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Succeeding Together!
The Journal of Cosmetic Dentistry (jCD) benefits greatly from having authors 
from around the world, with diverse educations, knowledge, experiences, 
and perspectives, so we can all learn from one another. This issue of 
the jCD features AACD Accredited Fellow Member Dr. Brian LeSage’s well-
recognized talent with composites. In addition, AACD Accredited Member 
Dr. Phelan Thomas discusses a challenging case conservatively restored with 
“pink” ceramic materials; AACD Accredited Member Dr. Danièle Larose’s 
Accreditation Case Type III describes a successful single tooth replacement 
employing an interdisciplinary approach; and AACD Accredited Member 
Dr. John Rowe provides a helpful summary of the Accreditation Examiners’ 
perspective on Dr. Larose's case. 

This extremely informative issue of the journal also presents Dr. Attila 
Bodrogi’s responsible soft tissue preservation on an implant case, and research 
by Dr. Taiseer Sulaiman regarding staining on various restorative materials. 
Also, be sure to read Dr. Miles Cone and Cornelia Cone’s insightful advice for 
taking emotive photographs. Dr. Cone will be a presenter at AACD Orlando 
2022, which I’m sure we’re all greatly looking forward to attending!

The end of the year is always an appropriate time for reflection. I am 
grateful to all the authors who generously shared their knowledge with 
their colleagues this past year. The jCD could not exist without our readers’ 
valuable contributions—it is our collective responsibility to share our 
procedures and techniques so that we can continue growing our expertise and 
our Academy. 

In closing, I challenge you to reflect on what you have considered sharing 
with your colleagues. What is holding you back? Think of how much you have 
learned from others to perform better cosmetic dentistry, and remember—we 
succeed together!

Cheers!

The jCD could not 
exist without our 
readers’ valuable 
contributions.

Edward Lowe, DMD, AAACD  
Editor-in-Chief
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Guidelines for Emotive Dental Photography to Attract 
Customers, Colleagues, and Companies

In this article, the authors give readers a glimpse of what they can expect at Dr. Cone’s presentation 
scheduled for AACD Orlando 2022, titled “Exposed: The Art & Science of Emotive Dental 
Photography” on Friday, April 29, from 2:00 to 3:30 pm. Register at https://aacd.com/conference

Moths to a Flame
Miles R. Cone DMD, MS, CDT, FACP 
Cornelia Cone, MA

A A C D  O R L A N D O 
2 0 2 2

SCIENTIFIC SESSION



 11 Journal of Cosmetic Dentistry 

 Cone/Cone

Abstract
Dental professionals utilize photography predomi-
nantly as a means of clinical documentation. Howev-
er, the artful manipulation of lighting, color, contrast, 
and composition in images can serve to elicit specific 
emotions in the viewer. When incorporating these fea-
tures into dental photography, clinicians are able to 
create an emotional connection to attract the attention 
of patients, colleagues, businesses, and manufacturers. 
Certain visual features, techniques, and photographic 
principles have been found to produce images that are 
generally accepted to be more visually pleasing. Basic 
guidelines of composition and ambiance are discussed 
to explain why these specific photographic elements 
and attributes trigger human emotions.

Key Words: dental photography, emotive photography, 
photography guidelines, esthetic dentistry, dental 
marketing

Introduction
Dental photography is an esthetic, visual language that 
utilizes subjective properties and principles of lighting,1 
color,2 contrast,3 and composition4 to translate tangible 
images into palpable emotions.5-7 When the human 
brain perceives an esthetically pleasing photograph, 
the neurotransmitter dopamine is released into the vi-
sual cortex and generates a sensation of pleasure.8-10 This 
unconscious response is the impetus that causes many 
dental professionals to purposefully move beyond the 
traditional protocols of static and inert clinical docu-
mentation to incorporate such features into their den-
tal photography. They thereby can create an emotional 
connection to attract the attention of potential custom-
ers (patients), colleagues (referral sources), and partner 
companies (product advocates/key opinion leaders).11

The subjective nature of human-centric preferences 
related to the beauty and emotive capacity of certain 
dental photographs has often proven to be a challenge 
to discern.12 Despite the lack of objective rules and a 
universal standard for what constitutes esthetic and 
emotionally driven dental photography, certain visual 
features, techniques, and photographic principles have 
been found to produce images that are generally accept-
ed to be beautiful.6,7 The following guidelines, while not 
exhaustive, provide basic principles of composition and 
ambiance for a select group of the most salient image 
features that explain why human emotions are triggered 
by certain photographic elements and attributes. 

Composition, albeit important, 

is meaningless without the 

essential element in all of dental 

photography—light.
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Guidelines 

Composition
Leading lines, simplification, and Rule of Thirds: Compo-
sition refers to the intentioned placement of certain visual 
elements within the photograph. The most visually pleasing 
compositional format for dental photographic images has 
been well established to fall within the parameters of a 4:3 or 
16:9 aspect ratio (e.g., contemporary television, computer, and 
smartphone screens (Fig 1).13 Within the portfolio of many 
dental photographers, commonly observed compositions in-
clude the use of parallel leading lines that guide the viewer’s 
attention across the frame (Figs 2a & 2b); simplified, mini-
malistic conformations employing isolated, stark elements to 
create drama (Figs 3a & 3b); and a stand-alone image with 
the center of interest (e.g., a single macro object on a black or 
white background) positioned on one of four peripheral inter-
sections within the frame. This layout aesthetic, known as the 
Rule of Thirds, tends to be more visually appealing than one in 
which the subject is situated in the center of the frame12 (Figs 
4a & 4b). 

Rule of Odds and symmetry: Another compositional style 
that impels the eyes to move around the frame is known as the 
Rule of Odds. Even-numbered items are easier for the brain to 
recognize and process, which ultimately leads to a less dynam-
ic image layout. Utilizing an odd number of items within the 
photograph, therefore, helps to create movement and drama, 
while at the same time creating a more interesting and esthetic 
image14 (Fig 5). Once we appreciate and accept that these 
guidelines do not represent obstinate formulas, we are pre-
sented with an excellent excuse to break the previously men-
tioned Rule of Thirds, which is to create symmetry. Through-
out the natural world, symmetry is ubiquitous, and therefore 
it is not at all surprising that the human visual system has 
evolved to have an exquisite sensitivity to and predilection 
for it (Figs 6a & 6b).15,16 

Figure 1: Visually appealing aspect ratios. Figures 2a & 2b: Diagonal shadows create parallel leading lines that direct the 
viewer’s attention from left to right across the image.

a b

Figures 3a & 3b: A single subject isolated on an inky-black background creates a dramatic and minimalist aesthetic.

a b
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Figures 4a & 4b:  Demonstration of the Rule of Thirds utilizing a 
simplified photographic composition and a monochrome white 
background, with the focus of the main subject placed at one of 
four intersected points to create visual interest. 

Figure 5:  The Rule of Odds creates interest by impelling the viewer’s 
mind to actively search for comprehension among the uneven 
number of items present. 

a

1

2

3

4

b

1

2

3

4

Figures 6a & 6b: Humans have evolved to search for and recognize symmetry within the natural world. 

a b
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Ambiance
Light: Composition, albeit important, is meaning-
less without the essential element in all of dental 
photography—light. The essential elements to mak-
ing photographs are not, as many believe, the cam-
era or the lenses (Figs 7a & 7b). Without light, after 
all, there can be no photographs. The word photog-
raphy is derived from the Greek words photos (light) 
and graphos (writing or drawing), which literally 
means “writing with light.” The manner in which 
this light is directed on three-dimensional objects 
within the oral cavity, or at the laboratory bench, 
largely dictates the overall esthetic and emotional 
atmosphere that the photograph conveys.17

Black and white and color: Evoking emotions 
even more visceral than pictures of teeth, portraits 
of the human face tend to be a very popular form 
of photography because they allow us to easily 
identify and relate to the subject.18 When captur-
ing headshots, a pure white background produces 
a clean, ethereal, and calming effect (Fig 8). One 
of the most emotionally driven lighting tech-
niques the clinician can employ, however, is the 
intense, side-lighting effect created with a single 
overhead light source for moody, darker patient 
portraits (Figs 9-10b). Dark lighting creates shad-
ows, can conceal information from the viewer, 
and adds depth and intrigue to the final image. 
Aside from portrait photography, many high-end 
product shots and advertisements use the high- 
contrast juxtaposition of bright and dark regions of 
the image to create a sense of refinement and so-
phistication (Figs 11 & 12).19

Color in the environment has a deep impact on 
our mood and behavior20; it is widely believed to 
be the visual experience most important to human 
beings.21 Dental photographers, however, often use 
monochromatic, or black and white imagery to cre-
ate a separate aesthetic and an additional range of 
emotional content.22 Black and white photography 
involves a simple change in the visual presentation 
of a stimulus so that instead of composing with 
color, the clinician is forced to compose with a va-
riety of tones and contrasts. An impactful point of 
focus can be made with the careful placement of a 
subtle pop of color in an otherwise monochromatic 
background (Fig 13). The utilization of black and 
white photography in dentistry allows the artist to 
emphasize features such as contours and boundary 
information, which is particularly useful when the 
photographer wants to highlight the global form or 
shape of an object (Figs 14 & 15).23

a

b

Figures 7a & 7b: Proper 
lighting produces excellent 
photos taken with (a) 
a professional-quality 
lens, and (b) lower-end 
lens, demonstrating that 
high-end equipment is 
not always necessary 
to produce high-quality 
images. 

Figure 8:  A pure white background creates an ethereal feeling and a calming effect 
on the viewer. (Model: Marina Gray, Bar Harbor, ME)
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a b

Figure 9: A side-lighting effect creates a dark and moody  
image with the use of shadows.

Figures 10a & 10b: (a) Side-lighting adds depth and intrigue to patient portraits. (b) A 
single overhead parabolic octabox is used to create the side-lighting effect.

Figure 11: High-end product photographs  
commonly utilize dark light to create a sense  
of sophistication.

Figure 12: High-contrast areas of juxtaposed 
bright and dark areas add refinement to an 
image.

Figure 13: An area of color on an otherwise 
monochrome background creates strong visual 
interest and emotion.

Figure 14: Black and white images convey 
global form and shape.

Figure 15: Black and white images allow the 
photographer to artistically emphasize contours 
and boundary information.

While determining if an 

image has high or low 

emotional and esthetic 

value is important, 

it is perhaps more 

imperative to ascertain 

which attributes 

contribute to this value 

and why.
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Texture: Another way to influence the emotional register of 
the viewer is to make photographs that appeal to multiple sen-
sory inputs. Creating unique depth and dimension to each ob-
ject by highlighting their texture arouses the corporeal aware-
ness of touch and promotes a haptic dimension of visuality 
for the surface of the object: is it coarse, smooth, glossy, matte, 
cool, or warm (Figs 16-18)?24

Depth of field: As already described, a minimalistic pho-
tographic composition often is preferred to pictures that have 
multiple subjects to distract the viewer’s attention. As a final 
guideline, photographers may use a larger aperture setting and/
or macro lenses to create a shallow depth of field. This tech-
nique further augments the streamlined aesthetic by holding 
a single point of focus near the center of the object, while the 
background blurs out of focus yet remains cohesive enough to 
provide context for the image as a whole (Figs 19 & 20). 

Summary 
Dental photography, like any profession-related skill, requires 
a particular set of techniques, aptitudes, and guidelines to pro-
duce emotionally driven photographs that leave a rich and 
strong memory with the viewer. While determining if an image 
has high or low emotional and esthetic value is important, it is 
perhaps more imperative to ascertain which attributes contrib-
ute to this value and why. Providing objective guidelines to the 
subjective human-centric proclivities surrounding these pho-
tographs is a challenging task, but, ultimately, the choices the 
clinician makes concerning composition, lighting, and subject 
matter say as much about the individual creating the photo as 
it does about the patients and products being photographed.

Figure 16: Texture adds depth and highlights tactile sensory inputs.

Figure 17: Texture arouses the sense of touch, allowing the 
viewer to imagine whether the subject is cool, smooth, or 
glossy.

Figure 18: Texture triggers the viewer’s emotions and  
promotes a haptic dimension of visuality.

Figure 19: The use of a larger aperture creates a shallow 
depth of field with a specific focal point on the subject.

Figure 20: A blurred background creates a minimalistic  
aesthetic while providing enough context to remain cohesive.
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The Missing Tooth

Danièle Larose, DMD, AAACD

Abstract 
The successful replacement of a single anterior tooth involves a balance between esthetics, 
function, and anticipated longevity. In many cases, collaboration between the general 
dentist and one or more specialists is required to resolve the hard and soft tissue challenges 
that may arise in the process of achieving the desired outcome. This article describes how 
a collaborative approach between a cosmetic dentist and a specialist in replacing a single 
tooth produced the maximum benefit for the patient. Also discussed are how committing 
to a thorough examination and an educated patient improved the patient’s overall dental 
health and self-esteem.

Key Words: ortho-restorative, single tooth replacement, tissue recontouring, 
gingival augmentation, Accreditation Case Type III

How the General Dentist and  
a Multidisciplinary Approach 
Can Achieve an Excellent 
Clinical Outcome

“Correcting proportions with conservative 
orthodontic movements can greatly help 
patients through the unfortunate situation 
of anterior tooth loss.”
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Introduction
There are many options available today for patients presenting 
with a missing or failing tooth. While it can be a challenge to 
create a lifelike restoration that blends into the natural denti-
tion, recontouring or augmenting the soft tissue can be very 
helpful in achieving natural esthetics.  In addition to soft tissue 
esthetic procedures, correcting proportions with conservative 
orthodontic movements can greatly help patients through the 
unfortunate situation of anterior tooth loss.

Case Report

Patient Complaint and History 
A 30-year-old male presented with a chief complaint that sev-
eral teeth were sensitive to cold. He also wanted information 
on how to correct the crowding of his lower teeth and whiten 
his smile. He had not been to a dentist for at least five years and 
thought he had never had a dental cleaning. The patient had 
experienced a traumatic dental injury many years earlier and 
had been treated with an endodontic post and crown on tooth 
#10 (Figs 1-3).

Clinical Findings and Diagnosis 
A thorough hard and soft tissue examination was performed, 
including radiographs and clinical photographs. Periodontally, 
the patient presented with Class III calculus, several areas of re-
cession, and a thin area of attached gingiva associated with the 
mandibular bicuspids and canines. In addition, periodontal 
bone loss was observed radiographically on the distal of tooth 
#18. A 6-mm clinical probing depth was noted in this area, 
likely due to an unerupted wisdom tooth. A 4-mm pocket with 

bone loss associated with #10 also was observed. A root frac-
ture linked to a defective post and crown restoration on that 
tooth was suspected, as the pocket was clearly observed in one 
specific area. Several posterior interproximal carious lesions, 
including one of considerable size on #18, were identified, and 
treatment with composite restorations was recommended to 
the patient. An anatomical defect was present on the distal as-
pect of tooth #7. The patient had Class I occlusion with lower 
anterior crowding with working interferences present on teeth 
#4 and #5. The temporomandibular joints appeared healthy 
and asymptomatic. Apart from the dental issues, the patient 
was in excellent general health.

