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GueSt eDitoriAl

Parameters of color are 
important aspects of the art 
and science of shade match-

ing in esthetic dentistry. our under-
standing of color science and color 
matching has progressed beyond 
that described by the pioneers.1-4

in addition to color, other 
attributes of the appearance of 
restorative materials can now be 
measured by instrumental and vi-
sual methods. We have new shade 
guides and other tools that make 
the shade-matching procedure 
easier and more predictable. there 
is also an education and training 
program available on color science 
and shade matching. 

Esthetic Properties of 
Restorative Materials
Color-related properties of restor-
ative materials encompass color 
compatibility, stability, and interac-
tions. in addition, translucency, 
gloss, fluorescence, and opales-
cence contribute to the appearance 
of restorative materials such as 
resin composites and ceramics. the 
effects of these parameters can be 
measured using scientific proto-
cols and specialized equipment. 
But questions remain: Can resin 
composites placed in bulk provide 
the esthetics of layered composites? 
Can milled monolithic restorations, 
such as full-contour zirconium or 
lithium disilicate all-ceramic crowns, 
provide the esthetics of stacked or 
pressed restorations? 

Shade-Matching Tools
the VitA Classical Shade Guide (Vi-
dent; Brea, CA) has been considered 
the gold standard in dentistry for 
more than 50 years. Subsequently, 
the VitA 3D-Master Shade Guide 
was introduced. today we have 
the VitA linearguide 3D-Master for 
more rapid shade matching and the 
VitA Bleachedguide 3D-Master for 
tracking in-office tooth-whitening 
procedures. We should no longer 
be using the Classical Shade Guide 
to track changes in tooth-whitening 
studies.

Several hand-held shade-
matching lamps with excellent 
characteristics complement the 
advanced shade guides. two 
intraoral spectrophotometers are 
also available: easyshade Compact 
(Vident) and SpectroShade Micro 
(MHt optic research; Niederhasli, 
Switzerland).

Color Education and Training
the most recent resources for color 
education and training encom-
pass a webinar by Goodacre and 
colleagues,5 a book by Chu and 
colleagues,6 iSo guidance on color 
measurement,7 and the Dental 
Color Matcher.8 the Dental Color 
Matcher is a free online education 
and training program for esthetic 
dentistry. it is designed to help 
improve the appearance and overall 
esthetics of restorations, color com-
munication, and color reproduction. 

The Art and science of shade Matching in 
Dentistry: Is There Progress?

We have new shade guides and 

other tools that make the shade-

matching procedure easier and 

more predictable.

John M. Powers, PhD

Professor of Oral Biomaterials, 

University of Texas School of 

Dentistry

Dr. Powers is senior editor of 

the Dental Advisor.
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color is science

Although technological advances have significantly benefited dental medicine, one area of 
restorative dentistry has lagged behind. Color, a crucial aspect of esthetic dentistry, often 
has been treated as an art rather than as a science. even at academic conferences, both 

dentists and dental technicians tend to focus more on the beauty of their work than on the sci-
ence behind it.
However, in many other fields, color is considered a science. engineers, for example, use 
spectrophotometers to analyze the color of materials such as paint, plastic, and fiber, utilizing 
reflectance values, absorption coefficients, and scattering coefficients.

in contrast, dentistry has no iron-clad standard or scientific basis for accurate color determina-
tion. Although dental shade guides have improved in the last decade, their results are still sub-
jective, relying largely upon many factors, including the individual dentist’s perception of color 
and the surrounding light conditions. it also is not uncommon for the actual color corresponding 
to the shade guide number to differ from one guide to another. in fact, studies show that perfect 
matches between tooth color and the shade tab are quite limited.1

Furthermore, the accuracy of color-measuring instruments available to dentists is often 
unreliable. Some dentists simply use point-and-shoot digital cameras to record and report color. 
these digital cameras are not designed to measure color, and their accuracy is sketchy. this 
problem is not limited to lower-quality cameras. even when photographs taken by high-end 
single-lens reflex (Slr) digital cameras are analyzed in Photoshop® the only way to communi-
cate color is through the red-green-blue (rGB) model. this is not acceptable in the 21st century. 

the necessary modern technology is also lacking in many laboratories. Although dental 
spectrophotometers can accurately determine, analyze, and communicate color, that advantage 
is largely nullified due to the outdated color-matching process used on the ceramic restorations. 
in order to tailor the thickness and background color of the restorations to each individual case, 
technicians must rely on their own experience to reproduce the color on the restoration. there 
must be better laboratory techniques than the subjective, trial-and-error methods involving 
shade guides. 

the solution is computer color matching, a technology widely used in other industries to 
analyze and formulate color. this objective method uses a spectrophotometer to measure tooth 
color and create a ceramic database by applying the Kubelka-Munk theory of reflectance.2 
Computer software can then calculate an individual “recipe” containing the specific thickness 
and background color for each case.

the field of dentistry has seen some tremendous advances in recent years. But we must 
realize that color science technology is still stuck in the last century. to move dentistry forward, 
there is an urgent need to develop a more scientific, precise methodology.

Dentistry	has	no	iron-clad	standard	or	scientific	basis	for	
accurate	color	determination.

uP FroNt
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BeHiND tHe CoVer

The Many Dimensions



The often-stated three dimensions of 
color—hue, value, and chroma (HVC)—are 
inadequate to describe the psychological 
perception of color, which is the subject of 

continuing philosophical debate. The sensual 
experience of color, however, is not limited to these 
three basic dimensions; but rather, incorporates 
many dimensions. 

These include translucency, opalescence, 
fluorescence, reflectance, complementary 
chromaticity, “after images,” synesthesia, and color 
constancy. Artists such as van Gogh, Kandinsky, 
Miro, and Dali have exploited these dimensions to 
create exceptional works of art. The photographs 
here and on the cover exhibit more than just HVC; 
therefore, they communicate a sense of vitality, 
vividness, and vivacity. 

In dentistry, merely using HVC is insufficient to 
convey a lifelike appearance. For a ceramic crown or 
composite filling to mimic natural teeth, it should 
also possess translucency, fluorescence, opalescence, 
and reflectance, among other qualities. It is 
encouraging to see that the monochromatic, “bright, 
white, right” porcelain smile makeovers of the last 
few decades are becoming a relic of dental history, 
being replaced by restorations that display vitality 
and lifelike characteristics similar to the  
natural dentition.

To read Dr. Ahmad’s two clinical essays, please 
turn to page 44.

Cover photography: Irfan Ahmad, BDS. Cover 
images shot with a Leica S2 (Leica Camera AG; Solms, 
Germany), with a Leica Apo-Macro Summarit-S 
1:2,5/120-mm lens. The camera was set at f/8 at two 
seconds, and images were captured in DNG (RAW) 
format. The images were not manipulated in any way; 
they appear here exactly as they were perceived by 
the camera’s digital sensor. The illumination was by 
two Metz mecablitz 54 MZ-4i digital compact flashes 
(Zirndorf, Germany).

