 
to a thin layer with gentle air-drying, and not allowed to light-
polymerize until the final cement material was applied. The ce-
ment was dispensed in the crowns one at a time, the crowns 
were seated and held in place with stable pressure, then excess 
cement was removed after light-curing for 3 seconds. To prevent 
oxygen inhibition, the restoration margins were covered with 
glycerin gel/air block immediately after the removal of excess 
cement. Complete light-curing was achieved for 20 seconds on 
the labial and lingual surfaces for each of the two teeth. Oc-
clusion was checked after cementation, and final photographs 
were taken (Figs 16-18). 

Figure 12: Provisional restorations: facial view. Figure 13: Provisional restorations: proximal view.

Figure 14: Final crowns at the try-in appointment. Figure 15: Final crowns after custom shading procedure. 



 43 Journal of Cosmetic Dentistry 

 Abdalla

Figure 16: Preoperative and postoperative smile.

Figure 17: Preoperative and postoperative bite.

Figure 18: Preoperative and postoperative facial view.

Discussion 
Esthetic restoration of the central incisors is one of the greatest 
challenges in dentistry, as they are the most prominent teeth, 
and any minor fault in their appearance can be easily noticed. 
While it is perhaps a greater challenge to restore a single cen-
tral incisor, the challenge of restoring both central incisors to 
the harmony of the existing anterior dentition should never be 
underestimated. In this case, the patient’s current PFM crowns, 
which lacked proper morphological form and harmony and 
exhibited unnatural opaqueness, were replaced with highly 
anatomical, esthetic lithium disilicate crowns, with which the 
patient was extremely pleased. 

Tools 
Diagnostic wax-up and mock-up: Several tools were essential 
to reach this successful result. The diagnostic/esthetic wax-up 
was crucial given the patient’s history of having three sets of 

crowns fabricated in the past, all of which he found unsatis-
factory. In this case, the wax-up allowed him to envision the 
outcome and express his desires about it. Furthermore, the es-
thetic wax-up allowed the fabrication of an indirect mock-up; 
this procedure reproduces the wax-up onto the natural teeth for 
immediate clinical evaluation and tests the final design details 
of the diagnostic wax-up clinically. It is an extremely valuable 
tool to fine-tune the desired configuration and contour of the 
planned restorations. If necessary, further modifications can be 
done via adjustments or using direct composite, which allows 
for a more accurate visualization of the outcome.6 A waiting 
period with the provisional restorations makes it possible to 
assess the anticipated result, but this is not indicated in clini-
cal cases with conservative or noninvasive approaches. Patient 
compliance increases with the provisional testing period as pa-
tients feel they are better informed and can follow the treatment 
plan more easily.7 
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Digital dentistry: Digital dentistry was another important tool 
for the success of this treatment. Although we were not able to scan 
the impressions due to the nature of the subgingival margins, the 
diagnostic wax-up was scanned with a laboratory-based scanner 
and served as a design template for the final restorations. Thus, the 
esthetic plan was used as a tool to relay the patient’s preferences 
to the laboratory technician. This helps to ensure that the CAD/
CAM-fabricated final restorations follow the initial esthetic plan to 
achieve a predictable clinical result. 

Digital photographs: Another essential tool was the use of 
high-quality digital photographs taken with a 105-mm macro 
lens. The photographs were used for smile analysis as well as a 
laboratory communication tool. Standardized film-based clinical 
photographs provide the practitioner with a documentation tool 
to compare photographic records before and after treatment, and 
digital photography has also been proposed as an effective tool for 
diagnosis, treatment planning, and communication. Ideal commu-
nication of the entire restorative team can enable a more predict-
able clinical outcome.15 The analysis of the patient’s photographs 
in combination with the casts facilitated the realization of the mis-
placed line and point angles; rectifying these issues in the created 
crowns achieved the ideal form of the central incisors and resulted 
in great harmony with the existing dentition. 

Lithium disilicate ceramic material: Lastly, the use of all-
ceramic material as an alternative to the preexisting PFM crowns 
was the key to achieving ideal shade, translucency, and natural ap-
pearance. Lithium disilicate glass ceramic has a needle-like crystal 
structure that offers excellent durability and strength as well as 
exceptional optical properties. Chairside customization through 
enhancing the shade match by adding maverick colors and incisal 
characteristics can help to create predictable esthetic results and is 
far more natural looking when compared with PFM restorations.8

Summary 
With patients’ increasing awareness of smile esthetics and their en-
suing high expectations, obtaining ideal results should be every cli-
nician’s goal. Patients who present with unesthetic restorations in-
volving the central incisors should be carefully evaluated, especially 
those with a history of restoration remakes. An esthetic wax-up and 
mock-up are essential in these cases to enable communication 
among the dentist, patient, and laboratory technician and achieve 
a predictable satisfactory result. Modern tools such as high-quality 
digital photographs and digital scanners can supplement this com-
munication and allow for the exact duplication of the esthetic plan 
as outlined by the wax-up.