Treatment Plan 
The patient was advised that treatment of the existing carious 
lesions and periodontal issues should be completed prior to 
orthodontic correction of the anterior crowding. The extraction 
of #17 was critical to the restoration of #18; however, treat-
ment of #18 was planned to be deferred until its periodontal 
condition improved. A deep cleaning was recommended to re-
move supragingival and subgingival calculus and ensure tissue 
health.

Orthodontics and implant placement: The risk of keep-
ing the failing lateral incisor was discussed with the patient, as 
were options to replace it in the future. An endosseous implant, 
a Maryland bridge, and a removable partial denture were dis-
cussed as possibilities for the replacement of #10. Due to a size 
discrepancy resulting from the narrow widths of both lateral 
incisors, orthodontic treatment prior to the implant surgery 
would also create more ideal spacing for the implant in addi-
tion to correcting the crowding issues.1-4 The patient preferred a 
long-term and fixed solution and seemed to be more inclined 
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toward the implant option after his orthodontic treatment. 
Consultation with a periodontist was recommended regard-
ing the possibility of utilizing an implant to replace #10 and 
to evaluate the bone loss associated with #18. Possible tissue 
changes after extraction were outlined, and it was suggested 
that a connective tissue augmentation graft, performed by the 
periodontist, might be preferable to achieve optimal esthetics 
regardless of whether the patient chose a bridge or implant.5

Home whitening and clear aligners: The treatment plan 
included the use of clear aligners with a pontic in the area of 
#10 in lieu of a temporary partial denture, until the implant 
was ready to be restored. It was suggested that the aligners 
could also be used to whiten the teeth with a home whiten-
ing kit. The patient was informed that following orthodontics, 
esthetic correction of the anatomical defect on #7 might be 
possible with the use of composite or a minimal-preparation 
porcelain veneer. 

The patient received a written list of the estimated costs of 
the different treatment possibilities. He wanted to take some 
time to consider the options and to seek financial assistance 
before starting treatment.

Treatment 
Treatment commenced with the administration of local anes-
thesia, caries removal, and the placement of composite resto-

rations on #2, #4, and #5, which had been diagnosed at the 
comprehensive exam.

The patient returned six months later with the post on #10 
decemented. A root fracture was visible both clinically and ra-
diographically (Fig 4). The prognosis was deemed poor and 
options for the replacement of this tooth were once again dis-
cussed.

The patient required more time to secure finances to pro-
ceed with the more permanent solution. He also wished to 
consult with the periodontist that we had recommended for 
implant placement. The post and crown were temporarily rece-
mented and the patient was again given a written estimate of 
all treatment options. He was reminded that #18 required res-
toration due to caries, but declined treatment until after his 
periodontal consultation.

Orthodontics: The patient was scanned (iTero, Align Tech-
nology; San Jose, CA) and full photographic series (both orth-
odontic and AACD Accreditation) were obtained, followed 
by a thorough orthodontic examination. The latter revealed a 
Class I molar and canine occlusion, 20% overbite, and a 2-mm 
overjet. Lower anterior crowding was present, as were narrow 
arches and thinning attached gingiva in the areas of #22 and 
#27. The patient was informed that grafts might be necessary 
following orthodontic treatment, as well as the necessity of ex-
tracting #17 in order to restore #18 due to deep distal caries 
prior to starting orthodontic movements.

Three goals for orthodontic treatment were identified: cor-
rection of crowding, widening of both arches, and creation of 
equal spaces to enable #7 and #10 to be the same width. These 
orthodontic treatment objectives were planned using a 3D 
digital system that includes a Bolton analysis tool (ClinCheck, 
Align).

Treatment time was estimated to be 10 months. The patient 
was given a consent form to take home for further review, as 
well as a prescription for a cephalometric radiograph.

After several months, the patient returned and received a 
referral to a maxillofacial surgeon concerning the extraction of 
#17. The possibility of endodontic treatment on #18 was also 
discussed due to the progression of caries. The patient proceed-
ed with extraction of the semi-impacted wisdom tooth and, 
being eager to start orthodontic treatment, accepted acceler-
ated orthodontics with a chairside accelerator (Propel Excel-
lerator, Propel Orthodontics; San Jose, CA). Due to the quicker 

Figure 1: Preoperative retracted maxillary anterior frontal  
view (1:1).

Figure 2: Preoperative frontal smile view (1:2).

Figure 3: Preoperative full-face smile view (1:10).
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timeline, the ClinCheck was reviewed and modified, resulting 
in a treatment plan that included clear aligners (Invisalign, 
Align) plus retention in passive aligners.   

Aligners and home whitening: After approximately one 
month of healing post-extraction, #18 was restored. At the 
same appointment, clear aligner attachments were placed with 
clear composite (Evanesce Enamel Clear, Clinician’s Choice; 
New Milford, CT). Soft tissue infiltration was performed em-
ploying four carpules of injectable anesthesia (3% Citanest 
Plain, Dentsply Sirona; York, PA) followed by micro osteo-
perforations from distal of first bicuspids to distal of first bi-
cuspids, upper and lower. A new Propel tip (using an implant 
driver at 45 RPM) was inserted to a depth of approximately 2 
mm into the cortical bone in all areas. At this point, the pa-
tient began the five-month, five-day aligner change orthodon-
tic movements (this is in contrast to the 14-day wear of each 
set of clear aligners usually prescribed). The patient also began 
a whitening regimen with 10% carbide peroxide gel (Opales-
cence, Ultradent; South Jordan, UT) nightly for two weeks. 

Implant placement:  After consulting with the maxillofa-
cial surgeon, the patient chose the implant option to replace 
#10. Extraction of #10 and immediate implant placement were 
planned during the final weeks of orthodontic treatment. This 
portion of treatment was timed to occur while the patient was 
in retention with aligner #23. Once the orthodontic move-
ments were completed, limited occlusal equilibration was re-
quired as only the canines and one bicuspid needed an occlu-
sal adjustment. A new scan was taken, and new custom trays 
were fabricated to be worn during orthodontic retention and 
the healing phase of the implant treatment. 

The periodontist extracted the failing #10, immediately 
placed a 4/3 x 15 mm endosseous implant (Biomet 3i; Palm 
Beach Gardens, FL), and performed a soft tissue augmenta-
tion procedure to achieve maximum gingival esthetics.6 With 
the healing cap in place, the clear aligners were fitted with a 
custom pontic to replace the extracted #10 for three to four 
months. Once the periodontist confirmed implant integration, 

impressions were taken to create a temporary crown on the 
implant. The surgeon then refined the soft tissue augmenta-
tion and the temporary crown was modified to ensure optimal 
esthetics  (Figs 5-6b).5,7 The healing time for the temporary 
crown was six months, during which time the patient was in-
structed to wear his aligners nightly. Once tissue healing was 
achieved (Fig 7),  the temporary crown was removed, and an 
implant transfer was placed and verified with a periapical ra-
diograph (Fig 8). A final impression was taken with polyvinyl 
siloxane impression material (Affinity, Clinicians Choice). The 
final shade selection, multiple photographs for the technician, 
and a bite registration were also obtained at this time (Fig 9). 
The temporary crown was then recemented.  An impression of 
the temporary crown was also sent to the laboratory to com-
municate the emergence profile to be replicated.

Final restoration: After consultation with the technician, 
the preferred definitive restoration was determined to be a cus-
tom zirconia implant abutment (Fig 10) with a cement crown 
(e.max, Ivoclar Vivadent; Amherst, NY). In consideration of the 
periodontist, it was decided to use temporary cement to ensure 
easier removal of the crown if it became necessary in the future. 
Within a few weeks, the new abutment and crown were ready 
for a try-in. Shape and shade modifications were required, so 
the case was returned to the lab along with specific instructions 
and photographs. The temporary crown was once again rece-
mented. Once the prescribed modifications were completed, a 
second try-in resulted in much-improved esthetics, to the satis-
faction of both patient and doctor.

It was decided to place the abutment permanently and 
torque to 20 Ncm. Polytetrafluoroethylene tape was placed 
in the access cavity and composite (B1 Evanesce) was used to 
close the opening in the abutment. The crown was cemented 
(Temp-Bond, Kerr Dental; Brea, CA). A radiograph was taken 
to ensure no subgingival cement was present (Fig 11). (Note: 
in smile design, it is ideal that the two centrals be identical. 
On the other hand, it is normal and visually pleasing for the 
two laterals to be slightly different.) That said, the defect on #7 
was now visually displeasing to the patient and he agreed to 
a slight shape modification using composite to better match 
#10 (Fig 12). No preparation was made; however, the biofilm 
was removed with a blaster (Bioclear; Tacoma, WA). Tooth 
#12 was then etched and a single coat of adhesive (MPa Max, 
Clinician’s Choice) was applied. The tooth was restored em-
ploying a combination of nano-enhanced universal restorative 
composite (Universal, Evanesce ), white opaquer and grey tint 
(Creative Color, Cosmedent; Chicago, IL), and a thin layer of 
Evanesce Enamel Clear. After light curing, the restoration was 
shaped and polished with a medium disc (Sof-Lex, 3M; St. 
Paul, MN) and polishers (ASAP, Clinician’s Choice) (Fig 13).

The patient was scanned for his final retention trays (Vive-
ra, Align). After two weeks he returned for the tray insertion. 
He was instructed to wear his retainers nightly for at least two 
years, then two to three times a week.

Figure 4: Preoperative radiograph showing failing #10.
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Figure 5: Initial temporary restoration on implant. Figures 6a & 6b: Initial temporary restoration.

a b

Figure 7: Tissue shaping with temporary 
restoration on implant.

Figure 8: Periapical 
view of temporary 
crown on implant.

Figure 9: Shade guide with many samples to 
help the technician evaluate the shading to 
be achieved.

Figure 10: Zirconia abutment on soft tissue 
model.

Figure 11: Final 
periapical x-ray of 
#10 after completion 
of treatment.

Figure 12: Close-up retracted right lateral 
view (1:1) showing a defect on the distal of 
#7.

Follow-Up 
The patient returned at  two months and six months for overall 
assessment. The periodontist also saw him for a follow-up and 
was very happy with the results. Most importantly, the patient 
was pain-free and very pleased with the restorative outcome 
and overall treatment experience (Figs 14-16). 

Summary 
Employing a multidisciplinary approach combining ortho-
dontics, periodontal, and restorative solutions to help ensure 
complete harmony of the smile instead of focusing on a single 
tooth can offer our patients an optimal esthetic outcome. This 

is true not only for the missing tooth challenge but in restor-
ative cases as well. The use of clear aligners has improved the 
esthetics and longevity of the author’s patients’ restorations. 
Adding orthodontics in the general dental practice is an excel-
lent asset to enhance patient outcomes.
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Figure 15: Postoperative frontal smile view (1:2).
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Examiners’ Commentary

Case Type III: Planning for Success 

William J. Rowe, Jr., DDS, AAACD
Dr. Larose provided excellent treatment to her patient. 
However, no case is perfect, and examiners offered the 
following observations (Figs 1 & 2):
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Accreditation Case Type III focuses on a dentist’s ability 
to  handle tissue in an edentulous space. A candidate may 

restore a missing tooth with a bridge or an implant; however, 
in both scenarios, proper development of the tissue in the 
edentulous area and integration of the restoration into the 
natural dentition are critical elements for case success. Given 
the requirements necessary to achieve a result that falls within 
the zone of excellence defined by Accreditation standards, 
appropriate case selection, interdisciplinary communication, 
and collaboration with a skilled laboratory technician are key 
factors, as well.1

Dr. Larose was able to exceed her patient’s expectations 
and achieve Accreditation-level success with restoration of 
an endosseous implant in the #10 space. She employed orth-
odontic movement to improve positioning for the restora-
tion of #7 and allow for proper placement and restoration 
of an endosseous implant in the #10 space.2  A provisional 
implant crown at #10 helped to develop proper emergence 
profile and guide tissue support during the healing process. 
Accurate records to communicate soft tissue support and re-
storative contours were provided to the ceramist to guide 
fabrication of the definitive restorations.

Examiners appreciate the attention and dedication Ac-
creditation candidates like Dr. Larose expend to achieve ex-
cellent results with a challenging case type. She carefully 
chose the right patient, focused on communicating effec-
tively with the laboratory technician, periodontist, and oral 
surgeon to obtain an ideal result, and took the necessary 
steps to utilize proper clinical techniques. 

Dr. Rowe is an AACD Accredited Member and an AACD 

Accreditation Examiner since 2011. He practices in  

Jonesboro, Arkansas.

• Criterion #53: Is the color (hue, value, chroma) 

selection appropriate/natural, not monochromatic?  

The value of #10 was found to be slightly lower 

than the adjacent dentition.

• Criterion #56: Is incisal translucency and halo effect 

appropriate? The restoration on #10 exhibited 

slightly excessive translucency and an overdone 

halo effect in the incisal third.

Figure 1: Preoperative retracted maxillary anterior frontal view (1:1).

Figure 2: Postoperative retracted maxillary anterior frontal view (1:1).
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“The art of composite bonding is an 

interdisciplinary modality that incorporates 

sculpture, design, engineering, architecture, 

and the dynamics of light to create highly 

esthetic, seamless, and functional outcomes.” 
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Artistically 
Emulating Nature

 27 Journal of Cosmetic Dentistry 

Brian P. LeSage, DDS, FAACD, FAGD, FAAED

Abstract
Composite artistry requires mastery of multiple skills to consistently 
create lifelike composite restorations. Other factors influencing the 
success of smile makeovers utilizing directly placed composite include 
the restorative material’s ability to replicate the biological, functional, 
and esthetic properties of healthy tooth structure. However, also of 
paramount importance is the clinician’s strict incorporation of four 
clinical cornerstones essential to achieving esthetic, functional, and 
durable direct composite restorations: starburst bevel, putty matrix, 
composite scaffolding and multilayering, and finishing and polishing. 
This article reviews these clinical cornerstones in detail, provides 
guidance for incorporating them into the clinical protocol for direct 
composite placement, and illustrates their utility with a clinical case 
presentation.