Colorof 
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Domestic violence is the leading 
cause of injury to women between 
the ages of 15 and 44.
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Abstract

The incidence of domestic violence is at 

epidemic proportions in the United States. 

The American Medical Association (AMA) 

and the American Dental Association (ADA) 

have encouraged healthcare professionals to 

recognize and respond appropriately to signs 

of abuse in their patients. Many members of the 

AACD donate services to victims of domestic 

violence through the Give Back a Smile™ 

(GBAS) program. Working with domestic 

abuse patients provides the dental clinician 

with a unique challenge in understanding 

the psychology of abuse victims, staff/patient 

interactions, and expectations in regard to 

providing services to this population. This 

article will help dental professionals to 

understand the magnitude of the problem, the 

unique psychology of the abusive relationship, 

and how these dynamics can impact the 

behavior of patients in the provision of services.
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Introduction
The U.S. Centers for Disease Control recently released the results of an 
exhaustive government survey about rape and domestic violence against 
women in the United States. The data indicate that violence against wom-
en not only continues to be a major problem in our society but may also 
be far more common than previous researchers thought.1 

What is domestic violence? It is a continuum of behaviors including 
physical violence, threats, intimidation, isolation, economic and finan-
cial control, and psychological and sexual abuse. Domestic violence cuts 
across all socio-economic levels, cultures, religions, sexual orientations, 
marital status, ages, and genders. Whereas women with money have more 
access to private healthcare resources and, as such, are underrepresented 
in statistics, poorer women tend to use community resources and thus are 
overrepresented in statistics. 

Statistics
More than five million cases of domestic violence are reported each year; 
approximately 85% of victims are female. One in five women report be-
ing raped, while one in four report being beaten by their partner. Domes-
tic violence is the leading cause of injury to women between the ages of 
15 and 44. Domestic violence accounts for 50% of all female deaths by 
homicide. In addition, 50% to 70% of abusers in domestic violence cases 
abuse the children living in their homes.2 

Dentists Can Help
The ADA and the AMA have encouraged healthcare professionals to rec-
ognize, treat, and respond appropriately to signs of abuse in the patients 
they encounter. This is especially pertinent to dentistry. Recent research 
indicates that dentists and dental hygienists are the least likely to suspect, 
intervene, and report domestic violence amongst all healthcare profes-
sionals.3 This lack of awareness and action is especially surprising since 
dental professionals have a unique opportunity to observe and respond 
to indications of domestic violence in the patients they treat.

 Domestic violence-
related female deaths

 Other female deaths by 
homicide

50 %50 %

50% to 70% of abusers in 
domestic violence cases 
abuse the children living in 
their homes.

5 million cases 
of domestic violence 
are reported each year.



	 17 Journal of Cosmetic Dentistry 

Recent research indicates that dentists and dental hygienists are the 
least likely to suspect, intervene, and report domestic violence amongst all 
healthcare professionals.

87% of dentists never screen 

for domestic violence.

Only 18% screened when patients 
had visible signs of trauma on their 
heads and necks.

The epidemic nature of domestic violence in our culture makes it criti-
cal that we develop an increased sensitivity to the signs and symptoms 
of abuse so that intervention and treatment are routine, rather than rare. 
Dental professionals have a unique opportunity to be at the forefront of 
this movement. Dentists develop strong, long-lasting relationships with 
their patients that can create a safe environment for personal disclosure. 
Dentists can also observe subtle changes over time that may suggest risk 
factors are present. Victimized patients can often be identified by their 
general demeanor and physical presentation as well as by their injuries. 

Two out of three people in this country visit a dentist at least once 
a year. Ninety-four percent of victims of domestic violence have had 
head, neck, or facial injuries. Seventeen percent of rape victims who 
sought healthcare following the rape saw a dentist as part of the medical 
response to their injuries. Nine percent of women who sought medical 
care for assault by a domestic partner saw a dentist.4 One national survey 
indicated that 87% of dentists never screened for domestic violence and 
only 18% screened when patients had visible signs of trauma on their 
heads and necks.5 

Evolutionary History of Domestic Violence
Emerging data from the field of evolutionary psychology and neurology 
has much to offer in helping us understand the pervasive enigma of do-
mestic violence.6 For thousands of years survival was a matter of violence. 
The evolved behavioral patterns, and neurological bases for them, that 
helped us survive in a much more threatening environment have led to 
many relationship dynamics that are exceedingly unhealthy.

Our brain’s primary goals are survival and reproduction. While vio-
lence is abhorred today, violent males were valued in ancestral times for 
their protective function. Aggressive, ruthless men typically made the best 
warriors and leaders throughout human evolutionary history. Testoster-
one is a primary hormone related to violent behavior. Recent research has 
shown that women are more attracted to males with high testosterone 
features when they are ovulating than at other times in the menstrual 
cycle. This occurs at a subconscious level. It is as if our brain nudges us 
toward a selectiveness that made sense in prehistoric times but not today. 

One barrier to women leaving abusive relationships is related to the  
paternity of her children. Research data reflects that the biggest threat to 
a woman’s biological children comes not from the biological father but 
from a stepfather. Data indicate that the risk of injury or death to a child 
is 40 to 100 times more likely at the hands of a stepfather than from a 
biological father.7 A woman’s tolerance for a certain level of non-lethal 
violence in her mate may be the result of an evolved protective mecha-
nism for children. 

A woman’s tolerance for a certain level 
of non-lethal violence in her mate may 
be the result of an evolved protective 
mechanism for children. 
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The Cycle of Abuse
Many people, lay and professional alike, have a difficult time understand-
ing how anyone could stay in an abusive relationship, and this may lead 
to negative attitudes toward such patients. Understanding this dynamic 
is critical in working empathically with people who have experienced do-
mestic violence. Many abused women are their abuser’s primary defender 
and frequently fall back on “but I love him” as their explanation for re-
maining in the abusive relationship without understanding that this is 
part of the cycle of violence.

Stages
The first stage of the cycle, the abusive event, results in physical and dental 
injuries for which the victim may be urged to seek help. This is followed 
by the abuser feeling guilt and making excuses. In this second stage, the 
abuser either apologizes profusely, swearing it will never happen again, 
or blames the victim for the abusive event, thus creating self-doubt and 
anxiety for the victim. The third stage is the honeymoon, during which the 
abuser is very loving and kind, showering the victim with gifts to keep her 
in the relationship. The fourth stage involves the triumph of hope over 
reason, in which the victim believes the abuser has changed and frequently 
rejects professional help and intervention. However, the abuser has not 
really changed; he has simply paid “overhead” (i.e., the cost of doing 
business as usual). The belief that the abuser has changed leads the vic-
tim to trust the abuser again and thus creates the set-up for the cycle of 
violence to repeat itself with another abusive event.