Acknowledgments

The author acknowledges Gaines Dental Lab in Lexington, Kentucky, for 
their work on this case, and in particular, laboratory technician Miles 
Gaines for his assistance and skill. She also thanks dental assistant Erika 
Vanessa Garcia for her dedication to patient care, front desk personnel 
Jessica Khan and Kae Kettleman for their excellent communication skills, 
office managers Laurence Pressman and Karen Robinson, and her col-
leagues at the University of Kentucky faculty practice. 

Beginner

• Use an ultra-fine black sharpie to 
mark the desired position of the line 
angles and shade the developmental 
depressions on the wax-up to guide you 
during carving.

• Level the central incisors by pressing the 
upper cast against the bench top when 
the wax is warm.

• Carve the developmental depressions 
with a large discoid cleoid carver using 
the discoid end. 

Intermediate 

• Move the line angles toward the midline 
to enhance the narrow appearance of 
the teeth and vice versa.

• Round the point angles to enhance the 
narrow appearance of the teeth and vice 
versa.

• Create narrower developmental 
depressions to enhance the narrow 
appearance of the teeth and wide 
developmental depressions to enhance 
the teeth's wide appearance.  

Advanced 

• During the mock-up stage, take photos 
and show them to the patient to help 
identify areas of concern and ensure 
patient satisfaction.

Wax-Up & Mock-Up Tips
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An esthetic wax-up and mock-up are essential in 
these cases to enable communication among the 

dentist, patient, and laboratory technician and achieve 
a predictable satisfactory result."
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Abstract
Excessive gingival display, also referred to as gummy smile, can be managed by a 
variety of treatment modalities, depending on the etiology. Mild and moderate 
gummy smiles can be successfully treated by periodontal plastic surgery. 
However, for excessive gingival display as in vertical maxillary excess (VME) 
II or III cases with 5 to 8 mm or more of gingival exposure, this procedure is 
not enough. Many patients decline the more invasive Le Fort surgery and opt 
for a less invasive surgical lip-repositioning procedure. Therefore, surgical lip 
repositioning combined with crown lengthening is suggested as an effective 
and predictable procedure to reduce gingival display.

Key Words: excessive gingival display, lip repositioning, crown 
lengthening, veneers, gummy smile 

Excessive Gingival Display  
Managed with Surgical Lip 
Repositioning, Esthetic Crown 
Lengthening, and Veneers
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treatment, resulting in ultimate esthetic failure. In the past, it was 
common for clinicians to focus mostly on the teeth, ignoring the 
rest of the facial components with which the teeth must be in har-
mony, even though it is these components’ successive frames that 
make up the esthetic composition. The face is the general or out-
ermost frame, and the lips and the gums are internal frames. All 
the frames have a major influence on the final treatment result.8 

Etiologies of Excessive Gingival Display
A gummy smile may be caused by a number of factors.9 Com-
mon etiologies include altered passive eruption (APE), vertical 
maxillary excess (VME), hypermobile upper lip (HUL), and short 
upper lip (SUL). Other etiologies include short clinical crowns, 
dentoalveolar extrusion, and gingival overgrowth.10

Skeletal 
VME is a skeletal etiology. It is a condition in which there is 
an elongated middle third of the face, also known as long face 
syndrome.11 This etiology can be diagnosed by a facial analysis 
and corroborated by a cephalometric analysis.12 There are three 
categories of VME, which are determined by how much gum is 
shown while smiling broadly. VME I is classified by 2 to 4 mm of 
gingival exposure, while VME II is defined as 4 to 8 mm of gingi-
val exposure, and VME III is defined as 8 mm or more of gingival 
exposure (Fig 1a).

Dentoalveolar Extrusion 
Gingival display also increases when there is supraeruption of the 
anterior maxilla or enlarged alveolar processes (Figs 1b-1d).13

Muscular 
SUL and HUL are muscular etiologies. HUL is when muscular 
hypertonicity generates strong labial retraction.14 SUL is when the 
upper lip is too short (Fig 1e).

Periodontal 
Sources of gingival overgrowth include periodontal diseases such 
as hereditary gingival fibromatosis, systemic illness, and the use 
of certain medications (Fig 1f).14 APE is a state in which the api-
cal migration of the gingiva over the teeth is incomplete and the 
gingiva remains coronally positioned on the tooth surface, pro-
ducing a short clinical crown height (Fig 1g).