Key Words: composite restorations, starburst bevel, putty matrix, 
composite scaffolding, composite layering, composite finishing 
and polishing 

Four Clinical Cornerstones for Biomimetic Results

with Direct Composite 
Restorations
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properties (e.g., better compressive strength, diametrical tensile 
strength, fracture resistance, wear resistance, low polymerization 
shrinkage) and esthetic characteristics (e.g., high translucency, 
high polish retention, better esthetics) over their earlier counter-
parts (Table 1).7,8 

Strength, Hardness, and Stability 
Interestingly, when choosing a material, compressive strength, di-
ametral tensile strength, flexural strength, and hardness should all 
be considered. Additionally, a critical characteristic of esthetic restor-
ative materials is their long-term color stability; the primary reason 
patients request replacement of a composite resin restoration in the 
esthetic zone is an unacceptable color match. Therefore, an esthetic 
criterion of the selected restorative material is its ability to mimic 
the appearance of natural tooth color by considering and assess-
ing the initial color match, as well as color stability after prolonged 
exposure in the oral environment.9 Note that a composite’s color 
stability is dependent upon the material’s resin matrix, filler particle 
dimensions, depth of polymerization, and coloring agents.10-12

Aelite Aesthetic Enamel Bisco

Beautifil II Shofu

Clearfil Majestic Kuraray America

Empress Direct Ivoclar Vivadent

Estelite Omega Tokuyama Dental America

Evanesce Clinician’s Choice

Filtek Supreme Ultra 3M

G-Aenial Sculpt GC America

GrandioSO Voco

Harmonize Kerr

Herculite XRV Ultra Kerr 

Mosaic Ultradent

Omnichroma Tokuyama Dental America

Paradigm 3M

Renamel NANO Plus Cosmedent

Tetric EvoCeram Ivoclar Vivadent

Venus Diamond Kulzer

Venus Pearl Kulzer

Table 1. Nanohybrid & Nanofilled Composites

Introduction 
Three-dimensional (3D) composite artistry requires mas-
tery of multiple skills to consistently create lifelike com-
posite restorations. Patients present with smile deficien-
cies comprising infinite esthetic variables and clinical 
complexities, for which a comprehensive understanding 
of every aspect of the case and the selected restorative 
materials is critical to successfully restore the tooth to 
an ideal esthetic and functional outcome. The American 
Board of Cosmetic Dentistry—the credentialing author-
ity of the American Academy of Cosmetic Dentistry—has 
endeavored to illuminate these variables in its Accredita-
tion criteria sheet.1 The approximately 40 criteria listed 
help in establishing an appropriate diagnosis, evaluating 
case progression, and achieving the eventual restorative 
outcome. 

However, the cited criteria can also be broken down 
into numerous subcategories, and there is much crossover 
due to their interrelated nature. Therefore, the success of 
smile makeovers utilizing directly placed composite is 
predicated on a combination of factors. These include, 
but are not limited to, the composite restorative material’s 
ability to replicate the biological, functional, and esthetic 
properties of healthy tooth structure (i.e., biomimetic 
dentistry),2 and the clinician’s strict incorporation of four 
clinical cornerstones essential to comprehensively master-
ing composite artistry: starburst bevel, putty matrix, com-
posite scaffolding and multilayering, and finishing and 
polishing.

Material Characteristics, Selection,  
and Shade Matching 

Interdisciplinary Modality 
The art of composite bonding is an interdisciplinary mo-
dality that incorporates sculpture, design, engineering, 
architecture, and the dynamics of light to create highly 
esthetic, seamless, and functional outcomes. Fortunately, 
in response to the ever-increasing demand for esthetic 
dentistry, improvements to the physical and mechanical 
properties, esthetics, and durability of direct composite 
materials, as well as enamel and dentin bonding systems, 
have been introduced. Combined, these advances have 
encouraged and enabled more minimally invasive restor-
ative techniques.3,4 

Nanocomposites 
For example, over the years, resin composites have evolved 
through generations of traditional macrofilled, micro-
filled, hybrid, microhybrid and, today, nanocomposites.5 
The latter, in particular, have been cited for their function-
ality in posterior Class I and Class II restorations, as well 
as their esthetic applications in anterior restorations.6 
Nanocomposites demonstrate improved mechanical 
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Opacity, Translucency, and Light Reflection 
However, a challenge to shade determination and color match-
ing is establishing a balance between opacity and translucency 
during the smile restoration process. A highly opaque material 
will block all light and prevent dark dentin color from showing 
through underneath. Unfortunately, highly opaque materials 
will neither absorb nor reflect sufficient natural light for the 
restorations to appear pleasingly dynamic and lifelike.

Additionally, if the selected restorative materials differ in 
value, chroma, or hue compared to the natural tooth, an obvi-
ous esthetic mismatch at the tooth–restorative interface will 
result. Even if a perfect shade match is achieved, the margins 
likely will be visible because resin absorbs and reflects light 
differently than enamel over dentin.13 

Clinical Guidance: To prevent dehydration during initial shade  
selection and shade reproduction:
1. Take shade tab photographs prior to teeth dehydration.
2. Take photographs with a triangular, wedge-shaped increment of 

composite on the teeth/tooth.
3. Use a spectrophotometer for shade analysis of the teeth/tooth.
4. Color-map using the above information. 

Clinical Cornerstones for Emulating Nature 
To comprehensively master 3D composite artistry and achieve 
an ideal overall esthetic outcome, it is essential that dentists in-
corporate four clinical cornerstones into their direct composite 
restorative protocol. These clinical cornerstones (demonstrat-
ed here on typodonts, in illustrations, and in clinical images), 
include a starburst bevel, putty matrix, composite scaffolding 
and multilayering, and finishing and polishing.

Starburst Bevel 
A starburst bevel, described initially by the author in 2007,14 

creates a gradual transition between tooth structure and all 
resins.15 This transition enables visual blending or imparting 
a chameleon effect between the esthetic characteristics of the 
two materials (e.g., tooth structure and restorative material), 
eliminating the visible margin.16,17 Its proper use is crucial to 
producing a restoration that is invisible to the eye.

The starburst bevel is created with bevels that differ in depth, 
length, and volume. This undulated bevel facilitates blending 
resin and enamel so that when light transmits through the res-
in, it also interacts with the enamel, thereby camouflaging the 
fractured edge (Figs 1 & 2). 

 

Clinical Guidance: Create a starburst bevel on the facial aspect and 
a shoulder margin on the lingual.

Figure 1: View of a starburst bevel incorporating a conventional 
30-degree bevel and additional bevels of varying depths, lengths, 
and volumes.

Figure 2: The completed starbust bevel and the putty matrix 
properly trimmed to the facial incisal line angle.

“…these advances have 
encouraged and enabled 
more minimally invasive 
restorative techniques.” 
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Putty Matrix
A putty matrix, made directly or indirectly from a diag-
nostic mock-up using polyvinyl siloxane material, must 
be precisely trimmed to the facial incisal line angle. The 
putty matrix serves as a 3D blueprint for initiating the 
lingual scaffolding of the lingual enamel to subsequently 
apply the dentin, translucent, tints, and enamel compos-
ite layering increments (Figs 3a & 3b).18 Other anatomi-
cal features and characteristics (e.g., dentinal lobes, trans-
lucency, incisal halo, facial enamel) also can be developed 
from this initial lingual shelf or scaffolding (Figs 4a & 4b).

 
Clinical Guidance: Fabricate the putty matrix off of a direct 
or indirect mock-up of the tooth/teeth to be restored. Trim the 
putty matrix to the facial-incisal line angle.

 
Composite Scaffolding and Multilayering  
Composite layering is the third crucial clinical corner-
stone of 3D composite artistry. Layering composite resto-
rations for enhanced esthetic outcomes progressed from 
the development of light-curing technology and the in-
troduction of comprehensive, multishaded enamel, den-
tin, and effect direct restorative materials. These optically 
structured composite systems offered a variety of opacity, 
translucency, hue, and chromatic shades (Figs 5-7).

Today, successfully incorporating esthetic composite 
systems depends on a dentist’s understanding of layered 
materials, combined with artistic and skillful application 
of architectural concepts, in order to emulate natural den-
tal anatomy and optical properties. This can be achieved 
by following the author’s 3D Characterized Layering Tech-
nique, which was first described in 2007.14 Ranging from 
simple placement to more advanced layering concepts, 
this 3D technique begins by using the putty matrix to es-
tablish the lingual enamel, then progresses to building 
dentinal lobes as visualized from the natural dentition.

The shade for the dentin lobes is determined from 
the gingival third of the tooth, where the enamel is thin-
nest (Fig 8). The dentin lobe topography, which is estab-
lished in the incisal third of the tooth, leaves zones for 
translucent shaded composite to be placed (Fig 9) (note 
that the correct incisal translucency and halo effect must 
be established in this area). Tints can be applied sparingly 
to create maverick coloring (Fig 10). The final outer layer 
of facial enamel composite, determined from the middle 
third of the tooth where the enamel is thickest, must be a 
homogenous layer that covers the entire facial surface of 
the tooth (Fig 11).

Clinical Guidance:
1. Etch the enamel past the end of the starbusrt bevel, and the  

dentin, for 20 to 30 seconds, then rinse for 10 seconds.
2. Apply 2+ coats of universal adhesive for 30 seconds; air dry until 

nothing moves; then light cure.
3. Place a thin (e.g., 0.5 mm) increment of enamel shade composite 

into the putty matrix, being sure to include the entire incisal edge; 
place the putty matrix onto the tooth, ensuring that the composite 
contacts the lingual surface of the tooth to be restored, and light 
cure for 20 seconds.

4. Place a more opacious or chromatic shade of composite to mimic 
the dentin shade of the tooth. Build irregular dentinal lobes that 
blend apically into the starburst bevel—but do not fill them—and 
stretch to reach the incisal edge. Light cure.

5. Apply a translucent or enamel effect shade of composite to fill in 
between the lobes and also into the interproximal transition zones, 
then light cure.

6. Apply tints, always white, internally (e.g., below or on top of the 
translucent zone) to mirror the maverick coloring of the natural 
teeth. 

7. Cover all prior layers of composite and 2 mm to 3 mm beyond the 
bevel with an enamel shade that will modulate the value of the 
restoration, then light cure for 2 to 3 cycles of 20 seconds from the 
buccal and lingual aspects. 

Finishing, and Polishing 
Morphology and surface finish: Finishing and polishing, the 
fourth clinical cornerstone essential for successful direct compos-
ite restorations, are both material- and technique-sensitive. To 
achieve a highly esthetic and durable restoration, a topographi-
cally correct surface is clinically necessary. Morphology and sur-
face finish that are clinically correct for an esthetic outcome help 
to prevent staining, plaque retention, gingival irritation, recurrent 
caries, abrasiveness, wear kinetics, and tactile perception by the 
patient.19,20 

Primary, secondary, and tertiary anatomy: Each patient has 
their own unique and specific tooth luster and polish, and each 
tooth has its own primary (i.e., general shape or outline form), 
secondary (i.e., peaks and valleys), and tertiary (i.e., texture, dots, 
and lines) anatomy. Contouring is the artistic act of gross reduc-
tion to obtain the required restorative anatomy and outline form. 
Changes are made to areas that reflect or disperse light, thereby 
improving the smile's esthetics. Start with a coarse or medium 
disc to correct the incisal edge plane (Fig 12). The goal is to mir-
ror the adjacent tooth. A coarse disc moves the line angles toward 
the interproximal area (Fig 13). A medium-grit disc can be used 
to begin the finishing and polishing by removing any remaining 
imperfections and scratches. Finally, a red flame-shaped finish-
ing diamond is used to make minor adjustments by moving the 
line angles toward the center of the tooth, creating the appropri-
ate curvature to the line angle (Figs 14 & 15). Following this se-
quence will impart a high polish to the restoration.
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a b

Figures 3a & 3b: (a) The lingual enamel layer is established by placing a small, thin increment of composite into the 
putty matrix intimately against the tooth and light curing. (b) This lingual scaffolding is a precise starting point for the 
3D composite layering technique.

a b

Figures 4a & 4b: (a) To initiate 3D scaffolding of the composite restoration, a very thin increment of the selected 
enamel shade is placed in the putty matrix. (b) Dentinal lobe development. 

Figure 5: Translucency is established 
by placing the appropriate thickness of 
translucent or enamel composite.

Figure 6: Natural characterization is 
achieved by applying white tints (and 
other colors) as maverick colorization to 
mirror adjacent dentition.

Figure 7: The selected enamel shade, when 
placed in the appropriate thickness, ideally 
modulates the value of the final restoration.
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Figure 8: A more opacious/chromatic shaded 
composite layer—which should be applied 
upward onto the starburst bevel to block out the 
fracture line—creates the dentinal lobes.

Figure 9: A translucent composite layer is 
placed to fill in between the dentinal lobes and 
interproximally in the transition zones, but does 
not fill the starburst bevel.

Figure 10: A tint or characterization layer creates 
maverick coloring, where needed, to replicate 
the patient’s natural dentition.

Figure 11: The final layer of facial composite is 
applied to cover all prior composite layers and 
onto the natural tooth beyond the starburst 
bevel.

Figure 12: A coarse or medium disc creates the 
incisal edge plane.

Figure 13:  A coarse or medium disc moves the 
line angles from the center portion of the tooth 
to the mirror position on the contralateral tooth 
(the red marks indicate where the outer facial 
enamel layer establishes the line angle; the solid 
blue line indicates where it should be moved to 
mirror the contralateral tooth).

Tips 

Beginner
• Select a composite kit 

with a full complement 
of shades (e.g., A, B, and 
D) that ideally includes 
multiple dentin shades.

• For anterior restorations, 
use a minimum of two 
composite shades (i.e., a 
dentin shade with more 
chroma for the first layer 
deep in the tooth, and a 
shade with less chroma or 
higher value for the outer 
enamel layer).

Intermediate
• Take before and after 

photographs of all your 
cases, and use these as a 
basis for improving your 
contouring and color-
matching skills.

• Use rubber dam isolation, 
but be aware that the teeth 
will dehydrate.   

Advanced
• Perform detailed color-

mapping and photography 
prior to rubber dam 
placement and tooth 
dehydration.

• Incorporate more advanced 
3D characterized layering 
techniques.   

• Follow the contour, polish, 
and high finishing (sheen) 
sequence to create texture 
and luster appropriate 
for the specific patient’s 
dentition.
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Finishing is the process of refining the roughness or mini-
mizing the micro scratches typically created during contour-
ing.21,22 Polishing imparts a high sheen and further eliminates 
micro scratches, creating a satin finish, lower luster, or high 
sheen, depending on the tooth being replicated.

Imparting realism: Various finishing and polishing tech-
niques and systems are available for imparting realism in di-
rect composite restorations, thereby enhancing a patient’s 
smile (Fig 16). Removal of excess material and recontouring is 
performed first, using any of a variety of coated abrasive discs, 
carbide burs and stones, fine finishing diamond burs, and 
resin- or silicone-impregnated burs.23 Seamless and invisible 
margins are effectively achieved when fine, extra-fine, and ul-
tra-fine finishing diamonds are used.23 A polishing system that 
includes polishing discs, points, cups, wheels, silicone brushes, 
goat hair brush with a chamois in the middle, and polishing 
paste should be used to achieve the appropriate luster and pol-
ish, as well as patient-specific variations in surface roughness, 
topography, and sheen.22,24

Figures 14 & 15: A red flame-shaped finishing diamond moves the line angles toward the center of the tooth.

Figure 16: Following appropriate finishing 
and polishing, the definitive restoration 
demonstrates the ideal sheen and luster, with 
natural-looking translucency, incisal halo effects, 
and lifelike characteristics.

Clinical Guidance:
1. Begin contouring using a coarse disc to create the facial 

planes and incisal edge plane.
2. Use a red flame-shaped diamond to create line angle  

positions.
3. Use pencil lines and smudged articulator paper to reveal 

and confirm the topography and reflective surfaces on the 
facial anatomy.

4. Apply texture using a coarse diamond on a low speed.
5. Polish with medium and fine discs, and/or rubber points 

and wheels.
6. Reapply texture, then use a goat hair brush with composite 

polishing paste at low torque and firmness, followed by 
higher speed and less pressure.