Obstacles to Leaving
A prevalent myth exists in the views of untrained clinicians as well as 
the general public that may hinder the further exploration or reporting 
of suspected abuse: It is the idea that women are easily able to leave an 
abusive relationship. Many see the decision to stay as a “choice” amongst 
other viable options, whereas, for the majority of women, there are sig-
nificant reality-based blocks as well as powerful psychological blocks to 
leaving or taking any other action to protect themselves or their children. 
Many women report a fear of losing their children, rejection from family 
and friends, and the fear of being killed as reasons for staying with their 
abusers. This fear is well founded; data indicate that the most dangerous 
time for a woman in an abusive relationship is when she attempts to 
leave. Women who leave abusive partners have a 75% higher risk of being 
killed than those who stay.6 

Psychological Side Effects
The psychological side effects of ongoing abuse contribute to passivity, 
self-doubt, social withdrawal, and conflict avoidance. These side effects 
include depression, low self-esteem, anxiety, an impaired ability to trust, 
and fear of intimate self-disclosure. In addition, a fear of authority fig-
ures, such as healthcare professionals, makes it difficult for many women 
to confide in the very people who might be able to help them. Abusive 
partners frequently isolate their victims from family and friends who 
might support them and often control access to services that might help 
them. One reason many people see domestic violence as a problem more 
prevalent in the economically disadvantaged and not as one that affects 

75%
Women who leave abusive partners 
have a 75% higher risk of being 
killed than those who stay. 

abusive event

guilt and making excuses

“honeymoon”

belief that the abuser has changed
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all socio-economic levels, is that most women who have limited financial 
resources and little social support simply have no place to go to escape 
the abusive relationship. 

From Victim to Survivor
When a person is able to escape the cycle of abuse and leave a violent re-
lationship, the problems are hardly over. The psychological and physical 
abuse a victim experiences leaves deep wounds that are difficult to heal. 
A significant body of research indicates that women who are abused by 
their romantic partners are at high risk for the development of post-trau-
matic stress disorder (PTSD). The prevalence of PTSD among battered 
women is high, from 45% to 84%.8 PTSD symptoms include intrusive re-
experiencing of the violence (flashbacks or nightmares), avoidance, with-
drawal, emotional numbing, hyper-vigilance, anxiety, and depression. 

Coping Skills
Survivors of domestic violence are frequently in a “danger mode” (e.g., 
high alertness and anxiety). Lack of concentration, impatience, and irrita-
bility are all common in this mode. Some neurological research suggests 
that exposure to chronic stress and the subsequent state of chronic physi-
ological hyper-arousal and anxiety that occurs changes the hard-wiring of 
the brain and makes later behavioral change more difficult.9 

It is important to think of a survivor as someone who has used survival 
skills to cope with a threatening, traumatic environment. What we tend 
to refer to as “symptoms” really need to be viewed as adaptations or cop-
ing skills. These coping skills, which enabled survival, continue long after 
the original threat is gone. Every “symptom” helped the victim survive 
in some way and provides security in subsequent life events and interac-
tions with others, regardless of the presence of any threat.

Helping Survivors
Survivor coping skills will significantly affect personal interactions, es-
pecially with strangers. Dental professionals working with the Give Back 
a Smile program provide a wonderful service to women who have been 
able to leave an abusive relationship and are attempting to rebuild their 
lives. However, the volunteer in the GBAS program remains a stranger 
and may have a hard time understanding the behavior of the abuse sur-
vivor. The patient may be suspicious, distant, have a flat affect, or show 
a lack of gratitude possibly bordering on a sense of entitlement. We all 
want to be appreciated for the things we do, especially those of us who 
volunteer our contributions. However, the normal “yardstick” just does 
not apply when working with trauma victims. The psychological wounds 
that occur from domestic violence and the resulting behavioral patterns 
can take years to resolve. 

It is important for GBAS volunteers to remember that most patients, 
even those who have not been abused, feel vulnerable. This “normal” 
vulnerability can be a trauma trigger for a patient with an abuse history, 
regardless of how long ago the trauma occurred. One of the wonderful 
aspects of volunteering in GBAS is that these special patients typically 

It is important to think of a survivor as someone who has used survival 
skills to cope with a threatening, traumatic environment. 

A significant body of research indicates 
that women who are abused by their 
romantic partners are at high risk for the 
development of post-traumatic stress 
disorder (PTSD).

Every “symptom” helped the victim 
survive in some way and provides 
security in subsequent life events and 
interactions with others, regardless 
of the presence of any threat.
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have a highly positive outcome, as opposed to their previous 
history. The experience a survivor of domestic violence has in 
the Give Back a Smile program can be an important step on their 
road to recovery.
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Conservative 
                 repliCation of nature 
               with a Class iv Direct Composite

Cosmetic dentistry in the form of composite 
bonding is very similar to the craftsmanship 
imparted by art restorers.
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introduction

The ability to recreate historical artworks is considered by many 
to be almost impossible. However, after many years of training, 
art restoration experts can renovate and enhance works of art 
without many people being able to detect their work. Cosmetic 
dentistry in the form of composite bonding is very similar to the 
craftsmanship imparted by art restorers, maybe even more dif-
ficult, in that we try to recreate three-dimensional artwork—the 
color and translucency of teeth. The dentist, acting as an “art re-
storer,” attempts to recreate every nuance of that portion of tooth 
structure that is missing or damaged to appear as though nothing 
had ever occurred. 

Cosmetically inclined dental patients have a myriad of treat-
ment options available to alter and enhance the appearance of 
their teeth. The abundance of treatment and material variations 
allows for truly customized recreations and artistic interpretation, 
offering the clinician the ability to create amazing and often dra-
matic outcomes. The patient discussed in this article desired to 
conservatively restore the appearance of her existing teeth. The 
advantage of direct composite resin is that further removal of 
tooth structure is minimal. She wanted to whiten her teeth, re-
place the existing bonding on her fractured front maxillary cen-
tral incisor (tooth #8), and modify the facial dimple on tooth #9.

Conservative 
                 repliCation of nature 
               with a Class iv Direct Composite

Understanding	Stratification	to	Emulate	Nature’s	Optics

	 Snyder

Todd	C.	Snyder,	DDS,	AAACD
Illustrations	by	Zach	Turner



	 24 	 	 Spring 2012 • Volume 28 • Number 1

AccreditAtioN eSSeNtiAlS

patient History

A 44-year-old woman presented with a recent fracture on the 
mesio-incisal of tooth #8. Her previous dentist had recently in-
adequately restored the facture (the bonding had failed within 
days of the initial restoration). She had gone back to the dentist 
on an emergency basis for the bonding to be redone. The dentist 
then placed a large bulk of composite with little to no finishing 
or polishing, simply to address the urgency of the disfigured 
tooth. The dentist told the patient she would have to return for 
them to finalize the procedure. She was very upset and sought 
out a new dental office for proper cosmetic treatment. 