According to Ahmad, in normal circumstances, the dentogin-
gival complex is located near the cementoenamel junction (CEJ), 
with the free gingival margin (FGM) slightly concealing the ana-
tomical crown.8 In APE, the FGM is located more incisally or cor-
onally over the enamel, resulting in short clinical crown lengths 
and a gummy smile (Fig 1g). 

Retardation of the passive eruption phase of tooth eruption 
causes the excessive gingival coverage of the anatomical crown 
seen in APE. Coslet’s APE classification states that there are two 
morphological types (Types 1 and 2), each with two subdivisions 
(Subtypes A and B). The FGM is in a more coronal position in 
both types.15

Introduction 
Among the biggest challenges dentists face are cases that re-
quire a multidisciplinary approach; these traditionally have 
been managed via invasive and long-term treatments. De-
pending on the case, contemporary dentistry can offer mini-
mally invasive procedures that allow for modification of the 
shape of the hard and soft tissues. Current parameters indicate 
that a smile may be deemed “gummy” when more than 3 mm 
of gingiva is exposed while smiling broadly. This is considered 
unattractive by both dentists and patients.1

Modifications to the shape and position of soft tissues can 
be made today thanks to new techniques. With these adjust-
ments, esthetic work is not only enhanced, but the results also 
often go beyond patients’ expectations. Techniques such as 
surgical lip repositioning allow for the treatment of gummy 
smiles by positioning the upper lip in a more coronal location 
while smiling.2 This procedure was first described in plastic 
surgery literature in the early 1970s but was not published in 
dental literature until some 10 years ago.3 During patient ex-
amination it is important to establish the etiology responsible 
for the excessive gingival display.4

The combination of surgical lip repositioning with peri-
odontal plastic surgery yields highly effective results in the 
treatment of excessive gingival display. The combined tech-
nique can be considered as an alternative to more invasive 
procedures for patients who decline Lefort surgery.5 The au-
thors have noted mid-term stability of the results and patients 
who are very satisfied that their esthetic problems have been 
significantly minimized.

Components of a Smile 
There are four elements that should be considered before 
making any esthetic treatment plan: face, lips, gums, and 
teeth.6 The criteria for an “average” smile should not be in-
terpreted as rules, but rather as biologic guidelines. It is im-
possible to formulate an overall rigid rule for the visual char-
acteristics of an attractive smile.7 According to Ahmad, the 
gingival perspective is the most quantifiable and least prone 
to artistic interpretation.8 However, failing to take soft tissue 
considerations into account will negate all the other aspects of 

…failing to take soft tissue 
considerations into account will 
negate all the other aspects of 
treatment, resulting in ultimate 
esthetic failure.”
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Figures 1a-1i: Twelve examples of different factors, or combinations of them, causing a gummy smile. a) VME III. b-d) Dentoalveolar 
extrusion. e) SUL. f) Hereditary gingival fibromatosis. g) Altered passive eruption. h, i) Dentoalveolar extrusion due to protrusive bruxism.

• Type 1: This has a wide band of keratinized attached gin-
giva with a grossly apical location of the CEJ in relation to 
the alveolar crest.
• Subtype 1A: The distance from the CEJ to the bone crest 

is within the norm of 1.5 to 2 mm.
• Subtype 1B: The CEJ is almost coincident with the alveo-

lar crest.
• Type 2: The keratinized gingiva is narrower and the 

mucogingival junction closer to the CEJ, which could be 
attributed to a failure of active or passive eruption.
• Subtype 2A: The distance between the CEJ and the alveo-

lar bone is normal.
• Subtype 2B: The CEJ almost approximates the alveolar 

crest, allowing little space for the epithelium and con-
nective tissue attachments.16

Dental 
In cases of protrusive bruxism, clinical crowns appear short, 
and the mucosa-to-tooth ratio is not optimal. Protrusive brux-
ism diminishes the clinical crown height through abrasion and, 
usually, the periodontium responds by dentoalveolar extrusion 
(Figs 1h & 1i).17

Very often a gummy smile stems from more than one etio-
logic factor occurring simultaneously. Depending on the etiol-
ogy or etiologies identified, treatment may include periodontal 
plastic surgery, lip repositioning, orthodontics, orthognathic 
surgery, or a combination of more than one procedure.18

Case Report 

Patient Complaint, Evaluation, and Treatment Plan 
A 20-year-old female presented to the authors’ practice con-
cerned about her gummy smile and the shape of her teeth. She 
stated that she avoided smiling due to the appearance of her 
teeth and excessive gingival display, which averaged approxi-
mately 7 mm. 