“To achieve a highly 

esthetic and durable 

restoration, a 

topographically correct 

surface is clinically 

necessary.”
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Clinical Case 
A 32-year-old patient presented with an existing composite res-
toration on tooth #9 that he received when he was 12 to treat 
a Class IV fracture. The additive restoration comprising the in-
cisal one-third of this anterior tooth did not blend with the 
natural tooth structure or the adjacent teeth (Figs 17a & 17b). 
The patient requested a more esthetic and natural-looking res-
toration.

Shade Selection 
To select the best shade, three triangle-shaped wedges in vary-
ing degrees of thickness with high chroma, translucency, and 
enamel shade were placed on the tooth and light cured (Fig 
18). Selecting the right hue, chroma, and related value based 
on the thickness of composite is critical, as thickness deter-
mines how light will reflect, absorb, and transmit off the com-
posite to establish the correct shade.

After shade-taking and color-mapping, rubber dam isola-
tion with ligation was established  (Fig 19). Conservative re-
moval of the composite was initiated, and after removal of 1 
mm to 1.5 mm, it was determined that the existing composite 
shade would work well as the dentin substrate and lingual scaf-
folding.

Layering 
Due to the transition between the existing restoration and 
tooth structure, a minimal starburst bevel was placed (Fig 20), 
which served as the starting point for the 3D composite artist-
ry. (In most cases the entire composite would be removed, but 
that was not necessary in this case. However, the same protocol 
would be followed.) In the present case, routine etching (Etch-
37 w/BAC, Bisco; Schaumburg, IL), universal adhesive applica-

tion (All-Bond Universal, Bisco), and curing (Demi Plus, Kerr; 
Brea, CA) were performed to initiate bonding (Fig 21), and 
white tint (Estelite Color, Tokuyama Dental America; Encini-
tas, CA) was added as maverick coloring to mirror the con-
tralateral central incisor. The outer composite layer (i.e., facial 
enamel layer covering beyond the starburst bevel and all previ-
ously placed composite layers in their entirety) was placed and 
cured (Estelite Omega, Tokuyama) (Fig 22).

Contouring, Finishing, and Polishing
Contouring was initiated by first establishing the appropriate 
outline form using a coarse disc, red flame-shaped finishing 
diamond, and blue points (Dialite, Brasseler USA; Savannah, 
GA) (Figs 23a-23c). Finishing was then undertaken with a me-
dium blue disc (FlexiDisc, Cosmedent; Chicago, IL) and pink 
diamond-impregnated points (Dialite), followed by a green 
striped diamond (6856L31.020, Brasseler) in an electric hand-
piece (NSK, Brasseler) on very slow speed to create tertiary 
anatomy or texture (Figs 24a-24c). The final polishing phase 
was completed using a goat hair brush (Brasseler) with a cham-
ois in the middle and composite polishing paste (Enamelize, 
Cosmedent) (Figs 25 & 26).

The patient was dismissed and seen 5 business days later, 
at which time contouring and gradation of finishing and pol-
ishing was resumed (the author recommends that the patient 
be seen between 5 and 10 business days later so the tooth can 
rehydrate adequately). The definitive restoration demonstrates 
seamless integration and harmony with the surrounding denti-
tion, as well as appropriate anatomy, texture, and sheen (Figs 
27a-30).

a b

Figures 17a & 17b: (a) Preoperative smile view revealing the patient’s unesthetic composite restoration on #9. (b) Retracted 
preoperative view with visible composite margin.
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Figure 18: Using the selected shade of composite, place 
a higher chroma/dentin shade, translucency shade, and 
enamel shade in a “triangle” from thick to thin, and 
light cure.

Figure 19: A ligated rubber dam was placed for ideal 
composite bonding.

Figure 20: A cut-back facially and incisally, 
with minimal starburst bevel, was all that was 
necessary due to the existing composite-to-
tooth transition.

Figure 21: Routine etching, rinsing, and 
universal adhesive bonding protocols were 
performed.

Figure 22: The final enamel layer was applied 
to cover the bevel and extend up onto the 
gingival enamel.

Figures 23a-23c: (a) A coarse disc was used to contour the incisal edge and facial surface, and to establish the outline form of the 
tooth. (b) A red flame-shaped finishing diamond was used to finish the margins and develop the line angles, while (c) a coarse 
blue diamond-impregnated point was used for initial contouring.

a b c
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Figures 24a-24c: (a) A blue (medium) aluminum oxide disc aided polishing, while (b) a coarse (green striped) diamond imparted 
tertiary anatomy. (c) A pink (medium) diamond-impregnated point was used for prepolishing.

a b c

Figure 25: A goat hair brush with 
chamois in the middle, along with 
polishing paste, was used to achieve 
the appropriate sheen for this 
patient.

Figure 26: View of the initial contouring, finishing, and polishing.

Figures 27a-27c: Views with various light sources showcasing the tertiary anatomy.

a b c
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Figures 28a & 28b: Postoperative images of the well-integrated definitive restoration on #9, which was achieved without any biological 
sacrifice. (a) Retracted view. (b) Smile view.

a b

Figure 30: Portrait of the happy patient. 

Figures 29a & 29b: Two-year postoperative images. (a) Retracted view. (b) Smile view.  

Summary 
The ultimate goal of composite bonding is to achieve predictable and long-
lasting restorative results in a minimally invasive way, without recurrent is-
sues that warrant further removal of healthy tooth structure, or the use of 
more invasive and aggressive restorative techniques. The systematic approach 
described in this article—which is predicated on the clinician’s ability to in-
corporate four clinical cornerstones into their direct composite protocol—
will enable the creation of seamless, undetectable, and ultra-conservative ad-
ditive restorations. By broadening their knowledge of and skill in executing 
starburst bevels, putty matrices, composite scaffolding and multilayering, 
and finishing and polishing, clinicians will be able to achieve composite res-
torations that mimic the beauty of natural tooth structure while enhancing 
its integrity in a biomimetic way.

a b
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Prosthetically 
Driven 
Minimally 
Invasive 
Implantology
Attila Bodrogi, DDS

Abstract
Today’s implant specialist/restorative dentist/laboratory technician 
team is challenged to find and utilize predictable procedures that 
provide patients with satisfying long-term functional and esthetic 
results.  Patients increasingly seek implant-supported solutions in 
the esthetic zone and expect surgical interventions to be atraumatic, 
with little postoperative discomfort and a rapid recovery. Meeting 
their high expectations depends mainly on maintaining the 
hard and soft tissue structures during and after tooth extractions 
and when placing implants. Although several techniques exist 
to regenerate or reconstruct tissue loss at implant sites, these 
procedures require complex treatment with multiple interventions 
and can cause more trauma for patients. This article addresses 
aspects of minimally invasive treatment in terms of both implant 
and restorative dentistry, with a focus on partial extraction therapy. 
Clinicians knowledgeable about the rapidly evolving methods of 
treatment can provide a great service to their patients.

Key Words: tissue preservation, immediate implant 
placement, primary stability, partial extraction therapy, 
osseodensification, emergence profile 
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Introduction 
The practice of responsible dentistry means approaching treat-
ment based on an understanding of science and biology, evi-
dence-based minimally invasive treatment, serving the patient’s 
best interests, and impacting the patient’s life in a meaningful 
way. Due to greater awareness of health-conscious lifestyles 
and the pervasive influence of social media over the last de-
cade, cosmetic dental patients have come to expect maximum 
esthetic results and the highest level of function. These patients 
rightfully expect a thoroughly planned and comprehensive ap-
proach, especially in cases where the goal is not only an es-
thetic makeover but also functional improvement. Because 
long-term esthetic results can exist only when supported by the 
correct function, the clinician must be particularly knowledge-
able about smile design and techniques concerning occlusion.

Partial Extraction Therapy 
The situation becomes further complicated when one seeks to 
replace missing teeth with implants. Implant site preservation 
is the concept of maintaining the volume and architecture of 
both the soft and hard tissues during and after extraction. The 
collapse of the buccal cortical plate in a post-extraction ridge, 
especially in the anterior dentition,1-3 is a challenging situation 
in restorative and implant dentistry.4 Implant surgeons should 
strive to preserve as much tissue as possible, but in the case 
of a delayed approach, they must reconstruct the surrounding 
tissues to achieve long-term functional and esthetic success. A 

Figure 1: Digitally designed complex, prosthetically driven full-mouth reconstruction with minimally invasive flapless 
guided implant placements. 

variety of ridge preservation techniques have been described 
in the literature. Besides immediate implant placement,5 there 
is one approach that uses the root itself (or at least a fragment 
of the root) to maintain the cortical plate. This approach is 
called partial extraction therapy (PET),6 which is an umbrella 
term comprising the socket shield, the pontic shield, and the 
root submergence techniques.7 

The biology behind PET involves the maintenance of peri-
odontal ligaments attached to the intentionally left root (or 
fragment), which provide the blood supply to the cortical plate 
from inside the socket. The key factor when placing an implant 
immediately, either in the case of total or partial extraction, is 
primary stability, which is determined by the design and sur-
face structure of the implant, as well as the bone’s quality and 
quantity. Osseodensification is a novel technique that allows 
for an increase in bone density,8,9 and in certain areas (i.e., the 
posterior maxilla and sinus) can allow for an auto-grafting pro-
cedure to be performed without opening the lateral window. 

In addition to these biologic considerations, excellent es-
thetics can be achieved through proper planning. The primary 
guiding principle of planning is “facially driven smile design.” 
Utilizing this principle, one can determine the shape and size 
of the final restorations, as well as the position of the prosthet-
ics made for the implants.10 It is critical that the implants be 
placed in the correct position with a prosthetic plan in mind; a 
digitally designed 3D-printed surgical guide is an essential tool 
to accomplish this (Fig 1).11 
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Case Report 

Patient Complaint and Initial Situation 
A 45-year-old male sought treatment when his maxillary right 
central incisor (#8), which had undergone root canal treat-
ment, fractured near the gum due to trauma. The patient’s 
general dentist recognized the possibility for immediate im-
plantation and referred him to the author’s clinic after tem-
porarily splinting the broken tooth to the adjacent teeth with 
composite filling material (Fig 2). A cone-beam computed to-
mography (CBCT) image clearly showed the fracture line, so 
the position of the implant could be accurately planned. Ac-
cording to the latest CBCT classification for immediate implant 
placement based on the radial plane tooth position and bone 
wall dimensions,12 this situation was a Class IIb; therefore, an 
immediate implant placement could be performed with rela-
tive ease (Fig 3).

Maintaining Tissue Volume 
It is important to note that in these situations, practitioners are 
not able to place an implant immediately into the extraction 
socket because, even when employing the least traumatic ex-
traction procedure, only the buccal and palatal cortical plates 
remain and the apical bone is also missing. When performing 
implant placement in the smile zone, maintaining volume is 
critical, as loss of volume creates extremely displeasing esthet-
ics.13-17 The pink esthetic score (PES) assesses the esthetic suc-

Figure 2: Initial situation, 
showing #8 splinted to 
the adjacent teeth with 
composite.

Figure 3: The patient’s 
CBCT image with the 
correctly determined 
implant position. 

Figure 4: Pink esthetic score and its parameters, shown in a single implant in 
the anterior maxilla at the 18-month follow-up in a previous case.

cess of single implants. It examines seven different parameters, 
evaluating each with a score between 0 and 2, with a maximum 
total score of 14 (Fig 4).18  

With these considerations and keeping the biology of the 
healing process following tooth extraction in mind, immedi-
ate implantation was an obvious solution. It is of the utmost 
importance to know that the buccal cortical plate is usually 
very thin (less than 1 mm)19 and that long-term tissue volume 
maintenance depends on the blood supply to the bone. From 
the periosteum side, the flapless approach provides safety; 
however, preserving blood vessels from the periodontal liga-
ment side is another scientifically proven method for predict-
able implant placement. Several studies, as well as daily chair-
side observation, have shown significantly less bone resorption 
when employing a flapless approach. This is why PET, namely 
the socket-shield technique, was the author’s first consider-
ation in this case.20,21

Other Techniques 
Of course, in Type 1 socket situations such as the present case, 
there are other possible treatments. When considering the time 
from extraction to implant placement and deciding between 
immediate, early, or delayed placement, practitioners can 
choose from among the following techniques: 

12.9 mm

12 3
4

56 7
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• immediate implant placement with gap grafting
• early implant placement with contour grafting
• socket grafting with delayed implant placement
• delayed placement with connective tissue grafting 
• modified interpositional vascularized augmentation neo-

genesis.
Early and delayed techniques require multiple visits and 

surgical procedures, take more treatment and healing time, 
and cause greater patient discomfort. The immediate approach, 
however, is based on the “one surgery—one time” concept: it 
is minimally invasive and results in significantly less bone loss 
over time. Consequently, it must be concluded that the main 
advantage of PET over the classic Tarnow approach involving 
immediate implant placement with gap grafting17 is the impor-
tance of maintaining the internal blood supply by keeping the 
root membrane and preserving periodontal ligaments.

It should be noted that PET also has limitations and pos-
sible complications. The main contraindication is a periodon-
tally compromised tooth with loose attachment to the bone. 
However, periapical inflammation is not a reason to avoid 
using this approach, as an apicoectomy can be performed 
simultaneously. In terms of complications, shield exposure 
should be mentioned, as the reason behind it generally is the 
improper preparation of the root fragment. However, this can 
be solved relatively easily by submerging the shield back to the 
crest level and letting the soft tissue close again, or by carrying 
out connective tissue grafting on the site.

While performing the socket shield technique, a 1- to 1.5-
mm buccal fragment of the root must be kept intentionally 
by removing the coronal part of the tooth first  (Fig 5). Af-
ter that, the root should be dissected mesiodistally up to the 
apex  (Fig 6),  and then only the palatal portion should be 

Figure 5: Removal of the coronal part of the 
hopeless tooth.

Figure 6: Mesiodistal dissection of the root. Figure 7: Removal of palatal fragment. 

Figure 8: Occlusal view, showing the root 
membrane buccally and the dimensions of 
the palatal extraction socket. 

Figure 9: Shield preparation. Figure 10: Implant insertion. 

Figure 11: Final 3D position of palatally placed 
implant, occlusal view. 

Figure 12: Grafting the gap between the 
root membrane and implant with allograft 
material. 

Figure 13: Immediate screw-retained 
provisional six days postoperative, showing 
excellent healing and tissue stability. 
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removed (Fig 7) to provide room for the implant to be placed 
behind the shield immediately (Fig 8).  Shield preparation is 
an important part of this procedure. The shield should be cut 
back to the crest level, which must be thin enough and shaped 
chamfer-like to leave sufficient room between the root mem-
brane and the implant-to-restoration interface (Fig 9).22-24 Root 
membrane kits are available (e.g., PET Kit, MegaGen America; 
Englewood Cliffs, NJ) to help practitioners with precise and pre-
dictable shield preparation.