The patient was in good health with no medical issues. She 
had sealants and numerous posterior composites, but all of 
them appeared intact. There was a 2-mm overjet and 3-mm 
overbite with a Class I occlusion. The maxillary midline was 
shifted to the left approximately 3 mm and had a slight slant. 
The mandibular midline also was shifted about 2 mm to the 
left. Generalized gingival recession was present, along with 
some abfraction lesions in the posterior dentition. Radiographs 
showed no decay. An oral tissue assessment was performed vi-
sually and with the aid of a VELscope Vx (LED Dental; Burnaby, 
BC, Canada), which showed all tissue to be within normal lim-
its. The temporomandibular joints had no pain-related issues; 
however, the patient did have some joint noise on her left side 
upon opening. We recommended that she have a nightguard 
fabricated to prevent potential joint deterioration and damage 
to her teeth and dental restorations.

Diagnosis and treatment 

The patient presented with localized, mild periodontal dis-
ease, plaque and calculus, some inflamed tissue, and bleeding 
upon probing. She stated that she had had a cleaning within 
the past six months and did not want one at the present time. 
Mild fremitus was noted in the maxillary and mandibular an-
terior dentition. The obviously hurried, emergency composite 
was unsightly and needed to be replaced properly. Furthermore, 
the patient had a developmental dimple or pit on the facial 
of #9 (Figs 1-3). She had some recession due to trauma from 
occlusion, clenching, and parafunctional habits. Additionally, 
there were numerous black triangles between her teeth, in par-
ticular the interproximal of #8 and #9. However, the existing 
restoration did not extend through the contact so we did not 
address that problem. Improved hygiene may reduce inflam-
mation and a slight enlargement of gingival embrasures. Ad-
ditionally, #8 was noted as being slightly shorter than #9 due 
to poorly placed composite and apically positioned gum line  
(Figs 1-3).

Figure 1: Preoperative	image,	1:2	view.

Figure 2: Preoperative	retracted	image,	1:2	view.

Figure 3: Preoperative	image,	1:1	view.
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The plan was to persuade the patient to have a thor-
ough cleaning of the periodontal tissue prior to treat-
ment. After stabilizing the periodontal tissue, the pa-
tient would be given a home whitening system. Upon 
completing the whitening we would allow the tooth 
color to stabilize for two weeks prior to replacing the 
failing bonding on #8 (mesial, incisal, facial, lingual), 
and the facial defect on #9.

treatment

Shade Selection
The front teeth requiring treatment were cleaned with 
a Piezon device (EMS Corp.; Nyon, Switzerland), fol-
lowed by hand instrumentation and polishing with 
an extra-fine prophy paste. Oral hygiene instructions 
were given in printed format to the patient. She then 
whitened her teeth for two weeks at home with a 15% 
carbamide peroxide gel custom whitening tray system 
(Mint Opalescence, Ultradent; South Jordan, UT). 
After she completed the home whitening procedure 
her teeth were allowed to stabilize for 10 days. Tooth 
#8 was anesthetized, (2% lidocaine w/1:100,000 epi-
nephrine). Shade measurements were taken at this 
point utilizing the Optilume Trueshade (Optident; 
Ilkley, UK) device, which provides a constant color 
temperature of 5500K during illumination. Using 
the color chart (Fig 4) created and patented by Dr. 
Lorenzo Vanini (Micerium S.p.A.; Avegno, Italy), the 
various shades of composite necessary to complete 
the case were chosen, in addition to characterization, 
opalescents, and intensives (tints). A color map was 
then fabricated indicating where each was to be placed 
(Figs 5 & 6).1 Next, the various shades of composite 
material that had been chosen were applied to the 
tooth and cured to check their validity, as some color 
shifting can occur during polymerization. Black and 
white photography can also aid in the evaluation of 
value and translucency (Fig 7). Upon approval of the 
various shades of composite materials, the restoration 
work could begin.

Removal of Old Composite
The first step was to use diamond burs to remove all 
of the old composite restoration. A long bevel was not 
used, but rather a very small, short chamfer bevel was 
created on the facial margins only.2 This was followed 
by air abrasion (Crystal Mark Inc.; Glendale, CA) 
of the preparation and beyond the margin slightly 
to clean off any debris and prepare the enamel sur-
face for bonding. This also creates additional micro-
mechanical retention to assist with long-term bond 
strength (Fig 8).

Figure 4: Color	chart	(printed with permission from Dr. Lorenzo 
Vanini ) .

	 Snyder

The abundance of treatment and 
material variations allows for truly 
customized recreations and artistic 
interpretation.
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Enamel Etching
Next, a clear mylar matrix was placed between the 
teeth to facilitate etching the enamel of #8 without 
etching #9. The prepared enamel was etched with 
37% phosphoric acid (Bisco; Schaumburg, IL) for 
15 seconds, rinsed for five seconds and dried lightly, 
leaving the surface moist.3 This was followed by the 
application of Clearfil SE Protect per manufacturer’s 
directions (Kuraray Corp.; Tokyo, Japan). The bond-
ing agent and etchant had been chosen for their anti-
matrix metalloproteinase (MMP)4 activity in addition 
to their excellent physical properties. The clear mylar 
matrix was removed to allow direct contact of the 
composite to the adjacent #9. Waxed floss was care-
fully rubbed against the mesial contact of #9, taking 
care not to touch any portion of the adhesive surface 
or tooth structure of #8. This was done so that the 
composite could be built against #9 without creating 
a gap. The adhesion between #9 and the composite 
bonding on #8 would be minimal to nonexistent due 
to the protocol previously mentioned. Next, the miss-
ing dentin was replaced in the incisal third with a ma-
terial that best approximated the current dentin tooth 
color and optical reflective/refractive index.5-7

Composite Layering
ENA HRi (Micerium S.p.A.) shade UD-0.5 had been 
chosen as the dentin replacement. This was placed by 
hand, sculpting the missing dentin with a feathering 
effect toward the incisal and leaving adequate room in 
the mesial, facial, and lingual aspects for the enamel 
layer of composite to be added. This increment was 
cured for 40 seconds using the Optilux 501 halogen 
curing light (Demetron/Kerr; Orange, CA). The 
mesial, interproximal, and lingual areas were built 
out next with ENA HRi shade EN3 for the enamel 

Figures 5 & 6:	A	color	map	can	be	fabricated	indicating	where	each	shade	of	composite	is	to	be	placed.

Figure 7: Gray-scaled	image	for	value	and	translucency	evaluation.

Figure 8: Preparation	design	after	removal	of	existing	composite.
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layer. This layer was cured for 40 seconds. Space was 
left facially for additional composite layering, as the 
enamel replacement at this point was only to create 
the lingual portion of tooth and the mesial contact. 
Translucent areas were created facially along the mesial 
line angle and the incisal using ENA HRi UDN. ENA 
HRi IWS was used for some superficial white color 
enhancements along the incisal edge. The composite 
effects were then cured for 40 seconds. Every layer was 
placed by hand without the use of a stent, which was 
believed to be unnecessary due to the existing tooth 
structure remaining (stents, however, can be useful for 
larger cases). 