The facial analysis determined the patient had well-propor-
tioned facial thirds. Therefore the etiology of her gummy smile 
apparently was not skeletal and she did not have VME (Fig 
2). Upon examination, the cephalometric diagnosis indicated 
Class I, Type I (Figs 3 & 4) and APE type 2A,15 corroborating the 
absence of VME. The patient also displayed a regular lip length 
and HUL (Fig 5).19

a b c

d e f

g h i
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A combination of surgical lip repositioning with periodon-
tal plastic surgery for pink esthetics was planned to reduce the 
patient’s excessive gingival display. The placement of veneers 
from teeth #4 to #13 was also planned to rectify anterior white 
esthetics and to improve the shape, proportion, and position 
of the teeth since she declined any other treatment option. It 
was decided to perform indirect composite veneers due to the 
excellent esthetic results and longevity of contemporary nano-
composites.

Treatment 
Lip repositioning: The lip-repositioning procedure began by 
anesthetizing the affected area. As in the conventional tech-
nique, a partial thickness incision was made along the mu-
cogingival junction.20 A second parallel incision was made at 

the labial mucosa approximately 10 to 12 mm from the first 
incision. The two incisions were connected at the mesial line 
angles of the maxillary first molars to create an elliptical out-
line (Fig 6). In most cases, including this one, it is preferred to 
preserve the frenum in order to maintain proper alignment of 
the lip midline with the dental midline. The epithelium was 
removed from the incision outline, leaving the muscle fibers ex-
posed. The fibers were bundled every 5 to 7 mm with synthetic, 
braided sutures (4-0 Vicryl, Ethicon; Somerville, NJ) and the 
bundles sutured to the periosteum (Fig 7). Work with the upper 
lip levator is done without touching other muscles, such as the 
buccinator and orbicularis oris, because the goal is to limit the 
lifting of the lip, but not affect the rest of its mobility.21 Finally, 
the edges of the initial incision were sutured with the 4-0 Vicryl 
(Figs 8-10). 

Figure 2: Preoperative full-face view with analysis of the facial 
thirds.

Figure 3: The cephalometric diagnosis indicated Class I, Type I.

Figure 4: Preoperative full-smile view showing 
excessive gingival display.

Figure 5: Preoperative retracted view. 
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Figure 6: Elliptical partial thickness incision of 
the labial mucosa. 

Figure 7: Muscle fibers bundled every 5 to 7 
mm and sutured to the periosteum. 

Figure 8: Edges of the initial incision sutured 
with 4-0 vicryl.

Figure 9: Retracted view 10 days after the procedure. Figure 10: Full-smile view three weeks after the 
procedure.

Beginner

• Contemporary indirect composite veneers deliver increased 
esthetics, strength, and durability, combining scientific 
principles for increased longevity.

• The mock-up is an important tool for achieving the most 
conservative enamel preparation.

Intermediate 

• Maintenance of periodontal health and longevity of the dental 
restoration can be ensured by respecting the biologic width.

Advanced 

• The primary diagnosis should be corroborated with the 
cephalometric diagnosis. 

• A surgical guide can be used to easily make the reference marks 
of the desired gingival contour.

All this work on muscles is an innovation to the conven-
tional technique to improve the effectiveness and predictability 
of the procedure, and is based on techniques used in plastic 
surgery to treat facial expression muscles.22

Gingivectomy: The procedure was performed four weeks 
after surgical lip repositioning. After anesthetizing the area, a 
surgical guide was created. With the tip of an explorer, refer-
ence marks were made to indicate the zenith points of the new 
gingival contour, being careful to preserve as much of the ex-
isting keratinized tissue as possible (Fig 11). Beveled incisions 
were used to create the new gingival edge. Clean cuts were made 
while creating a suitable architecture for the new gingival con-
tour (Fig 12). Recontouring was done with a new scalpel blade. 
To ensure efficient cutting with clean edges, the blade was re-
placed with a new one after three pieces of tissue were cut. After 
completing the incisions, the gingival tissue was removed using 
intrasulcular incisions to sever the junctional epithelium and 
connective tissue if necessary.  

TIPS
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Figure 15: Recontouring of the crestal bone is carried 
out to reestablish the biologic width.

Figure 16: Remeasuring ensures that the biologic 
width has been properly reestablished.

Figure 17: Repositioning and suturing of the 
mucoperiosteal flap with 4-0 vicryl.

Figure 18: Retracted view of the completed procedure.

Figure 11: Reference marks indicate the zenith points 
of the new gingival contour. 

Figure 12: Beveled incisions create the new gingival 
edge.

Figure 13: Margins are prepared that will serve as a 
reference for osteoplasty.

Figure 14: The gingival flap is lifted in order to proceed 
with the osteoplasty.
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Recontouring: With the gingivectomy complete, the new 
shape and height of the gingival contour were used to prepare 
margins that would serve a double purpose: they would not 
only serve as the final preparation margins for the veneers, but 
also as a reference for the recontouring and osteoplasty of the 
alveolar bone crest, which must be performed immediately.