An implant system with a platform-switching solution, a 
thread design appropriate for high initial stability, and an inter-
nal connection for easy screw-retained restorability should be se-
lected (Fig 10). When temporizing implants, the main criterion 
is to have high primary stability. This parameter should always 
be measured with an implant stability quotient (ISQ) device, as 
temporization can be done only if the ISQ is 70 or above. Seat-
ing torque is sometimes used to determine the stability of an 
implant; however, torque does not necessarily correlate with im-
plant stability.25-28

In an extraction socket, it follows that there will be insufficient 
bone quantity. There are two options to increase primary stabil-
ity. The first is to conventionally position the osteotomy and the 
implant mostly into the palatally and apically located bone (Fig 
11).29 The second option is to use a bur kit (e.g., Densah, Versah; 
Jackson, MI) in a counterclockwise direction to prepare the im-
plant bed, resulting in a denser and better-quality bone to sup-
port the newly placed implant. Osseodensification in combina-
tion with the socket-shield technique is a safe choice for anterior 
cases as well, with the understanding that neither the burs nor 
the condensed bone are in contact with the shield itself, and they 
therefore cannot dislodge the buccal root fragment, as they are far 
more palatal. In general, Densah burs can replace conventional 
osteotomy burs whenever an implant site provides a sufficient 
amount of bone to be condensed, the only exception being a 
Class V situation.

The increased primary stability is essential, as it allows the fab-
rication of an immediate implant-supported provisional. Stud-
ies have shown the best tissue healing pattern around immedi-
ately placed implants can be achieved by utilizing the dual-zone 
approach.30 This concept consists of grafting the gap between 
the implant and the extraction socket—in this case, the buccal 
shield (Fig 12)—and providing an immediate provisional on the 
implant (Fig 13). Because of the differences between immediate 
temporization and immediate loading, occlusal considerations 
and proper restoration design were essential in this case.31

Special care must be taken when dealing with the emergence 
profile of implant-supported restorations (Fig 14).32 The rea-
son for this is that only proper critical and subcritical contours 
provide sufficient space for the soft tissue and their blood ves-
sels. The shield must not be in contact with the restoration. The 
enormous advantage of this immediate approach is that it mini-
mizes trauma and the number of interventions (one operation 
one time), and it offers an opportunity to mold the soft tissues 
around the implant from the beginning. 

• Start treatment planning with the prosthetic 
solution in mind.

• Always have a CBCT.

• First, consider the possibility of an immediate 
approach.

• Use an implant system that is appropriate for 
high initial stability.

• Develop the skills that enable you to utilize the 
dual-zone concept, such as  chairside immedi-
ate temporary or individual healing abutment. 

• Educate yourself about prosthetic consider-
ations of implant dentistry.

• Surround yourself with a team with the same 
vision (implantologist, prosthodontist, digital 
technician, etc.).

• Open your mind to new, out-of-the-box tech-
niques.

• Use the advantages of digital technology such 
as printed surgical guides and restorations.

• Attend hands-on courses.

TIPS
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Healing and Follow-Up 
After a healing period of four months, this case was ready 
to be finalized (Fig 15). All the esthetic parameters on 
the extra- and intraoral images were checked (i.e., PES) 
and, as the esthetics were deemed pleasing (Figs 16 & 
17), the screw-retained provisional was copied for the fi-
nal one-piece titanium-based porcelain-fused-to-zirconia 
restoration. In this phase, there is an opportunity to make 
some modifications in shape, size, and emergence profile 
(Figs 18 & 19). If the patient is open to enhancing their 
dentition through objective smile design parameters, the 
clinician must act accordingly; however, in some situa-
tions, as in this case, the clinician was permitted only to 
reconstruct the extraction site. The final images taken at 
the 15-month follow-up show no dimensional changes 
at the site and demonstrate excellent esthetics and tissue 
health (Figs 20-24).

Summary 
The concept of minimally invasive treatment has come to 
the fore in the last decade. The primary and most impor-
tant measure of success is long-term durability, which re-
fers to both the preservation of the volume of tissues sur-
rounding the implants and the longevity of the prostheses 
supported by them. Patients want esthetically outstanding 
and lasting restorations as quickly and with as little trau-
ma as possible, even in cases that require implant place-
ment. Partial extraction therapy can be employed with 
predictable and reproducible success not only in the es-
thetic zone but also in the posterior areas, even in cases of 
adjacent implants (Fig 25). In conclusion, in most cases, 
it is easier and more predictable to preserve an implant 
site than to reconstruct it. 

Figure 15: Provisional at the four-month follow-up, showing 
outstanding tissue maturation and stability. 

Figure 18: Final screw-retained restoration with proper 
emergence profile.

Figure 16: Frontal view of the tissue control, showing excellent 
papillae positions, gingival zenith, and contour. 

Figure 17: Occlusal view of the tissue control, showing identical 
volume compared to the adjacent natural teeth. 

Figure 14: Critical and subcritical contouring of the provisional 
can be modified chairside.  
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Figure 19: Final implant-supported restoration in situ on day of 
placement.

Figure 20: Follow-up at 15 months, showing no dimension 
changes and good tissue health. 

Figure 21: Follow-up at 15 months, occlusal view. Figure 22: Follow-up at 15 months, right lateral view. 

Figure 23: Intraoral radiograph of the provisional and CBCT control at 15 
months. The shield is clearly visible, maintaining the cortical plate and tissue 
volume.

12.9 mm

Figure 24: Portrait of the happy patient at the 
15-month follow-up. 
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[to PET] is a periodontally 
compromised tooth with 
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bone. However, periapical 
inflammation is not a reason 
to avoid using this approach, 
as an apicoectomy can be 
performed simultaneously.
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• The Dental Workshop
• Nu Smile Ceramics
• Can Dental Studio
• D and L Dental Studio LLC
• Martin Dental Studio
• Progressive Dental Lab
• Elite Dental Restorations
• Finishing Touch Dental Lab
• Creative Smiles
• Elite Dental Arts
• Takehiro Akiyoshi
• Sage Dental Design

• Shama Ceramics Dental Lab
• Finesse Dental Lab
• Eclipse Dental Inc
• Americare Dental Lab
• Newell Ceramic Art Inc
• Kappel Dental Arts
• Hi Tech Prosthetics
• Damerau Dental Creations
• Agnini Family Dental
• Robert Faulkner DDS
• World Class Dentistry
• Dental Care Of Scarsdale PLLC
• Hybridge Dental Laboratory, LLC
• Stewart Dental Laboratory
• Dresch Tolson Dental Labs
• Gray Dental Lab Inc
• Kass Dental Lab
• Crown Dental Studio
• Gnathodontics Ltd
• Ragle Dental Lab Inc
• Walker Dental Lab Inc
• Gemini Dental
• Peebles Prosthetics
• Associated Dentists
• Barksdale Dental Lab
• Sunbelt Crown and Bridge
• M.M.S Freytag Inc
• Jacksons Porcelain Lab
• Identical Dental Lab
• Star Dental Laboratory
• Weber Family Dentistry
• Alamo Prosthodontics
• CB Dental Lab LLC
• Dental Aesthetic Studio PC
• Smoke Bomb Hill Dental Clinic
• Marotta Dental Studio Inc
• Walter Reed National
• Naval Area Dental Center
• Bay View Dental Lab
• Knight Dental Group Inc
• Pittman Dental Laboratory
• Arrowhead Dental Lab Inc
• Tri County Dental Lab
• Changing Smiles
• Nellmar Laboratories
• Ultra Tech Dental Lab
• Lebon Dental Services
• ArtTech Dental Lab
• Stevens Dental Prosthetics
• Epic Dental Studios
• Hyde Dental
• Anderson Dental Studio
• Cutshaw Dental Lab
• Na’pier Cosmetics Ltd Inc
• Picasso Dental Studios Inc.
• A Dent Restorations
• Creative Design
• Hiros Dental Studio LLC
• Esthetic Dental Laboratory
• Bryce Canyon Dental Studio
• Valenzuela Dental Lab
• Laboratoire Dentaire Summum Inc
• Edgar Jimenez Dental
• VM Lab Technologies
• Diablo Dental Arts Inc
• Oral Reconstruction & Cosmetic
• Unice Dental Art Ltd
• Laboratoire Dentaire Manningham Inc
• Unistar Dental
• Indent Studio
• DDS Lab LLC
• Pamela DiTomasso Dental Corporation
• Maroney Dental Lab
• Anderson Dental Studio
• Experience Dental Studio
• Leavitt and Scher Dental Group
• Lintec Dental Labs
• QSDL
• Larry Randy Buntyn DMD
• Prosthodontics & Implant Dentistry
• Yagi Designs
• Oak View Dental Lab
• Golden Dental Laboratory
• Matrix Full Service Dental Lab
• Christopher Williams DMD
• Midtex Dental Lab
• Cosmetic Dental Associates
• Misc Sales - House Account
• XL Dent Laboratories LLC
• Chic Dental Studio
• Arizona Esthetics
• Astro Dental Art Ltd
• Harrisons Dental Lab
• Doca Group
• Frontier Dental Lab
• Distinctive Dental Studio Inc
• H & R Dental Studio
• Aesthetic Dental Art Studio
• Obdulla Rondon DDS
• Gemini Ceramics
• US Dental
• Exceptional Dental Arts
• Legacy Dental Arts

• Joseph Mulloy Dental Lab
• 3D Dental Lab
• Renaissance Dental Lab
• KH Dental Lab
• Rite Bite Denture Clinic
• Patriot Dental Laboratory Inc
• Roberta’s Crown & Bridge
• Valley Dental Arts
• Bio Aesthetics
• M&D Dental Arts
• Innovative Dental Technologies
• Cosmetic Advantage Inc
• Innovative Dental Laboratory
• Evolution Studio Dental Ceramics
• Summit Dental Lab
• Capture Dental Arts
• Sowle Ceramics
• Apex Dental Lab Inc
• Uni Dental Studio
• Mascola Esthetics Dental Lab
• South Park Dental Group
• Qualident Dental Lab LLC
• Synergy Ceramics
• Dentissimo Lab Dent
• Apex Dental Milling
• Y M Dental Lab
• Esthetic Dental Designs
• Bon Dental Laboratory Ltd
• Spodak Dental Group
• Triangle Dental Lab
• Evolution Dental Science LLC
• Today’s Dental Lab LLC
• Barclay Dental
• Cosmetic Dental Artistry
• Alberta Denture Clinic Inc
• Laboratoire Dentaire Champlain
• SouthDown Dental
• Apa Rosenthal Group
• Innovative Aesthetics Dental Lab
• Cypress Dental Lab
• Louisiana Dental Implant Lab
• Precious Art Dental Lab
• RJ Dental Creations
• McDonald ACH Rm J22
• Grandpas Dental Care
• Bobby Clark CDT
• IK Dental Studio
• Atlantic Aesthetics
• Premier Dental Arts Studio
• Digital Dental Leaders
• ARM Dental Lab
• Tru Crown
• Biggs AFLD Dental Clinic #2
• Deane Hill Dental Lab
• PDL Dental Lab
• Cypress Dental Studio
• Whitley Dental Laboratory
• E-V Dental Lab Inc
• Whitecap Institute
• All Dental Inc
• Diamond Head Dental Lab LLC
• Power Dental Studio
• West Coast Dental Milling Centre
• Fort Jackson Dental Activity
• Precision Dental Lab
• D Baird Dental Lab
• Macomb Dental Ceramics
• Toothking Dental Studio Ltd.
• Monz Dental Lab Inc
• Gono Dental Lab
• Simpatico Dental Studio
• James B Dental Studio
• Advantage Dental Design Lab
• Summit Dental Lab
• Tuxedo Park Dental Services
• Abby Dental Studio Inc
• Dental Story Lab
• Dentaklix
• JDM Dental Studio
• Rocky Mountain Dental Ceramics Inc
• JR Dental Lab
• Goddard Dental Lab
• Master Dental Solution Ltd.
• Express Dental Lab LLC
• Precision Dental Lab
• Picasso Dental Ceramics LLC
• Chattanooga Dental Technologies
• Digital Dent Prost
• 3D Dental Laboratories
• BioDental Sciences LLC
• JDL Dental
• Q-Precision Dental Lab Ltd
• Midwest Dental Arts - Melbourne
• SK Dental Ceramic Studio Inc
• Parkway Dental Lab LLC
• Modern Dental Lab USA
• New Century Dental Services
• Clifton L Harris DDS
• New Smile Prosthodontics
• Arch Works Dental Lab Corp
• Vivid Smiles Dental Lab
• Eric M Donaty DMD
• Camp Pendleton

• Ceramic Artisan Dental Lab
• Montana Dental Lab
• Qualtek Ceramic Dental Lab Ltd
• Precision Dental Innovations
• SDL Swiss Dental Lab
• OSMAR Trading
• Naisbitt Family Dentistry
• Allegra Dental
• Albanese Dental Lab
• 123 Dentist  o/a BC Digital Dental
• Esthetics by Design LLC
• 3Dent Laboratory
• Saki Lab Dental Esthetics LLC
• Identity Dental Studio
• Laney Dental Arts
• Garden State Dental Design
• Spokane Dental Art
• Camcube Inc.
• Sea Island Dentistry PC
• Peninsula Cosmetic Implant Dtl Lab
• Crystal Crown Dental Milling Corp
• Laboratoire Dentaire Ozak
• Shine Smile Dental Lab
• Innovation Dental Studio Ltd
• CAD Ceramics
• Inter-Pro Dental Lab Ltd
• Kinetic Dental Aesthetics
• USA Dental Lab & Milling
• Digital Milling LLC
• Pacific Northwest Prosthodontic Lab
• CreoDental Prosthetics
• Mid Cape Dental Laboratory II Inc.
• Mint Dentistry
• Z Dental Studio
• High Ridge Dental
• Prestige Dental Arts
• Haus Milling Center
• Cerall Dental Laboratory
• Natural Design Dental Lab
• CDS Dental Studio
• Trans Blue Dental Lab
• Archibald Esthetics LLC
• Craftmill Dental Laboratory
• Engage Dental Studio
• Global Ceramics Dental Lab Ltd.
• Whiteford Dental Laboratory
• Core 3D Centres LP
• Azar Cana Holdings Inc
• Great Crowns & Smiles Dental Lab
• XirCon Dental Designers
• Harshit Aggarwal DDS
• Lucent Design Digital
• Urban Dental Design
• Dentcorp
• Downtown Dental Lab
• Americana Dental Inc
• Vista Dental Lab Studio
• Jewel Dental Lab
• 38 Smiles Dental Laboratory
• CUSP Ceramics
• Three Peaks Dental Milling Centre
• Hanna Dental Implant Center
• Hollywood Perfect Smiles
• Aesthetic Milling Systems
• Lab Angeles
• Advanced Oral Surgery & Dental
• STL Digital Dental Lab
• MicroDental Laboratory
• KB Dental Laboratory Ltd
• Lakeshore Dental Prosthetics LLC
• K&K Dental Studio
• Ata Dental Kissimmee
• Dentination Lab
• Barron Dental Laboratories
• Crown Dental Lab of
• Success Dental Laboratory Ltd
• Integrity Dental Services
• Compass Dental Arts
• Dental Designs & Solutions LLC
• 360 Digilab LLC
• Pacific Dental Arts, Inc
• Peak Dental Technologies
• 818 Dental Lab
• Design Dental Studios LLC
• The Dental Laboratory Inc
• Innovare Dental
• A.D Dental Lab
• Smile Now
• Hancock Dental Arts
• Pan Am Dental LLC
• Magellan Dental Arts
• H & A Ceramic Arts Ltd
• Spectrum-Killian
• Esthetic Digital Dental Lab
• Propel Digital Dental Lab
• Nova Denture and Implant Centre Inc
• Full Arch Dental Laboratory
• A Shade Above Dental Lab LLC
• Air Capital Dental Lab
• Middletown Dental Associates
• Watts Dental - St Pete
• Attention 2 Detail Dental Lab
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Dr Peter Auster, DMD, FACD   Pomona, NY
“e.max Prime has become my number one choice 
for strength and beauty. We finally have an esthetic 
zirconia that is strong enough for splints and 
bridges and translucent enough to be comfortably 
used in anterior cases. It‘s gradient technology 
creates Y3 strength where it is needed as well as 
Y5 translucency, to create a functional, beautiful 
restorative. It is truly worthy of the name e.max!“
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Making People Smile

IPS e.max® Prime.