The final layer of composite was placed to mimic 
the enamel shape and texture of the adjacent tooth 
using ENA HRi EN3. The overall contour of the resto-
ration was achieved mostly during placement of the 
composite with hand instruments (Micerium S.p.A.) 
and brushes (#2 and a “rake,” both synthetic, from 
the local crafts store) so that contouring with rotary 
instruments would be lessened. Some final contour-
ing was accomplished with ENA diamond finish-
ing burs. Additional final contouring on the lingual 
was done using 12 fluted, football-shaped finishing 
burs (Brasseler USA; Savannah, GA). The facial was 
finessed with various grits of finishing discs (Kerr/
Hawe; Orange, CA). This was followed by ENA Shiny 
A and B diamond polishing pastes (3µ and 1µ respec-
tively), which were applied using goat hair brushes, 
while Shiny C paste (aluminum oxide) was used last 
on a felt wheel to impart a final high shine.8,9 

The dimple on #9 was treated next. Air abrasion 
was used again to roughen the tooth structure as well 
as to remove any plaque or debris. The dimple and 
surrounding area were etched, bonded, and cured in 
the same manner as previously mentioned. ENA HRi 
EN3 was used as a single increment to fill the small 
dimple. This was cured and polished in the same se-
quence of steps as #8. 

After treatment was completed, the patient had a 
cleaning done by her regular dentist. Photographs of 
her teeth were taken a few weeks after the hygiene had 
improved (Figs 9-12).

summary

Restoring a defect in an anterior tooth can be one of 
the most difficult cosmetic procedures to perform in 
dentistry. The ability to recreate tooth structure using 
composite materials to achieve the same structural 
outline, morphology, and texture is very challenging. 
Additionally, the cosmetic dentist must mimic the 
same chroma, value, hue, and translucency; this re-

	 Snyder

Figure 9: Postoperative	retracted	image,	1:2	view.

Figure 10: Postoperative	image,	1:2	view.

Figure 11: Postoperative	retracted	image,	1:1	view.
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quires patience, proper color evaluation, and practice. 
Using bonding procedures in conjunction with mod-
ern materials, we can act as dental “art restorers” to 
enhance and recreate the lost appearance of a tooth, 
bringing back its original brilliance.
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Figure 12: Postoperative	retracted	image	(gray-scaled),	1:2	view.
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The ability to recreate tooth structure 
using composite materials to 
achieve the same structural outline, 
morphology, and texture  
is very challenging. 
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of the five case types required for members in the 
process (MIP), Types IV and V involve application of 

direct resin. Both test the MIP’s ability to conservatively 
obtain a seamless solution for various esthetic deficiencies. 
As the MIP is working though these cases, special attention 
must be given to creating natural depth of color and 
translucency along with mimicking the natural texture 
and luster of the surrounding natural dentition. 

Case Type IV is an anterior direct resin case that can be 
defined as a diastema closure of greater than 1 mm or a 
Class IV fracture repair involving at least 10% of the facial 
surface volume of any maxillary anterior tooth. 

This case is all about the clinician’s skills. Dentists often 
enjoy the luxury of having a talented ceramist fabricate 
beautiful indirect restorations that make them heroes; 
however, with this case, the clinician stands alone. These 
direct resin cases are unique and sometimes challenging 
learning tools and the value of self-evaluation through 
the prescribed AACD photography is enormous.1 It can 
be a humbling experience to critique one’s cases via 
digital photography. Case Type IV offers the individual 
the opportunity to demonstrate knowledge of natural 
tooth form…from the natural layering of the dentin 
and enamel to the appropriate surface effects needed 
to produce an undetectable restoration. There is a wide 
range of composite resins available in dentistry today and 
whichever material is chosen, familiarity with handling, 
polishability, translucency, and opalescence are a must.2 

examiners’ observations

Key	Insights	for	Accreditation	Case	Type	IV

J.A.	Reynolds,	DDS,	AAACD	

Figure 1: Retracted	postoperative	1:1	view.

“This case is all about the clinician’s skills.”
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examiners’ observations

Dr. reynolds is an aaCD accredited Member and has been an aaCD accreditation 

examiner since 2003. a 1981 graduate of the university of tennessee, Dr. reynolds 

practices in Franklin, tennessee.
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Minor Deductions Noted:

• Criterion #43 focuses on proper 
development of line angles. An asymmetry 
exists on the mesial lobe of #8 as it relates to 
#9 (Fig 1). The reflective zones shown with 
the camera flash give rise to visual tension. 

• Criterion #51 deals with proper 
management of the underlying tooth color 
as one is trying to blend the new resin 
material with the natural tooth structure. 
The restoration on #8 exhibits slightly more 
opacity and lack of linear translucency as 
compared to #9.

• Criterion #31 is all about presenting 
your case correctly and consistently 
photographically. Examiners look more 
favorably on cases that present with correct 
exposures, lighting, and composition. In 
his postoperative photographs, Dr. Snyder 
elected to use portrait-style lighting with 
softboxes, which can distort the visual 
appearance of the teeth. These shots are 
more artistic than diagnostic. Members in 
the Accreditation process are encouraged not 
to use this type of lighting.

“Examiners are required to stay current 
with all Accreditation protocols and undergo 
intense calibration before each examination 
session.”

Five AACD Accreditation Examiners evaluate each 
case using a grading system whereby points may be 
deducted based upon specific criteria. These criteria 
are overseen by the American Board of Cosmetic Den-
tistry® and are used to make the process more objec-
tive.3 Examiners are required to stay current with all 
Accreditation protocols and undergo intense calibra-
tion before each examination session. This calibration 
ensures a level “playing field.” 

Dr. Snyder did an excellent job of meeting the ex-
pectations of the patient and examiners and the re-
sults were well within the “zone of excellence” that 
Accreditation exemplifies. As a result, his case passed 
unanimously with only minor deductions noted by 
the examiners (see side bar).

As previously mentioned, Case Type IV is mainly 
a test of the clinician’s ability to handle resin; there-
fore, many important factors of global smile design 
are not considered by the examiners. For example, in 
Dr. Snyder’s case, the two central incisors are far from 
symmetrical in length and there is a black triangle in 
the midline, yet no points were deducted.