These margins are of vital importance because they serve as 
a guide for maintaining the biological width (Fig 13). After the 
margins were prepared, the gingival flap was lifted to proceed 
with the osteoplasty (Fig 14). Recontouring of the crestal bone 
was carried out maintaining the crestal bone margin at a 3-mm 
distance from the prepared margins, reestablishing the biologic 
width (Fig 15). It is important to recreate an adequate archi-

Figure 19: Anatomical wax-up performed on a cast to 
create a matrix and make a mock-up.

Figure 20: Conservative preparations on the mock-up. Figure 21: Removal of the excess. Work was done 
almost entirely on the mock-up material.

Figure 22: Smoothing out the preparations with an 
ultra-fine grit diamond.

Figure 23: Double-cord technique using two plain 
knitted retraction cords.

tecture, shape, and volume of the crestal bone, as this ensures 
long-term marginal stability. By respecting the biologic width, 
gingival tissue growth or recession can be prevented.

The new bone contour was remeasured to ensure that a dis-
tance of 3 mm was maintained after osteoplasty (Fig 16). This 
measurement must be taken radially, placing the probe over the 
center of the tooth and rotating the probe over this axis and the 
new edges. Probes calibrated to 3-mm intervals were used to 
make the measuring easier and eliminate the risk of error. The 
procedure was completed with repositioning and suturing of 
the mucoperiosteal flap with 4-0 Vicryl (Figs 17 & 18).23

Preparation and impression: An anatomical wax-up was 
performed on a cast (Fig 19), and a matrix was created to 
make a mock-up to obtain the needed space for the veneers 
and achieve the most conservative enamel preparation.24 Tooth 
preparation was followed by using a round-end tapered coarse 
diamond bur (900-7255, Maxima, Henry Schein; Melville, NY). 
In this case this work was done almost entirely on the mock-up 
material (Fig 20), then the excess was removed (Fig 21) and the 
margins were prepared creating rounded shoulders (Fig 22). 
Sharp corners and line angles were rounded using a round-end 
tapered diamond fine bur (900-7256, Maxima), followed by an 
ultra-fine grit diamond (701-1598, Meisinger; Centennial, CO) 
to smooth out the preparations. The double-cord technique was 
performed using two plain knitted retraction cords (000 and 
1, Ultrapak, Ultradent Products; South Jordan, UT) (Fig 23).25  
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After removing the second cord the impression was made using 
heavy-body and light-body normal set polyvinyl siloxane (PVS) 
impression material (Elite HD, Zhermack; Badia Polesine [RO] 
Italy) (Fig 24).

The finished indirect composite veneers were tried and ad-
justed for fit of proximal contacts and repolished (Fig 25). Prior 
to bonding, the veneers’ internal surface was sandblasted with 
110-mm aluminum oxide (Zetasand, Zhermack). The veneers 
also were washed in distilled water for five minutes in an ultra-
sonic bath to remove possible residual resin and sand left over 
from the sandblasting process.

The vast difference from before to after treatment and how 
effective the combination of surgical lip repositioning with es-
thetic crown lengthening can be to reduce excessive gingival dis-
play, are evident (Figs 26 & 27). The 2-year follow-up showed 
stability of the results and periodontal health (Figs 28-31).

Summary 
One of the biggest challenges that dentists face is cases that re-
quire a multidisciplinary approach, which have traditionally 
been managed using invasive and long-term treatments. The 
combination of surgical lip repositioning with periodontal 
plastic surgery yields, in the short term, highly effective results 
for the treatment of excessive gingival display (gummy smile) 
and shows promise as an alternative treatment to more inva-
sive procedures. An appropriate diagnosis of the etiology, which 
may include simultaneously occurring factors, is paramount to 
planning an effective treatment. Certain modifications of the 
conventional lip-repositioning procedure based on some tech-
niques used in plastic surgery, which include working on the 
muscles, enable improved predictability and stability.

Although the long-term stability of the results remains to be 
seen, the prognosis is acceptable and the patient’s esthetic prob-
lem has been minimized.

Figure 26: Preoperative full-face view. Figure 27: Postoperative full-face view.

Figure 24: Impression using heavy-body and light-
body normal-set PVS impression material.

Figure 25: Veneers completed and placed on the 
model to test fit and function.
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Figure 28: Preoperative full-smile view. Figure 29: Two-year follow-up showing the stability of the results.