For a difference you can see.

Make it
e.max®

Prime

Learn more about
IPS e.max® Prime

Place with
ZirCAD®

Cement

For optimal strength, esthetics and multiple 
indications. – Make it e.max!



• NuCraft Dental Arts
• Oral Ceramics Studio
• Yankee Dental Arts
• Drake Precision Dental Laboratory
• King Dental Arts
• Precision Craft Dental Lab
• Harrison Dental Studio
• Jerry’s Dental Lab
• Kootenai Dental Lab
• Sherard Dental Lab
• Centre City Dental Laboratory
• DSG Clearwater Dental Lab
• Trinident Dental Lab
• Corr Dental Lab
• Ottawa Dental Lab
• Custom Dental LLC
• Elegant Dental Laboratories LLC
• Ohio Dental Lab
• Nu Art Dental Lab Inc
• Crawford Dental Lab
• Precision Dental Design
• Georgia Dental Lab Inc
• Thompson Dental Studio
• Brlit Dental Lab Inc
• Jade Dental Lab Group
• Napa Valley Dental Lab
• Singler Dental Ceramics Inc
• Distinctive Dental Design
• Precision Ceramics
• Smile Designs by Rego
• Gordon Dental Lab
• Frontier Dental Laboratories, Inc
• Professional Dental Arts
• Custom Dental Ceramics
• Crown Me Dental Lab Inc
• Friendship Dental Lab
• Shaunns Dental Lab
• Triad Dental Studio
• Gibson Dental Designs Inc
• Killian Dental Ceramics Inc
• MicroDental Northwest Featuring
• Phoenix Dental Arts Inc
• New Image Dental Lab Inc
• The Master’s Hand Dental Lab
• Centric Dental Lab
• Findlay Dental Lab Inc
• Thompson Suburban Dent Lab
• Natural Esthetics Inc
• Infinity DigiLab LLC
• Exclusive Dental Arts Inc
• Mizrachi Dental Lab Inc
• Aesthetic Reconstructions
• Precision Dental Arts
• CMR Dental Lab
• Noel Lab
• Masters Touch
• Utah Valley Dental Lab Inc
• Gardali Crown & Bridge
• Matrix Laboratories
• Micro Dental Laboratories
• FR Dental Lab
• Precision Esthetic Dental Lab
• Harmony Dental Lab
• Harrison-Neal Dental Lab
• Dental Masters Lab
• Pacific Dental Inc
• Alpha Dental Ceramics LLC
• Superior Dental Lab Inc
• Rochester Technical Group Inc
• Alexander Lande Dental Lab
• Kaylor Dental Lab
• Langer Dental Arts
• Williams Dental Lab
• Burbank Dental Lab
• Sheen Dental Laboratory
• Cerum Dental Supplies Ltd
• Progenic Dental Laboratory
• Classic Dental Lab Ltd
• Wiand Dental Lab
• California Dental Arts
• Image Dental Laboratory Ltd
• The Lab
• Complete Dental Ceramics Inc.
• Gordana Dental Art Studio
• Robertshaw Dental Lab
• Ontario Ceramics Dtl Lab
• Allstar Dental Lab Ltd
• Artistic Dental Ceramic Ltd
• Hallmark Dental Lab Ltd
• Quantum Dental Laboratory
• Laboratoire Dentaire Gati Inc
• Filipancic Dental Lab
• Burlington Dental Studio
• McCulley Dental Lab
• Perfect Impressions
• Westech Dtl Laboratories Ltd
• Powers Dental Lab Inc
• Carlton Dental Laboratories
• Centennial Dental Lab
• Fayette Dental Aesthetics
• Crown Dental Studio
• Teamwork Dental Ceramic Lab
• DW Dental Lab

• Smith Haist Dental Lab
• Anvarda Dental Services
• Harmony Ceramic Dental Lab,Ltd
• Lab Dentaire Daniel Morin
• Innovative Dental Lab Ltd
• Talisman Dental Lab
• ADL Dental Lab
• Mitech  Dental Lab Inc
• Ocean Ceramics Ltd
• Schell Dental Ceramic Inc
• Hamilton Dental Lab
• Essex Dental Laboratory
• Lab Dentaire Roger Picard
• C & H Dental
• Silex Dental
• Nash Dental Lab
• Nilsson Dental Studio
• Apache Dental Lab
• Miller Dental Lab Inc
• D & R Dental Ceramic (2007) Ltd
• Ernesto’s Dental Lab Inc
• Rocky Mountain Dental Lab
• Identity Laboratories Inc
• Suncoast Ceramic Studio
• Cosmetic Dental Arts
• Integra Dental Ceramic Studio
• Treasure Dental Studio Inc
• Lab Esthetik - Art Inc.
• Faustini Dental Arts
• Grasers Dental Ceramics
• Premier Dental Lab Inc
• B G Denture Clinic Ltd
• Stevenson Dental Technologies
• Professional Dental Studio Inc
• Impressions Dental Laboratory
• Cutting Edge Dental Lab Inc
• Southwest Florida Dental Arts
• Matrix Dental Lab
• Town & Country Dent (Dentaco)
• Image Dental Arts
• Costa Cad Creations LLC
• M.Y. Dental Lab
• Patrick J ODonnell Dental
• Natural Aesthetics
• R and R Restorations Inc
• Alternative Dental Lab
• Becker Dental Lab
• R and R Dental Lab
• Certified Dental Ceramics Inc
• Dental Ceramics Inc
• Allied Dental Lab
• Gator Ceramics
• Midwest Dental Arts
• Wolf Dental Studio
• Utica Dental Laboratories
• LSK 121 Oral Prosthetics
• Khzam Dental Ceramics
• CRN Dental Technology
• One Dental Ceramics
• Synergy Dental Ceramics
• Premiere Dental Studio
• Trosvig Dental Lab
• Pro Tech Dental Lab
• Advance Implants Dental Lab Inc.
• Dental Harmony Dental Lab
• Ianto Dental Studio
• ArtiSmile Dental Laboratory
• Mark Dental Lab
• Oral Arts & Design
• Hunter Dental Lab
• Ace Dental Studio
• Vital Tec Dental Lab Inc
• Art & Technology Dental Studio
• Larry Brewer Dental Lab
• Toothmaker
• Advanced Dental Lab
• H O T Creative Dental Designs
• Master Tech Dental Studio
• Helm Dental Laboratory
• Precision Aesthetics
• Image Dental Lab
• Lakeland Dental Laboratory
• Image Dental Laboratory
• AMR Dental Ceramics
• Vision Dental Arts
• Unlimited Dental Laboratory
• Genesis Cosmetic Dental Ceramics
• Creative Dental
• Artdent Esthetic Design Lab
• Platinum Dental Lab
• Prolab Esthetics Inc
• The Dental Workshop
• Nu Smile Ceramics
• Can Dental Studio
• D and L Dental Studio LLC
• Martin Dental Studio
• Progressive Dental Lab
• Elite Dental Restorations
• Finishing Touch Dental Lab
• Creative Smiles
• Elite Dental Arts
• Takehiro Akiyoshi
• Sage Dental Design

• Shama Ceramics Dental Lab
• Finesse Dental Lab
• Eclipse Dental Inc
• Americare Dental Lab
• Newell Ceramic Art Inc
• Kappel Dental Arts
• Hi Tech Prosthetics
• Damerau Dental Creations
• Agnini Family Dental
• Robert Faulkner DDS
• World Class Dentistry
• Dental Care Of Scarsdale PLLC
• Hybridge Dental Laboratory, LLC
• Stewart Dental Laboratory
• Dresch Tolson Dental Labs
• Gray Dental Lab Inc
• Kass Dental Lab
• Crown Dental Studio
• Gnathodontics Ltd
• Ragle Dental Lab Inc
• Walker Dental Lab Inc
• Gemini Dental
• Peebles Prosthetics
• Associated Dentists
• Barksdale Dental Lab
• Sunbelt Crown and Bridge
• M.M.S Freytag Inc
• Jacksons Porcelain Lab
• Identical Dental Lab
• Star Dental Laboratory
• Weber Family Dentistry
• Alamo Prosthodontics
• CB Dental Lab LLC
• Dental Aesthetic Studio PC
• Smoke Bomb Hill Dental Clinic
• Marotta Dental Studio Inc
• Walter Reed National
• Naval Area Dental Center
• Bay View Dental Lab
• Knight Dental Group Inc
• Pittman Dental Laboratory
• Arrowhead Dental Lab Inc
• Tri County Dental Lab
• Changing Smiles
• Nellmar Laboratories
• Ultra Tech Dental Lab
• Lebon Dental Services
• ArtTech Dental Lab
• Stevens Dental Prosthetics
• Epic Dental Studios
• Hyde Dental
• Anderson Dental Studio
• Cutshaw Dental Lab
• Na’pier Cosmetics Ltd Inc
• Picasso Dental Studios Inc.
• A Dent Restorations
• Creative Design
• Hiros Dental Studio LLC
• Esthetic Dental Laboratory
• Bryce Canyon Dental Studio
• Valenzuela Dental Lab
• Laboratoire Dentaire Summum Inc
• Edgar Jimenez Dental
• VM Lab Technologies
• Diablo Dental Arts Inc
• Oral Reconstruction & Cosmetic
• Unice Dental Art Ltd
• Laboratoire Dentaire Manningham Inc
• Unistar Dental
• Indent Studio
• DDS Lab LLC
• Pamela DiTomasso Dental Corporation
• Maroney Dental Lab
• Anderson Dental Studio
• Experience Dental Studio
• Leavitt and Scher Dental Group
• Lintec Dental Labs
• QSDL
• Larry Randy Buntyn DMD
• Prosthodontics & Implant Dentistry
• Yagi Designs
• Oak View Dental Lab
• Golden Dental Laboratory
• Matrix Full Service Dental Lab
• Christopher Williams DMD
• Midtex Dental Lab
• Cosmetic Dental Associates
• Misc Sales - House Account
• XL Dent Laboratories LLC
• Chic Dental Studio
• Arizona Esthetics
• Astro Dental Art Ltd
• Harrisons Dental Lab
• Doca Group
• Frontier Dental Lab
• Distinctive Dental Studio Inc
• H & R Dental Studio
• Aesthetic Dental Art Studio
• Obdulla Rondon DDS
• Gemini Ceramics
• US Dental
• Exceptional Dental Arts
• Legacy Dental Arts

• Joseph Mulloy Dental Lab
• 3D Dental Lab
• Renaissance Dental Lab
• KH Dental Lab
• Rite Bite Denture Clinic
• Patriot Dental Laboratory Inc
• Roberta’s Crown & Bridge
• Valley Dental Arts
• Bio Aesthetics
• M&D Dental Arts
• Innovative Dental Technologies
• Cosmetic Advantage Inc
• Innovative Dental Laboratory
• Evolution Studio Dental Ceramics
• Summit Dental Lab
• Capture Dental Arts
• Sowle Ceramics
• Apex Dental Lab Inc
• Uni Dental Studio
• Mascola Esthetics Dental Lab
• South Park Dental Group
• Qualident Dental Lab LLC
• Synergy Ceramics
• Dentissimo Lab Dent
• Apex Dental Milling
• Y M Dental Lab
• Esthetic Dental Designs
• Bon Dental Laboratory Ltd
• Spodak Dental Group
• Triangle Dental Lab
• Evolution Dental Science LLC
• Today’s Dental Lab LLC
• Barclay Dental
• Cosmetic Dental Artistry
• Alberta Denture Clinic Inc
• Laboratoire Dentaire Champlain
• SouthDown Dental
• Apa Rosenthal Group
• Innovative Aesthetics Dental Lab
• Cypress Dental Lab
• Louisiana Dental Implant Lab
• Precious Art Dental Lab
• RJ Dental Creations
• McDonald ACH Rm J22
• Grandpas Dental Care
• Bobby Clark CDT
• IK Dental Studio
• Atlantic Aesthetics
• Premier Dental Arts Studio
• Digital Dental Leaders
• ARM Dental Lab
• Tru Crown
• Biggs AFLD Dental Clinic #2
• Deane Hill Dental Lab
• PDL Dental Lab
• Cypress Dental Studio
• Whitley Dental Laboratory
• E-V Dental Lab Inc
• Whitecap Institute
• All Dental Inc
• Diamond Head Dental Lab LLC
• Power Dental Studio
• West Coast Dental Milling Centre
• Fort Jackson Dental Activity
• Precision Dental Lab
• D Baird Dental Lab
• Macomb Dental Ceramics
• Toothking Dental Studio Ltd.
• Monz Dental Lab Inc
• Gono Dental Lab
• Simpatico Dental Studio
• James B Dental Studio
• Advantage Dental Design Lab
• Summit Dental Lab
• Tuxedo Park Dental Services
• Abby Dental Studio Inc
• Dental Story Lab
• Dentaklix
• JDM Dental Studio
• Rocky Mountain Dental Ceramics Inc
• JR Dental Lab
• Goddard Dental Lab
• Master Dental Solution Ltd.
• Express Dental Lab LLC
• Precision Dental Lab
• Picasso Dental Ceramics LLC
• Chattanooga Dental Technologies
• Digital Dent Prost
• 3D Dental Laboratories
• BioDental Sciences LLC
• JDL Dental
• Q-Precision Dental Lab Ltd
• Midwest Dental Arts - Melbourne
• SK Dental Ceramic Studio Inc
• Parkway Dental Lab LLC
• Modern Dental Lab USA
• New Century Dental Services
• Clifton L Harris DDS
• New Smile Prosthodontics
• Arch Works Dental Lab Corp
• Vivid Smiles Dental Lab
• Eric M Donaty DMD
• Camp Pendleton