Case selection is always important in navigating 
the Accreditation process successfully. Members in the 
process are not given extra credit for taking on diffi-
cult restorative scenarios. Dr. Snyder chose a relatively 
straightforward Class IV fracture and knocked it out 
of the park.
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introduction

Segmental restoration of teeth with composite 
resin is a common procedure and a valuable service 
to provide patients. This conservative restorative 
solution requires that a glass-reinforced resin 
blend invisibly with the adjacent tooth structure.1 
When we study the histological cross sections of 
natural teeth, we can appreciate the complexity 
of structure that we are trying to replace (Fig 1). 
Enamel is very crystalline, with specific—although 
varying—orientation. It has very little chroma, 
but does have a significant impact on how the 
light is reflected.2  Dentin, on the other hand, is 
a very dense and amorphic layer that absorbs 
light and has the largest influence on chroma. In 
understanding the shades of teeth and attempting 
to restore what is missing, we want to use materials 
that are similar in their light-refractive qualities 
to the missing tooth (i.e., replacing dentin with 
a dentin substitute and enamel with an enamel 
substitute).3 

Although there are limits to the correlation 
between the optical properties of natural tooth 
structure and resin, the conceptual application of 
the properties of stratification will go a long way 
in creating restorations that invisibly blend into 
the surrounding dentition. Most commercially 
available resin systems offer a series of resins that 
vary in opacity. Chromatic or achromatic enamel 
shades are the most translucent. Dentin shades 
are more opacious and have greater impact on the 
chroma of the tooth.4 

stratiFiCation: an essential 
principle in understanding Class iv 
Composite restorations
Tips	for	Accreditation	Case	Type	IV

Figure 1: The	light-refractive	properties	of	each	of	the	layers	of	stratification	
within	a	natural	tooth	have	an	effect	on	the	visual	perception	of	shades	and	
depth	of	color.

Scott	W.	Finlay,	DDS,	FAGD,	FAACD

The	mastery	of	stratification	is	a	key	principle	
in	the	successful	restoration	of	teeth	with	both	
resin	and	ceramic	materials.
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Figure 2: It	is	necessary	to	
understand	the	components	
of	the	optical	properties	of	the	
adjacent	tooth	structure.

Figure 3: It	is	helpful	to	have	
two	bevels	to	visually	blend	
the	cavo-surface	into	the	
surrounding	tooth	structure.	

Figure 4: A	lingual	shell	of	
semi-translucent	enamel	shade	
composite	defines	the	outline	
of	the	final	tooth.	

Figure 5: A	dentin	shade	is	
sculpted.

A liNguAl Shell of Semi-trANSluceNt eNAmel shade 
composite defines the outline of the restored tooth. this is best 
developed utilizing a lingual putty stent created preoperatively from 
a diagnostic wax-up, or a composite mock-up intraorally (Fig 4). A 
dentin shade (which typically has the highest opacity in most resin 
systems) is then sculpted to reproduce the natural contours of the 
dentinal lobes observed in the adjacent tooth structure or adjacent 
teeth (Fig 5).

A chromAtic or body ShAde reSiN is helpful in eliminating any visual 
recognition of the cavo-surface. this demarcation should disappear before the 
final translucent layer is applied. Also, if any maverick colors, fracture lines, or 
internal characterizations are to be applied, this must be accomplished during 
preparation of this layer (Fig 6).

A clASS iV frActure requireS an understanding of the 
components of the optical properties of the adjacent tooth 
structure to create an invisible restoration (Fig 2). A series of two 
bevels is helpful in visually blending the cavo-surface into the 
surrounding tooth structure. the primary bevel involves the first  
2 mm of the preparation. the secondary bevel continues from 
this point and tapers into the tooth’s final facial contours (Fig 3).

process

Figure 6: A	chromatic	or	
body	shade	resin	is	helpful	
in	eliminating	any	visual	
recognition	of	the	cavo-
surface.	
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The achievement of Accreditation requires a level of 
excellence that demonstrates a broad knowledge and 
skill set in the restoration of teeth to their natural 
state. The mastery of stratification is a key principle in 
the successful restoration of teeth with both resin and 
ceramic materials. 
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A fiNAl lAyer of eNAmel reSiN that mimics the translucency 
of the adjacent tooth structure is applied (Fig 7). once the general 
contours of the tooth have been created, it is important to replicate 
the same surface texture and polish in the restorative material as exist 
in the natural tooth surface (Fig 8).

Figure 7: A	final	layer	of	
enamel	resin	is	applied.

Figure 8: It	is	important	to	
replicate	the	surface	texture	
and	polish	that	exist	in	the	
natural	tooth	surface.

Dr. Finlay is an aaCD accredited Fellow and has been an 

aaCD accreditation examiner since 2008. a 1986 graduate 

of the university of Maryland, Baltimore College of Dental 

surgery, Dr. Finlay practices in arnold, Maryland. 

Disclosure: the author did not report any disclosures.

The	conceptual	application	of	the	
properties	of	stratification	will	go	a	long	
way	in	creating	restorations	that	invisibly	
blend	into	the	surrounding	dentition.	



BEFORE

AFTER

CLASS IV RESTORATION
Performed by Dr. Newton Fahl, Jr.

CALL TOLL FREE: 888.698.3373

STOP BY BOOTH #613
at the 2012 AACD MEETING  
for EXCLUSIVE SAVINGS of up to $200!

VISIT WWW.ESTELITEOMEGA.COM 
to register for specific courses and techniques.

REDEFINING ESTHETIC RESTORATIONS. 

RRestorations that mimic the opalescence of natural teeth require 

a superior composite that emulates nature.  Estelite Omega was 

developed in collaboration with Dr. Newton Fahl Jr., a world-

renowned master in esthetic dentistry.  Omega provides a full 

spectrum of opacities, with only 11 shades, for simpler restorative 

procedures.  The answer is finally here for Clinicians that have 

yearned for the recreation of hue, chroma, and value with a

simpler restorative composite.

BEAUTY, IT’S IN THE EYE
OF THE BEHOLDER

Recreate natural beauty with Estelite Omega.  Unleash the MICHELANGELO IN YOU.

DR. NEWTON FAHL, JR. - developed
in collaboration with

DO MORE WITH LESS - 11 shades 
creates a full spectrum of opacities

LONG LASTING POLISH RETENTION

1.3% LOW SHRINKAGE with other 
aadvanced technical properties
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*Dr. Pitts has just received her Accredited Laboratory Technician status. She achieved Accredited Dentist 

status in March 2007 and became an Accredited Fellow Dentist in December 2007.
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It is achievable! 
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Lips are the	frame	of	the	teeth

Natural beauty

Innate allure
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Claude	Sieber,	MDT

Our profession is constantly evolving, and we must be flexible in terms of 

accepting new techniques and technologies. Digital photography has become 

a great communication tool for dentists and laboratory technicians, enabling us to 

move at a faster pace and in a more accurate direction.

Photography teaches us to see and observe light. Without adequate light, there is 

no image. Photographs can guide us through our work. The essential thing is to have a 

good eye and a steady hand. 

Some people have limited skill but believe that machines can reproduce teeth with 

the same beauty that a human being can.  But even the best camera needs a great 

photographer to produce beautiful images. Just as dentists still need and want a skilled 

technician, patients still need and want personalized dental work.

We should not lose individuality and emotion in our work; originality and creativity 

are essential. We must continue to observe and use our talents and knowledge to 

replicate nature. 

Form and surface

	 39 Journal of Cosmetic Dentistry 

Everything
Vision: The Art of Seeing The Invisible
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Inner structure

Light transmission of	natural	teeth

Individual light reflection	from	a	natural	tooth

We should not lose individuality and emotion in our work; 
originality and creativity are essential.