Figure 30: Postoperative full smile view. Figure 31: Postoperative retracted view.
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Abstract
Recent improvements in digital scanners and printers, along with better 
accessibility and affordability, have enabled clinicians to more effectively 
integrate digital workflows into their practices. Virtual smile design has 
revolutionized the field of esthetic dentistry, with patients and clinicians able 
to visualize a proposed smile design superimposed on a photograph of the 
actual smile to create a digital mock-up. This mock-up can then be exported as 
a stereolithography file to print three-dimensional models. This clinical report 
details how minimally invasive dentistry was performed using a combination 
of virtual smile design and composite resins to treat maxillary central incisal 
edge discrepancies.

Key Words: minimally invasive, bonding, composite, digital, 3D printing
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Learning Objectives

After reading this article, the participant should be able to:

1.  Better understand how digital dentistry can positively impact minimally invasive techniques.

2. Effectively integrate a digital workflow into his or her daily practice.

3. Employ a simplified digital approach to treat incisal edge discrepancies.
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to the natural tooth structure.11 Nonetheless, these restorations 
can be challenging for clinicians who lack experience or the cor-
rect armamentarium.

This clinical report illustrates improvement of a patient’s 
smile through the use of a digital workflow with a no-prepara-
tion design in combination with incrementally layered dentin 
and enamel composite shades. 

Clinical Report 

Chief Complaints and History 
A 34-year-old male presented to the Advanced Education 
in General Dentistry program clinic of the Dental College of 
Georgia at Augusta University; his chief complaints were worn/
fractured incisal edges of teeth #8 and #9 and an unesthetic 
smile (Fig 1). The patient’s medical history was noncontribu-
tory, and clinical examination revealed a slight discrepancy of 
incisal edge length between teeth #8 and #9 as well as irregu-
larities due to childhood trauma (Fig 2). The patient’s hygiene 
was ideal, and probing depths were within normal limits with 
no bleeding on probing. A periapical film revealed no caries 
and no periapical pathology. 

Digital Imaging 
After reviewing the risks, benefits and alternatives to treatment, 
the patient opted for an additive direct restorative approach. An 
intraoral scan (i500, Medit; Seoul, South Korea) and full-face 
portrait photographs (Figs 3 & 4) were imported into dental 
design software (DentalCAD, Exocad; Woburn, MA). The case 
was planned as two single wax-up restorations, and the Exo-
cad Smile Creator module wizard was used to analyze tooth 
proportions and to generate the wax-up proposal (Figs 5 & 6). 
Based on an 80% height-to-width central incisor proportion, 
the virtual wax-up proposed a 1.0-mm increase in length to 
both central incisors (Fig 7). Occlusion was verified on a vir-
tual articulator, accounting for both maximum intercuspation 
and eccentric occlusion (Fig 8). The diagnostic wax-up did not 
alter the envelope of function; however, the facial contours and 

Figure 1: Preoperative smile.

Introduction 
Once viewed as merely an adjunct to traditional analog work-
flows, digital dentistry has emerged as a solution that can offer 
efficiency without a compromise in quality. Assuming an ap-
propriate case is selected, modern intraoral scanners will deliver 
more accurate results than conventional impressions. In addi-
tion, intraoral scanners reduce patient discomfort, eliminate 
plaster models, and are more time-efficient.1-3 The wide range of 
applications includes—but is not limited to—orthodontics, or-
thognathic surgery, facial reconstruction, maxillofacial prostho-
dontics, and dental implants.2,4,5

Minimally invasive dentistry is “a philosophy that attempts 
to ensure that teeth are kept functional for life” and is “there-
fore, not restricted to the management of dental caries but also 
applicable to other areas of oral health such as oral rehabilita-
tion.”6 In many cases, composite restorations qualify as mini-
mally invasive dentistry, as they require very little to no tooth 
preparation. 

A digital workflow can maximize the benefits of minimally 
invasive dentistry. The superimposition of photographic images 
over the patient’s actual smile to three-dimensional (3D) scans 
is being increasingly utilized in virtual smile design. By employ-
ing set landmarks and specific software, clinicians and techni-
cians can present patients with digital mock-ups.7-10 Taken one 
step further, a 3D wax-up can be generated, and digital wax-ups 
can then be fabricated using affordable 3D printers.2,4,5 The digi-
tal approach to completing a diagnostic wax-up differs very lit-
tle from a wax-up completed by hand, the exception being that 
the digital approach facilitates a more efficient generation of 
natural-looking proposed smile designs. This allows for preser-
vation of the patient’s existing envelope of function and in turn 
the lingual anatomy, therefore minimizing occlusal alterations.

Composite resins offer a solution when restoring teeth in the 
esthetic zone; their benefits include strength, esthetics, and a 
lower cost than glass ceramic restorations. When used as an ad-
ditive type of restoration, the greatest advantage is that they are 
almost completely reversible; if the patient is not satisfied with 
the restorations, they can be removed with minimal damage 

Figure 2: Preoperative retracted view.
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Figure 3: Preoperative intraoral scan.