• Ceramic Artisan Dental Lab
• Montana Dental Lab
• Qualtek Ceramic Dental Lab Ltd
• Precision Dental Innovations
• SDL Swiss Dental Lab
• OSMAR Trading
• Naisbitt Family Dentistry
• Allegra Dental
• Albanese Dental Lab
• 123 Dentist  o/a BC Digital Dental
• Esthetics by Design LLC
• 3Dent Laboratory
• Saki Lab Dental Esthetics LLC
• Identity Dental Studio
• Laney Dental Arts
• Garden State Dental Design
• Spokane Dental Art
• Camcube Inc.
• Sea Island Dentistry PC
• Peninsula Cosmetic Implant Dtl Lab
• Crystal Crown Dental Milling Corp
• Laboratoire Dentaire Ozak
• Shine Smile Dental Lab
• Innovation Dental Studio Ltd
• CAD Ceramics
• Inter-Pro Dental Lab Ltd
• Kinetic Dental Aesthetics
• USA Dental Lab & Milling
• Digital Milling LLC
• Pacific Northwest Prosthodontic Lab
• CreoDental Prosthetics
• Mid Cape Dental Laboratory II Inc.
• Mint Dentistry
• Z Dental Studio
• High Ridge Dental
• Prestige Dental Arts
• Haus Milling Center
• Cerall Dental Laboratory
• Natural Design Dental Lab
• CDS Dental Studio
• Trans Blue Dental Lab
• Archibald Esthetics LLC
• Craftmill Dental Laboratory
• Engage Dental Studio
• Global Ceramics Dental Lab Ltd.
• Whiteford Dental Laboratory
• Core 3D Centres LP
• Azar Cana Holdings Inc
• Great Crowns & Smiles Dental Lab
• XirCon Dental Designers
• Harshit Aggarwal DDS
• Lucent Design Digital
• Urban Dental Design
• Dentcorp
• Downtown Dental Lab
• Americana Dental Inc
• Vista Dental Lab Studio
• Jewel Dental Lab
• 38 Smiles Dental Laboratory
• CUSP Ceramics
• Three Peaks Dental Milling Centre
• Hanna Dental Implant Center
• Hollywood Perfect Smiles
• Aesthetic Milling Systems
• Lab Angeles
• Advanced Oral Surgery & Dental
• STL Digital Dental Lab
• MicroDental Laboratory
• KB Dental Laboratory Ltd
• Lakeshore Dental Prosthetics LLC
• K&K Dental Studio
• Ata Dental Kissimmee
• Dentination Lab
• Barron Dental Laboratories
• Crown Dental Lab of
• Success Dental Laboratory Ltd
• Integrity Dental Services
• Compass Dental Arts
• Dental Designs & Solutions LLC
• 360 Digilab LLC
• Pacific Dental Arts, Inc
• Peak Dental Technologies
• 818 Dental Lab
• Design Dental Studios LLC
• The Dental Laboratory Inc
• Innovare Dental
• A.D Dental Lab
• Smile Now
• Hancock Dental Arts
• Pan Am Dental LLC
• Magellan Dental Arts
• H & A Ceramic Arts Ltd
• Spectrum-Killian
• Esthetic Digital Dental Lab
• Propel Digital Dental Lab
• Nova Denture and Implant Centre Inc
• Full Arch Dental Laboratory
• A Shade Above Dental Lab LLC
• Air Capital Dental Lab
• Middletown Dental Associates
• Watts Dental - St Pete
• Attention 2 Detail Dental Lab
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Dr Peter Auster, DMD, FACD   Pomona, NY
“e.max Prime has become my number one choice 
for strength and beauty. We finally have an esthetic 
zirconia that is strong enough for splints and 
bridges and translucent enough to be comfortably 
used in anterior cases. It‘s gradient technology 
creates Y3 strength where it is needed as well as 
Y5 translucency, to create a functional, beautiful 
restorative. It is truly worthy of the name e.max!“
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Effects of Material Selection, 
Light Curing, and Polishing 
on the Color Stability of 
Direct Composite Resins  
A Photographic Study 

Taiseer Sulaiman, DDS, PhD

Abstract
A photographic series was undertaken to illustrate the effects of material selection, 
light curing, and finishing and polishing on the color stability and translucency of 
composite resin veneers. To prepare the samples, typodont teeth were veneered with 
composite resin and then finished and polished in four groups using progressively 
sophisticated polishing procedures. After immersion in hot coffee (131°F) for 7 
days, all samples were photographed for comparison. In addition, samples that 
underwent the full finishing procedure were compared as follows: cured versus 
under cured restorations, nanofilled composite versus microhybrid restorations, 
and composite resin versus natural tooth samples.

Key Words: nanofilled, composite resin, color stability, aging, finishing and 
polishing

“Coffee is known to cause significant staining of 
composite resins, and its temperature may act to 
accelerate the degree and severity of both the…
extrinsic and intrinsic staining.” 
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Introduction 
Today more than ever, patients expect highly esthet-
ic restorative dentistry. Although recent advances in 
technology have improved the reliability of restorative 
materials, some clinicians still have concerns about 
the color stability of composite resin restorations, es-
pecially since composite resin tends to become less 
translucent if it becomes stained, which degrades the 
esthetics of the restoration even further.1,2

Studies show that red wine, coffee, tea, juice, cola, 
and deionized water can cause staining of resin-based 
materials.3-6 In previous research, the most severe 
discoloration was seen in study groups immersed 
in coffee for 14 days at 131°F. Coffee is known to 
cause significant staining of composite resins, and 
its temperature may act to accelerate the degree and 
severity of both the extrinsic and intrinsic staining 
because of the effect it has on the resin/photoinitiator 
systems.7

Study 

Materials and Methods 
For this photographic series, typodont teeth were ve-
neered with composite resin and compared after arti-
ficial aging to demonstrate that color stability is influ-
enced by several factors, including material selection, 
light-curing technique, and finishing and polishing 
protocols. A common method of evaluating color sta-
bility was employed whereby samples were immersed 
in an aging solution (in this case, coffee at 131°F).8 

The composite resin samples varied by material type, light-curing tech-
nique, and finishing and polishing methodology. A nanofilled composite 
(Filtek Supreme Ultra Universal Restorative, shade A2, 3M; St. Paul, MN) 
and a microhybrid composite resin (Gradia Direct, shade A2, GC Amer-
ica; Alsip, IL) were used to veneer the facial surface of each tooth. Light 
curing was accomplished using a 1470 mW/cm2 visible light-curing unit 
with a 10-mm light guide (Elipar DeepCure-S LED Curing Light, 3M).  

The typodont teeth veneered with composite resin were immersed 
in hot coffee (131°F) for 7 days. This staining protocol was selected 
because of its ability to yield fast and dramatic results to demonstrate that 
material selection, light curing, and finishing and polishing techniques 
have the potential to dramatically increase or decrease the color stability 
of composite resins. This photographic series compared a nanofilled 
composite resin versus a microhybrid composite resin, a fully cured versus 
under cured nanofilled composite resin, and a nanofilled composite resin 
versus a natural tooth. Removal of extrinsic stains with polishing points 
(Jiffy Points, Ultradent, South Jordan, UT) and a diamond polishing 
paste and brush was also attempted. The groups were as follows:

• Group 1: carbide finishing bur only
• Group 2: carbide bur and coarse and medium discs 
• Group 3: carbide bur, coarse and medium discs, and polishing 

points 
• Group 4: carbide bur, coarse and medium discs, polishing points, 

and polishing with a diamond paste and brush.
Specimens in Group 4 also underwent the following comparisons:

• 4a: cured versus under cured nanofilled composite resin
• 4b: nanofilled composite versus microhybrid composite resin
• 4c: before versus after stain removal 
• 4d: nanofilled composite resin versus natural tooth.

Figure 1: Nanofilled composite resin versus microhybrid composite resin before (left images) and after (right images) a 
7-day immersion in hot coffee.
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Results 
Effect of composite resin type: Figure 1 shows the 
nanofilled composite resin before and after 7 days of 
coffee immersion and the microhybrid composite res-
in subjected to the same conditions. After immersion, 
the microhybrid composite resin was darker in color 
and exhibited dots and streaks that seemed to cor-
relate with the larger filler size within the composite 
resin. The nanofilled composite resin was less stained, 
was more uniform in color, and exhibited stable trans-
lucency.

Effect of optimum curing on color stability: Fig-
ure 2 shows the difference between a fully finished and 
properly cured nanofilled composite resin, achieved 
by curing the facial surface for 30 seconds and with 
close approximation, after 7 days of coffee immer-
sion, and a fully finished but under cured nanofilled 
composite. Under curing was achieved by curing the 
facial surface for 10 seconds at 3 to 5 mm from the 
surface, a common clinical practice when proper light 
curing is not taken into the highest consideration dur-
ing the composite resin curing process. It is clear from 
the photographic results that under cured composite 
resin takes on more stain than the same material that 
has been properly cured. Ensuring a proper curing 
technique and regularly testing the curing light for 
adequate output are both critical for ensuring long-
lasting, color-stable composite resin restorations.

Effect of optimal finishing and polishing on col-
or stability: Every dentist has a preferred finishing and 
polishing technique and related instruments. A se-
quential and thorough finishing and polishing proto-
col is critical to the color stability of composite resins. 

Figure 2: Properly cured composite resin (left) versus 
under cured composite resin (right) after a 7-day 
immersion in hot coffee.

Figure 3: Composite resin finished with carbide finishing bur. Before 
(left) and after (right) a 7-day immersion in hot coffee.

Clinical Tips 
Beginner

• Before using composite resin, be aware of its type 
and properties. 

• The smaller the filler size, the better the composite 
resin’s color stability and polishability. 

• Check the efficiency of the curing light and ensure 
that the composite is sufficiently cured.

Intermediate
• Skipping steps in the finishing and polishing 

procedure can affect the appearance and color 
stability of the composite resin. 

• The heat element in dark-colored beverages is 
detrimental to the color stability of composite 
resins.

Advanced
• Given efficient and sufficient light curing, as well 

as a thorough finishing and polishing procedure, 
nanofilled composite resins are the most color-
stable composite resins. 

• Extrinsically stained composite resin may be 
successfully refinished and repolished, removing 
most of the extrinsic stain and discoloration.
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removed when polishing the tooth. Even more dramatic is 
the difference in a natural tooth that has been immersed in 
coffee for 7 days and then polished. It is striking how similar 
the staining characteristics of the nanofilled composite resin 
are when compared to the natural tooth (Fig 8).

Summary 
When exposed to staining media such as grape juice or coffee, 
composite resin restorations may stain, which can influence 
the amount of light penetrating through the restoration and 
decrease the translucency of the final restoration. The nano-
filled composite resin in this study was the most resistant to 
color change and had stable translucency after aging. Under 
cured composite resins not only are less durable than fully 
cured composite resins, but they also acquire significantly 
more stain. The importance of a thorough, multi-step finish-
ing and polishing protocol was illustrated photographically, 
since the smoother the composite surface, the less it stained. 
Finally, it is possible to remove some extrinsic staining on 
both composite resins and natural teeth.

Figure 4: Composite resin finished with a carbide finishing bur 
and coarse and medium finishing discs. Before (left) and after 
(right) a 7-day immersion in hot coffee.

Figure 5: Composite resin finished with a carbide finishing bur, 
coarse and medium discs, and polishing points. Before (left) and 
after (right) a 7-day immersion in hot coffee.

Figure 6: Fully finished and polished composite resin (carbide 
finishing bur, coarse and medium finishing discs, polishing points, 
and diamond polishing paste and brush). Before (left) and after 
(right) a 7-day coffee immersion.

For this series, a four-step finishing and polishing se-
quence was completed, and the composite resin veneers were 
soaked in hot coffee for 7 days after each step. The images in 
this article present the results after using the following: 

• a carbide bur 
• finishing discs 
• polishing points 
• diamond polishing paste and brush.
Figure 3 shows a composite resin veneer after finishing 

with only a carbide bur and the same composite veneer after 
7 days of immersion in hot coffee. The rough bur marks ac-
quired significant amounts of stain.

Figure 4 shows a composite resin veneer after being fin-
ished with a carbide finishing bur and coarse and medium 
finishing discs. Following a 7-day coffee immersion, signifi-
cant staining still occurred, especially where the surface was 
not yet completely smooth.

Figure 5 shows a composite resin veneer after being fin-
ished with a carbide bur, coarse and medium finishing discs, 
and polishing points, as well as the restoration after 7-day 
coffee immersion. The results were better, but there was still 
significant staining, especially in areas that were inadequately 
polished.

Figure 6 presents a composite resin veneer after undergo-
ing the complete finishing and polishing sequence (carbide 
bur, medium and coarse finishing discs, polishing points, and 
diamond polishing paste and brush). The composite resin ve-
neer is also shown after a 7-day coffee immersion. The im-
mense improvement that the full, sequential finishing and 
polishing protocol makes on long-term color stability is very 
clear.

Repolishing of a surface to remove stains: The question 
is: Can the surface of a restoration or natural tooth be pol-
ished to remove stains? Figure 7 shows the entire sequence 
of composite resin veneers after 7 days of immersion in hot 
coffee, and the same groups refinished and polished with pol-
ishing points and a diamond polishing paste. 

In a fully cured and finished composite resin veneer that 
has been immersed in coffee for 7 days, some stain can be 
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Abstract
There are a limited number of options for restoring a diminished 
partially edentulous ridge, especially when the treatment site has 
sustained severe trauma. This article will demonstrate that when 
traditional hard/soft tissue treatment possibilities are not viable, 
alternative restorative choices utilizing high-strength gingiva-
colored crystalline ceramics can result in a highly esthetic and 
durable fixed partial denture.

Key Words: onlay-inlay grafting, Class III ridge defect, 
hybrid implant bridge, gingival color guide, graftless

Gingiva-Colored 
Restorative Material  
as a Substitute for Onlay-Inlay 
Grafting Following Trauma

Phelan R. Thomas, DDS, AAACD
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Learning Objectives

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

1. Choose the proper ceramic materials and shades for each 

individual patient’s teeth and tissues.

2. Understand options for restoring a partially edentulous ridge 

that has excessive bone and tissue loss.

3. Develop a treatment plan for the compromised edentulous 

ridge using gingival- and tooth-colored restorative materials.

CE
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CE—CLINICAL APPLICATION

Treatment Limitations and Challenges
The patient was subsequently referred to a local periodontist 
who felt that the additional ridge augmentation would not be 
a viable option due to the significant loss of hard and soft tis-
sue. Often, bone and soft tissue surgical procedures fall short of 
achieving a natural-looking esthetic result. In some cases, even 
after surgical procedures, the results are unpredictable and un-
satisfactory in terms of esthetics and function. These limitations 
may necessitate the use of gingiva-colored “pink” restorative 
materials to achieve the desired esthetic outcome.4 In some situ-
ations, a gingiva-colored prosthesis can be one of the treatment 
options to restore the hard and soft tissue defect.5 The artificial 
gingival restoration planned for this case aimed to provide a 
good integration between natural and artificial tissues. 

In addition to papillae, a sufficient volume of supporting 
hard and soft tissues is required to achieve an ideal esthetic out-
come. Surgical procedures may not always restore these lost tis-
sues and offer prosthetic solutions. In diagnosis and treatment 
planning, a prosthesis with artificial gingiva may be considered, 
as it potentially can provide a more favorable result while re-
quiring minimal or no surgical intervention.6

The ultimate physical and anatomic form of the pontic’s 
recipient site results directly from the periodontal and den-
tal state prior to the extraction—or accidental loss—of teeth.7 
Graftless solutions for the defective maxillary alveolar ridge are 
a significant challenge, to say the least. The elimination of air 
escape and phonetic problems arising from the earlier designs 
of implant-supported fixed prostheses with denture teeth and 
pink acrylic, as well as the visibility of the residual ridge crest, 
have been noted.8

If only tooth-colored ceramics are employed, the teeth can 
look very long and narrow when they fill the full length from 
the reabsorbed ridge to the proper incisal position. To avoid 

Introduction
This patient experienced a traumatic dental injury in 1999, in 
which teeth #8, #9, and #11 were avulsed  (Fig 1).   In 2002, 
multiple bone and soft tissue grafts were performed prior to 
the placement of dental implants to replace these three teeth. 
Because the presence of adequate bone is critical to enable the 
placement of implants, clinicians planning the rehabilitation 
of an edentulous patient must understand the challenges of 
progressive bone resorption.1 The patient had a three-implant-
supported hybrid bridge with pink porcelain placed during that 
time (Fig 2). She presented for treatment desiring a more es-
thetic implant bridge with a more pleasing adjacent crown and 
veneers.