Opal effect
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Inspired by nature

Stimulated by nature

Translucency and transparency

Opalescent effect of	a	cross-sectioned	natural	tooth

	 41 Journal of Cosmetic Dentistry 



Light transmission on	an	all-ceramic	coping

Single tooth restoration

Without emotion 
there is no	beauty

When it comes to dental 

esthetics and photography, new 

techniques offer new possibilities, 

but the same rule applies: If there 

is no light, you cannot expect 

good results. I try to demonstrate 

this fundamental truth during my 

lectures, and often people are very 

moved by the images presented. 

Ultimately, you have to believe 

in what you do. Additionally, 

you have to enjoy your work and 

demonstrate a passion for your 

chosen profession. Commitment 

and passion lead to satisfaction and 

success. Remember: Vision is the art 

of seeing the invisible.

Mr. Sieber owns a specialized dental 

laboratory and training facility dedicated to 

the advancement of expert dental ceramists in 

Basel, Switzerland. He teaches ceramics and 

photography.

His Web site is www.claudesieber.com

Disclosure: The author did not report any 

disclosures.

Images © Claude Sieber.
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50%
OF THE U.S. POPULATION  
IS AFFECTED BY BAD BREATH  
AT ANY GIVEN TIME AND  
HALF OF THAT GROUP HAS 
CHRONIC BAD BREATH.
*According to the Journal of the 
American Dental Association

IT’S COMMON KNOWLEDGE THAT IMPROPER BRUSHING AND FLOSSING CAN 

LEAD TO BAD BREATH, BUT UNSUSPECTING CAUSES LIKE STRESS AND 

EVEN THE WAY YOU SLEEP AT NIGHT CAN DETERMINE WHETHER YOUR 

BREATH IS FRESH OR FOUL. “THE CAUSE OF YOUR BAD BREATH MAY HAVE 

NOTHING TO DO WITH HOW WELL YOU CARE FOR YOUR SMILE,” SAYS NEW 

YORK COSMETIC DENTIST IRWIN SMIGEL, DDS. “THE SOURCE CAN LIE IN 

YOUR HOBBIES, YOUR HABITS AND WHAT YOU DO DAY IN AND DAY OUT.”

DID YOU KNOW?
With more bacteria  
in our mouths than 
cells in our bodies, 
it’s not surprising 
that nearly 65 million 
Americans have bad 
breath, according to 
the National Institute 
of Dental Research.

THE SURPRISING CAUSES OF

AND CREATIVE SOLUTIONS TO TREAT IT

CITRUS 
FRUITS  
Vitamin C attacks  
bacteria in the mouth 
just like how it defends 
the body against the 
common cold.

CINNAMON 
STICKS             
Cinnamon has antioxidant 
and antiseptic benefits, 
preventing germs in the 
mouth from wreaking 
havoc on your breath.

SPINACH 
AND 
PARSLEY         
Both contain 
chlorophyll, 
which has 
antibacterial 
properties that 
kill germs to 
freshen breath.

Still not sure which foods to opt for and 
which to avoid? Check these out.

FOODS THAT

FIGHT ODOR

GREEN TEA   
Green tea is rich  
in polyphenols, an 
antioxidant that  
protects cells from 
harm, including 
bacteria invasion.

inside

tip
Atlanta cosmetic dentist 
Ronald E. Goldstein, 
DDS, says offensive 
breath is easily detected 
by others who rarely  
let you know it. His  
suggestion? Ask your 
friends and coworkers  
if they ever notice you 
have unpleasant breath.

w r i t t e n b y  ERICA S.  PEARLMAN
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A QUICK WAY TO 
REFRESH THE SMILE
SprayWhite 90 brightens dull-
looking teeth in mere minutes 
with its quick no-mess, two-
step process. First, spray teeth
with the whitening treatment;
swish it around for 90 seconds
and follow with the powder
rinse for teeth that are brighter.
$150, woworalcare.com

WHAT THE DENTIST SAYS “The main
ingredient is peroxide, which may provide 
a mild whitening effect depending on its
strength. The likely result is that it provides
a temporary boost in tooth shade,” says
Sarasota, FL, cosmetic dentist Jenifer C.
Back, DMD. 

GET HEALTHIER 
TEETH AND GUMS
Aggressive brushing can cause the
gums to recede and can even leave
them red and puffy—something
nobody wants for an important 
event. Using an electronic toothbrush,
like the Diamond Elite Ultrasonic
Toothbrush, helps to deliver the 
right amount of brushing pressure 
so that the gums are less susceptible
to receding and other side effects 
of brushing too hard. $219, 
diamondtoothbrush.com

A WHITER SMILE 
IN MINUTES
Since your smile is one of the first
things noticed, it’s best to make
sure that your teeth are in tip-top
shape and at their whitest. 
Only have a few minutes to 
spare? Follow Supersmile’s new
Six-Minute Whitening Technique, 
a five-step process that uses 
four of the brand’s products and 
is clinically proven to whiten two
to four shades in just six minutes.

WHEN TIME IS REALLY OF THE ESSENCE, AND YOU DON’T HAVE THE LUXURY OF SEEING YOUR

DENTIST TO CORRECT THE PROBLEM AT HAND, LOOK TO THESE OVER-THE-COUNTER OPTIONS

THAT WORK IN RECORD TIME TO GET YOUR SMILE LOOKING PERFECT.

FOR INSTANT FRESHNESS
Just because you don’t have a
toothbrush and toothpaste on hand
doesn’t mean you can’t have fresh
breath. The single-use Colgate
Wisps—there’s a new bubble gum
flavor—are like mini, disposable
toothbrushes so you clean your teeth
sans water. $5.50 for 16, colgate.com

WHAT THE DENTIST SAYS 
“These take the hassle out of oral
hygiene. Cleaning your teeth right
away reduces the chance of staining
since the color residue from foods,
wine and drinks are removed,” 
says Dr. Hamsayeh.

WHAT THE DENTIST SAYS 
“The difference is immediate,”
says Dr. Smigel. “If you follow
the steps properly, your smile
will be glistening and noticeably
whiter within minutes.”

WHAT THE DENTIST SAYS 
“If you have bonded restorations
such as porcelain veneers, use 
a gentle setting. You will get the
cleaning action without severe 
ultrasonic vibrations that could
loosen some of your bonded 
attachments,” says Dr. Goldstein.

S M I L E  F I X E R S
instant

“I have a 
date tonight.”

“My 40th birthday
party is today.”

“I have a job interview
tomorrow morning.”

“I have a meeting
after lunch.”
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results 
last 

MAKE YOUR

Floss regularly; it’s also helpful  
for keeping the gums healthy.

See your dentist for professional  
cleanings at least every four months.

Get yearly fluoride treatments to  
combat tooth decay.

Use toothpaste designed to work on 
cosmetic enhancements.

Be gentle when biting into hard foods.