Figure 4: Preoperative full-face view.

Figure 5: Preoperative tooth proportion analysis. Figure 6: Virtual wax-up proposal with increased 
length on both central incisors.

Figure 7: Intraoral view of the virtual proposed 1.0-
mm length increase.

Figure 8: Verification of occlusion.

“A digital workflow can maximize the 
benefits of minimally invasive dentistry.”
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Tips
BEGINNER

• Always use a matrix fabricated from your printed (or 
analog) wax-up for the first lingual layer.

INTERMEDIATE
• White opaque characterization is needed only when 

adjacent natural teeth have a “halo” effect on the 
incisal edge.

• Extending the facial composite layer toward the 
middle third is crucial for increased micromechanical 
retention provided by the etched enamel.

ADVANCED
• The buccal/lingual thickness of the final restoration 

should be at least 1.0 mm at the incisal edge for 
added strength.

incisal edges were extended slightly to allow for finishing and 
polishing the restorations to ideal contours. The virtual wax-up 
and portrait photographs were superimposed, and new tooth 
proportions were verified and approved by the patient (Fig 6), 
then exported as a stereolithography file. A model was then 
printed in resin (Die and Model Tan, SprintRay; Los Angeles, 
CA) using a wireless 3D printer (SprintRay) (Figs 9 & 10).

Figure 9: Frontal view of printed model. Figure 10: Lingual view of printed model. Note the well-
defined lingual embrasure.

Treatment 
Verbal and written consent for the proposed treatment was ob-
tained, and rubber dam isolation (Hygienic; Akron, OH) was 
completed for teeth #5-#12 (Fig 11) with two clamps (W2, Hu-
Friedy; Chicago, IL). The extent of this isolation allowed full 
seating of the putty matrix guide during the procedure. Polytet-
rafluoroethylene (PTFE) tape was placed on the adjacent teeth 
to protect them from acid etching. Approximately one-third of 
the facial and lingual surfaces of tooth #9 was etched with 37% 
phosphoric acid (Uni-Etch, Bisco; Schaumburg, IL) (Fig 12). A 
universal dental adhesive (Optibond Universal, Kerr; Brea, CA) 
was applied to the lower half of the facial surface as well as the 
lingual aspect of the incisal edge (Fig 13). The bonding agent 
was thinned out with a micro brush and light-cured for 20 sec-
onds (Valo, Ultradent Products; South Jordan, UT). A putty 
matrix was fabricated with the 3D-printed model and used to 
create the lingual aspect of the restoration with approximate-
ly 0.5 mm of composite (dentin shade A2, Harmonize, Kerr) 
(Fig 14). Characterization was added via a 31-mm stainless 
steel endodontic file (Flexofile, size 010, Dentsply Sirona; Char-
lotte, NC) with resin tint (White, Kolor + Plus, Kerr) to create a 
“halo” effect (Fig 15). A layer of enamel shade composite (A1, 
Harmonize) was then used to create the final facial layer (Fig 
16). The restoration was completed to ideal contours with a 
fine diamond bur (8888, Brasseler; Savannah, GA) and abrasive 
discs (Sof-Lex, 3M; St. Paul, MN) (Fig 17). The same protocol 
was followed to restore tooth #8 (Figs 18-20). The rubber dam 
was removed, and occlusion was checked (AccuFilm II, Parkell; 
Edgewood, NY) to ensure no premature contacts existed. High 
gloss was achieved with composite polishing wheels (Shape-
Guard, Coltène; Cuyahoga Falls, OH) (Fig 21).

Immediate (Fig 22) and six-month (Figs 23 & 24) postop-
erative photographs were obtained, demonstrating excellent 
marginal adaptation, and the transition from natural tooth 
structure to restoration material was undetectable.  



Figure 11: Rubber dam isolation. Figure 12: Tooth #9, acid etching of uncut 
enamel.

Figure 13: After application of a universal 
adhesive.

Figure 14: Lingual dentin layer. Figure 15: White tint applied to create a 
"halo" effect.

Figure 16: Final enamel layer.

Figure 20: Tooth #8 ready for final enamel 
increment.

Figure 21: High gloss achieved on both 
restorations using composite polishing 
wheels.

Figure 17: Finishing and polishing completed. Figure 18: Tooth #8 isolated from adjacent 
teeth.

Figure 19: Acid etching of uncut enamel.
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“Highly esthetic outcomes require fine 
attention to detail.”
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Discussion 
Digitally planning a smile makeover has gained popularity in 
recent years and is becoming more powerful as the integration 
of two-dimensional images (e.g., photographs and radiogra-
phy) with 3D outcomes continues to advance. Correcting tooth 
proportions to improve a smile has been a standard within es-
thetic dentistry for years. Combining these two treatment mo-
dalities allows clinicians to obtain objective measurements and 
provides patients with a final visual outcome prior to rendering 
any treatment.