Discussion 

Classification of Ridge Defects
Periapical and periodontal pathology, trauma, and healing po-
tentialities of the body are important factors in determining the 
future design of the pontic recipient site.2 Many surgical tech-
niques have been devised for restoring the contour of edentu-
lous ridges that have been compromised. Allen has classified 
edentulous ridge defects as A, B, or C, with type C being the 
most difficult to augment adequately.3 The ridge deformity may 
further be described by assessing the depth of the defect relative 
to the adjacent ridge, with a severe deformity being greater than 
6 mm.3 Partially edentulous patients seeking fixed restoration 
of missing teeth often present with an insufficiency of the hard 
and soft tissues required to fulfill their desire for an implant-
supported prosthesis. Three-dimensional ridge reconstruction 
can correct this insufficiency and facilitate implant-based re-
storative dentistry. This case consisted of a type C combined 
loss ridge contour in both apicocoronal and buccolingual di-
mensions.

Figure 1: Teeth #8, #9, and #11 were avulsed.

Figure 2: Full-face preoperative 
image of hybrid implant bridge.

Figure 3: Improved ceramic materials in concert 
with an accurate shading system will render a 
more esthetic result.
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these problems, gingiva-colored porcelain may be used to 
refill the space formerly occupied by the patient’s natural 
gingiva.9

Advances in Ceramics
Challenged by the patient’s desire for a “better-looking 
bridge” and the difficulties of meeting her expectations, 
treatment planning was paramount. In the 16 years since 
her previous hybrid implant bridge was placed, there 
have been tremendous advances in ceramic dental ma-
terials. In this case, high-strength CL-IIIb crystalline ce-
ramics were utilized (In-Ceram, VITA; Yorba Linda, CA). 
Crystalline ceramics are classified from Class 1 (CL-I) to 
Class IV (CL-IV). CL-IIIb ceramics were initially alumina-
based materials, but now are zirconia-based. Zirconia can 
be used when significant tooth structure is missing, when 
there is a high risk for flexure and stress, and in cases that 
require posterior full crowns or fixed partial dentures.10

The utilization of these newer ceramic materials in 
combination with the use of a specialized shade guide 
(Oral Prosthetics Chairside Shade Guide, LSK121; Naper-
ville, IL) (Fig 3) combine to make gingival architecture 
and color results visually and clinically undetectable from 
the patient’s natural gingival tissue. Also, an adjunct such 
as the Munsell Color Order System is recommended as 
the system of choice for dentists who wish to gain a work-
ing knowledge of color.11 The planned “artificial” gingival 
restoration would provide an optimum integration be-
tween natural and synthetic soft tissue.

Case Description 
The initial exam revealed an existing hybrid implant 
bridge with negative tooth morphology, unsatisfactory 
proportions, and low-value teeth. The gingiva-colored 
acrylic was an unsatisfactory match with the surrounding 
gingival tissue and clinically unacceptable (Fig 4).

The patient desired an overall improvement in the es-
thetics of her bridge. She especially did not like the gray 
“show-through” associated with the existing pink porce-
lain, nor the shapes and color of her teeth (Fig 5). Three 
implants (two 3.75 × 13 mm and one 3.75 × 15 mm, 
EsthetiCone, Nobel Biocare; Yorba Linda, CA) had been 
placed in 2002 to replace the traumatically avulsed teeth 
#8, #9, and #11 respectively (Fig 6).

Treatment Planning 
After recording height and width measurements of pre-
operative natural and prosthetic teeth #6-#11, a graphic 
smile design (Fig 7) was created to plan for the precise 
development and enhancement of the patient’s new im-
plant bridge. 

Tips for Clinicians

Beginner
• Realize that listening is the most underrated component 

of a comprehensive smile design/plan. Adherence to 
the patient’s initial desires will help to ensure a more 
mutually favorable esthetic result.

• Know that the shape of a patient’s face is a reliable 
place to begin when trying to establish the correct tooth 
morphology for the case.

Intermediate
• Recognize that the rules of golden proportion, the 

golden mean, and other smile evaluation techniques 
are imperative for formulating a blueprint for correcting 
challenging smiles. 

• Know that a broad understanding of dental materials, 
soft tissue, tooth and ancillary hard tissue and support 
surfaces, and sound procedural techniques all help to 
produce an appealing and long-lasting clinical outcome. 

• Understand the traditional treatment options available 
to restore large tissue defects, as well as nontraditional 
methods and dental materials that can be employed when 
soft and hard tissue assessments challenge the clinical 
norms. 

Advanced
• Recognize that dental laboratories are not the same; each 

has a particular strength. 
• Some are better with fluorescence, some excel with 

thin laminate production, and some may be superior 
in terms of colorimetry and metamerism (the latter 
specialty was key when it came to producing the 
gingival effects and color for this case). 

• It is important to maintain a comprehensive list of 
laboratories along with details regarding their areas 
of expertise - no laboratory should be a “one stop” 
option for all dental restorations. 

• Skilled and experienced clinicians should have the 
knowledge and training to enable them to choose 
the best dental laboratory for each particular clinical 
situation.

• Multidisciplinary dentistry involves the utilization and 
convergence of the skills of the primary clinician, the 
specialist, and the laboratory technician. When a specialist 
is not part of the equation, it is imperative that the 
primary clinician have the experience and most current 
knowledge to still be able to establish a platform for 
success. 
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The catastrophic loss of #8, #9, and #11 and the unesthetic 
soft tissue complex made the creation of an esthetic restoration 
with gingival architecture that harmonizes with the adjacent 
dentition a formidable challenge. The health and appearance 
of gingival tissues are of paramount importance to a smile’s 
overall esthetics. An esthetic smile includes a harmonious com-
bination of pink and white (i.e., pink gingiva and white tooth 
structure), wherein each component complements the other 
in terms of color, texture, and shape.12 In the normal extrac-
tion of a failing tooth or teeth, five diagnostic keys are generally 
considered to more accurately predict the peri-implant esthetic 
outcome: relative tooth position, form of the periodontium, 
biotype of the periodontium, tooth shape, and position of the 
osseous crest.

In this case, the predictable unfavorable result due to the loss 
of the diagnostic keys acting dependently can have a definite in-
fluence on resorption, loss of biological width, loss of proximal 
gingival architecture, and the possible formation of black tri-
angles. It also caused unfavorable new positions of interdental 
papillae, which were all due to the unintentional loss of teeth.13

Treatment 
Smile design: A freehand smile design was implemented 
to plan for the precise replacement and enhancement of the 
patient’s new implant prosthesis. Ordinarily, smile designs 
should involve the evaluation of certain elements in a specif-
ic sequence, beginning with the observation of the facial ele-
ments. Tooth size and position, lip length, and lip mobility 
significantly affect maxillary tooth display both statically and 

Figure 4: Hybrid implant bridge showing undesirable 
gingival color and tooth morphology.

Figure 5: Previous bridge displaying unsatisfactory 
esthetics.

Figure 6: Previously placed implant abutments for #8, 
#9, and #11.

Figure 7: Graphic smile design created by the clinician.  

SMILE DESIGN

PROBLEMS
• Teeth are too short and wide

• Proportions are negative

• Tooth morphology is negative

• Color problems

• Gingival acrylic form/color is negative

SOLUTIONS

• Balance proportions

• Improve tooth morphologies

• Improve gingival acrylic color blend

• Improve value of all teeth
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Tips for Laboratory Technicians

Beginner
• Have an open, reciprocal dialog such that both parties, 

clinician and laboratory technician, can feel free to "agree 
to disagree" about issues (e.g., dental material choices, 
whether strength/longevity might be a future problem, 
even whether the cervical chroma value for a particular 
restoration is too low). Mutually agreed-upon objectivity 
facilitates treatment success. 

Intermediate
• Selecting the proper glass-ceramics for this case to simulate 

and mimic the natural dentition, as well as choosing a 
gingiva-colored element to mask a sizable alveolar defect 
and seamlessly blend that tissue substitute with the 
patient’s natural gingival hue, required a significant and 
skilled effort from the dental laboratory technician. 

Advanced
• The congruence of tooth and tissue color and form, 

when the restoration of a large tissue defect warrants 
such a combination, is like yin and yang. A highly skilled 
laboratory technician can create such complementary 
components so that a clinically excellent outcome is not 
only esthetically apparent but long-lasting as well. 

dynamically.14  A study at the UCLA Center for Esthetic 
Dentistry determined that the optimal width-to-length 
ratio for the maxillary central zone was a width that was 
75% to 85% of the length. Smiles with these values were 
most often deemed “esthetic to highly esthetic.” The most 
esthetically pleasing ratio was 80%.15 Most clinicians and 
technicians would agree that the ideal restorative option 
for dental implants is an esthetic, screw-retained solution 
directly restored onto the implants.

Impression and try-in: An implant-level physical 
impression utilizing polyvinyl siloxane was used to re-
cord the impression copings associated with #8, #9, and 
#11, the soft tissue platform, veneer preparations for #6 
and #7, as well as the full-coverage crown for #12. The 
laboratory team then fabricated a soft tissue model (Fig 
8) and a wax-supported try-in tooth on an acrylic base. 
The clinician utilized this to determine patient expecta-
tions and establish the buccolingual corridors and incisal 
edge position. The ceramist also would use the try-in as a 
study cast for tooth position, shape, and shade. In some 
patients, pink porcelain that will mimic the soft tissue 
must be applied to create natural emergence and to con-
trol the coronal length of the teeth. Pink tissue was added 
by the laboratory team to compensate for tissue deficien-
cies.16 Matching the pink porcelain of the hybrid implant 
bridge to the patient’s attached gingiva was vital.17 The 
shade chosen (STC-4 Brownish Pink, LSK121) was ideal 
for achieving the most accurate gingival–porcelain color 
interface. 

Seating: Note the contrast between the patient’s origi-
nal hybrid bridge and her new hybrid bridge (Fig 9). Be-
fore seating the new implant bridge, the three previously 
placed abutment screws were replaced with new ones 
torqued to 35 Ncm, and the access channels were sealed 
with composite resin (Fig 10). The anterior veneers (#6 
and #7) and the full-coverage crown (#12) were cleaned 
with an antibacterial slurry (Concepsis Scrub, Ultradent; 
South Jordan, UT), acid-etched (Etch-37 Bisco; Scha-
umburg, IL), bonded with a single-component adhesive 

Figure 8: Soft tissue model and implant housings.

“If  only tooth-colored ceramics 
are employed, the teeth can look 
very long and narrow when 
they fill the full length from the 
reabsorbed ridge to the proper 
incisal position.”
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(Opti-Bond Solo Plus, Kerr Dental; Brea, CA), and then luted 
with clear resin cement (Insure Lite Clear, Cosmedent; Chicago, 
IL). The patient’s occlusion and function were within normal 
limits (Fig 11). 

Material options: It was immensely satisfying to replace the 
patient’s outdated dentistry with more modern dental materials 
and employ current treatment modalities. Short of traditional 
hard and soft tissue grafts, the two predominant options for the 
hybrid bridge were alumina or zirconia. Metal-ceramics (e.g., 
gold) was another option, but the esthetics after layering with a 
suitable ceramic would not approach the desirable outcome of 
the aforementioned options.

Digital workflow: The traditional digital workflow mo-
dalities available today are myriad. Computer-aided design/
computer-aided manufacturing technology for the supportive 

“prosthetic” scaffolding, as well as the individual tooth struc-
tures (crown and veneers), was but a small component of this 
digital workflow plan. While the “new tooth forms” were a sig-
nificant improvement over the patient’s original prosthesis, the 
use of intraoral scanners, cone beam imaging, and digital print-
ing, for example, was not warranted for the outcome of this case.

At-home hygiene: Because of its proximity to the prosthesis, 
the tissue or intaglio surface required careful consideration dur-
ing the treatment-planning phase. The patient was instructed to 
use oral irrigators as opposed to string floss to keep her bridge 
clean. The prosthesis’ nearness to the tissue surface would re-
quire sustained deftness to avoid tissue trauma. Normal tooth-
brushing methods were suggested for both the immediate labial 
and lingual surfaces.

Figure 9: Preoperative hybrid bridge versus 
postoperative hybrid bridge.

Figure 10: Palatal access of hybrid implant bridge.

Figure 11: Much-improved tooth morphology, gingival 
architecture, and color blend.

Figure 12: Thanks to advances in dental technology 
and collaboration between the clinician and laboratory 
technician, the patient’s outdated dentistry was replaced 
by a more functional and esthetically pleasing outcome. 
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Summary 
Traditionally, a fixed bridge—commonly known as a fixed 
partial denture—replaces a missing tooth or teeth.18 When 
hard and soft tissues deviate from the norm, a more pru-
dent diagnosis and treatment plan are warranted. When a 
surgical option involving a traditional onlay-inlay graft is 
not a viable alternative, a close collaboration between the 
laboratory technician and the dentist is paramount for 
helping to ensure a better treatment outcome (Fig 12). 
Restoration of the defective environment in an esthetic 
zone is always a challenge. Guided bone regeneration to 
establish bony contours and restore bony defects for an ef-
fective bone reconstruction is usually the most traditional 
and prudent methodology for the ideal treatment of com-
plex vertical and buccolingual bony defects.19 Where bone 
loss and gingival recession are severe, a gingiva-colored 
prosthesis can be one of the best treatment options to re-
store the hard and soft tissue defects.20
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1. What does the Allen classification of edentulous ridge defects 
measure?   

a. size of teeth
b. number of teeth missing
c. buccolingual dimensions of ridge contour
d. design of the pontic recipient site

2. Edentulous ridge defects can be classified based on the 
severity of the defect which, in this case, was a type C. This 
equates to which of the following?     

a. minimal vertical bone loss of the ridge contour
b. moderate vertical bone loss of the ridge contour
c. bone loss in the buccolingual dimension
d. bone loss in both apicocoronal and buccolingual dimensions

3. Which of the following is an esthetic solution to restoring the 
tissue portion of a severe three-dimensional ridge defect with 
extensive bone and tissue loss?

a. soft tissue grafting of the ridge defect 
b. ridge augmentation with artificial bone 
c. using tooth-colored pontics to press into the remaining gum 

tissue 
d. severe defect is best restored with both tooth colored and tissue 

colored ceramics

4. What is the most important factor to consider for placement of 
dental implants after a traumatic incident?    

a. periapical issues with surrounding teeth
b. periodontal pathology
c. healing potential of the body
d. presence of adequate bone

5. What did the chairside shade guide used in this case help 
determine?  

a. air escape phonetics
b. tooth size
c. tooth length
d. gingival color
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