The term minimally invasive is commonly used to describe 
dental procedures ranging from bleaching to porcelain veneers 
that require minimal to no tooth reduction. One of the ben-
efits of porcelain veneers is the increased availability of enamel, 
which is considered to be the best substrate for bonding.12 On 
the other hand, nanohybrid composite resins are an excellent 
alternative restorative material due to their optical and physical 
properties. Acid etching plays a key role in the success of these 
restorations. Additive procedures with no preparation of enam-
el are, by definition, minimally invasive. The literature supports 
the use of dynamic etching, in which the clinician scrubs the 
etch onto the surface of uncut enamel. This enables dissolu-
tion of the surface enamel and is an effective, predictable way 
to bond to the tooth without roughening the surface with a 
bur.13 It is the authors’ opinion that prolonged etching times of 
up to 30 seconds also aids in the retention of these minimally 
invasive restorations.

Highly esthetic outcomes require fine attention to detail. 
Differences between layers of 0.5 to 1.0 mm, dentin versus 
enamel shades, and characterization employing tints can all 
drastically alter final restorations. In an unpublished experi-
ment performed at the Dental College of Georgia using Harmo-
nize esthetic composite resins, the opacity of the dentin alone 
and its combination with enamel was studied with a layered 
composite technique. In this particular case, the patient desired 
natural-looking teeth that included incisal translucency. Based 
on photographs of the different combinations of composite in-
crements and shades, it was determined that the dentin layer 
would approximate 80% of the thickness (1.0 mm), and the 
enamel would complete the remaining 20% (0.5 mm) in order 
to achieve optimal esthetics. Combining this knowledge with 
the use of flowable tints can enhance restorations, and, in this 
case, a “halo” effect was created at the incisal edge.

Arguably the most important aspect of these restorations 
is the finish. To create a high-shine restoration with a natural 
finish, the restoration must not be rough. Surface roughness is 
directly correlated with the longevity of composite resin resto-
rations. Increased surface roughness can lead to staining and 
plaque accumulation, both of which can lead to restoration 
failure. Highly polishing restorations, independent of the pol-
ishing system, greatly impacts restorations’ lifespans. Introduc-
ing a one-step polish into a multi-step finishing process can 
decrease surface roughness of restorations.14 Incorporating a 
silicone-based polisher into a multi-step finishing protocol re-
sulted in the final restorations’ high luster and an undetectable 
finish line. 

Figure 22: Full smile immediately after 
treatment.

Figure 23: Close-up view of the smile six 
months after treatment. Note the "halo" effect 
obtained in the incisal edges of both central 
incisors.

Figure 24: Full-face portrait for smile evaluation at six 
months.



 65 Journal of Cosmetic Dentistry 

 Yeung/Blackwell/Blackman/Shepherd/Babb/Brenes/Romero

Summary 
With a mastery of simple composite resin layering and finish-
ing techniques, combined with the technology of virtual smile 
design and 3D printing, this patient’s chief complaint was ad-
dressed with no sacrifice of tooth structure. The authors hope 
that increasing awareness of digital dentistry in the profession 
will help lead to a greater impact on minimally invasive dental 
techniques. 
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1. Combining two-dimensional treatment planning with three-
dimensional outcomes

a. gives subjective measurements of the final visual outcome.
b. provides a subjective visual outcome with definitive 

measurements. 
c. allows for objective measurements with a preoperative visual 

objective.
d. supports a definitive objective visual outcome with 

subjective general measurements.

2. Highly effective outcomes require

a. polychromatic composites for monolithic restorations.
b. layering of equal thickness.
c. variable etching times depending on the size of the 

restoration.
d. a fine attention to detail.

3. In a study performed at the Dental College of Georgia, optimal 
composite esthetics in a clinical trial were provided by 

a. an 80% thickness of dentin (1 mm) and a 20% thickness of 
enamel (.5 mm). 

b. an 85% thickness of dentin (1.2 mm) and a 15% thickness of 
enamel (.3 mm).

c. a 66% thickness of dentin (1 mm) and a 33% thickness of 
enamel (.5 mm).

d. variable thicknesses of both enamel and dentin layers.

4. With composite restorations, in order to create a high shine 
with a natural finish,  

a. the surface must not be rough.
b. a one-step polishing and finishing process is required.
c. a multi-step polishing and finishing process is required.
d. a flat, anatomical surface is desirable.  

5. The longevity of composite restorations

a. correlates directly to surface roughness.
b. is not dependent upon surface roughness.
c. Is the same when comparing highly polished and unpolished 

restorations.
d. is in direct correlation to their esthetic value. 
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