Avoid foods that may damage the 
bonding such as mints, candies  
and sticky foods.

Use your teeth as tools.

Brush with harsh or abrasive  
toothpastes. 

Use mouthwashes with a high  
alcohol content.

Bleach your teeth with professional 
treatments or over-the-counter 
strips. Veneers cannot be bleached.

Get abrasive professional  
cleanings using power-polishing 
equipment, which can remove  
the glaze of veneers.

DON’T.. .

DO.. .

what you didn’t 
know about 
veneers

FACT VS. FICTION

MYTH 01 
Veneers only alter the look of the teeth.

FACT: Veneers can be used to build out 
the back teeth, making the cheeks appear 
fuller for a more youthful appearance 
overall. “Building out the back teeth raises 
the cheeks so the face doesn’t look sunken 
in anymore,” Dr. Smigel says.

MYTH 02 
Veneers are a one-time procedure.

FACT: Every case is different, and veneers 
last from five to 12 years on average, but in 
some cases, veneers have lasted as long as 
20 years. “There is a limited life expectancy 
on every restoration,” Dr. Goldstein says. So, 
you’ll have to replace them at some point. 

MYTH 03 
All veneers are the same.

FACT: There is a big difference between 
regular and no-prep veneers, which require 
no tooth removal; however, only those who 
have pretty straight teeth without heavy 
stains qualify for them. “The alignment has 
to be pretty close to ideal,” Dr. Cohen says. 
“But no-prep veneers allow you to keep 
the veneers really thin, and the porcelains 
today are so strong that you can still have a 
nice result.” 

MYTH 05 
Most of the enamel on the teeth has to be 
painfully filed down, leaving you with next 
to no original tooth.

FACT: “There are many varying degrees of 
prepping a tooth for a veneer,” Dr. Lewis 
says. “Some teeth need more adjustment 
than others. With traditional veneers, you’re 
looking at about a millimeter of enamel 
removal on average. No-prep veneers 
require a small fraction of that or less.”

MYTH 04 
Once you get veneers, you’re 
stuck with them for life.

FACT: “In most cases, this is true, but in 
cases where only small adjustments were 
made such as tooth contouring, no-prep 
veneers can be applied, and they can be 
removed later on,” says Dr. Lewis. 

 

B E F O R E A F T E R

inside

tip
Look for a dentist who 
has credentials that are 
relevant to veneers such 
as being a member of 
the American Academy 
of Esthetic Dentistry or 
the American Academy 
of Cosmetic Dentistry. 

>>>>

>>>>

The white smiles you see on TV might look unnatural in the real world. Depending on 
your skin tone, overly white teeth can be a dead giveaway that they’ve been worked on.

smile-perfect shades for your skin tone...

OLIVE SKIN
The second whitest shade 
possible is the most popular 
and looks good on most 
individuals, Dr. Back says.

FAIR SKIN
“Fair-skinned people can  
go for the whitest shades,” 
says Sarasota, FL, cosmetic 
dentist Jenifer C. Back, DMD.

DARK SKIN
Darker skin creates a contrast 
against the teeth so they can 
appear bright with naturally 
occurring tooth shades.

This patient had both upper and lower veneers placed 
to create a more uniform smile. Procedure done by 
Nadja Horst, DMD; Ft. Lauderdale, FL.

-

+

inside

tip
How white is too white? 
“Frequently, we look at 
the whites of the eyes as 
a guiding place to start,” 
Dr. Back says. “If they 
choose a color that is 
whiter than the whites  
of the eyes, that’s the 
closest source of white 
to the teeth and it makes 
them look unnatural.”

COLOR CORRECTING
Your dentist will 
probably use a shade 
guide to help you select 
the perfect color of 
veneers for your new 
smile. Newer shade 
guides like this one also 
have bleaching shades 
to allow for the whitest 
possible teeth. 
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50%
OF THE U.S. POPULATION  
IS AFFECTED BY BAD BREATH  
AT ANY GIVEN TIME AND  
HALF OF THAT GROUP HAS 
CHRONIC BAD BREATH.
*According to the Journal of the 
American Dental Association

IT’S COMMON KNOWLEDGE THAT IMPROPER BRUSHING AND FLOSSING CAN 

LEAD TO BAD BREATH, BUT UNSUSPECTING CAUSES LIKE STRESS AND 

EVEN THE WAY YOU SLEEP AT NIGHT CAN DETERMINE WHETHER YOUR 

BREATH IS FRESH OR FOUL. “THE CAUSE OF YOUR BAD BREATH MAY HAVE 

NOTHING TO DO WITH HOW WELL YOU CARE FOR YOUR SMILE,” SAYS NEW 

YORK COSMETIC DENTIST IRWIN SMIGEL, DDS. “THE SOURCE CAN LIE IN 

YOUR HOBBIES, YOUR HABITS AND WHAT YOU DO DAY IN AND DAY OUT.”

DID YOU KNOW?
With more bacteria  
in our mouths than 
cells in our bodies, 
it’s not surprising 
that nearly 65 million 
Americans have bad 
breath, according to 
the National Institute 
of Dental Research.

THE SURPRISING CAUSES OF

AND CREATIVE SOLUTIONS TO TREAT IT

CITRUS 
FRUITS  
Vitamin C attacks  
bacteria in the mouth 
just like how it defends 
the body against the 
common cold.

CINNAMON 
STICKS             
Cinnamon has antioxidant 
and antiseptic benefits, 
preventing germs in the 
mouth from wreaking 
havoc on your breath.

SPINACH 
AND 
PARSLEY         
Both contain 
chlorophyll, 
which has 
antibacterial 
properties that 
kill germs to 
freshen breath.

Still not sure which foods to opt for and 
which to avoid? Check these out.

FOODS THAT

FIGHT ODOR

GREEN TEA   
Green tea is rich  
in polyphenols, an 
antioxidant that  
protects cells from 
harm, including 
bacteria invasion.

inside

tip
Atlanta cosmetic dentist 
Ronald E. Goldstein, 
DDS, says offensive 
breath is easily detected 
by others who rarely  
let you know it. His  
suggestion? Ask your 
friends and coworkers  
if they ever notice you 
have unpleasant breath.
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A QUICK WAY TO 
REFRESH THE SMILE
SprayWhite 90 brightens dull-
looking teeth in mere minutes 
with its quick no-mess, two-
step process. First, spray teeth
with the whitening treatment;
swish it around for 90 seconds
and follow with the powder
rinse for teeth that are brighter.
$150, woworalcare.com

WHAT THE DENTIST SAYS “The main
ingredient is peroxide, which may provide 
a mild whitening effect depending on its
strength. The likely result is that it provides
a temporary boost in tooth shade,” says
Sarasota, FL, cosmetic dentist Jenifer C.
Back, DMD. 

GET HEALTHIER 
TEETH AND GUMS
Aggressive brushing can cause the
gums to recede and can even leave
them red and puffy—something
nobody wants for an important 
event. Using an electronic toothbrush,
like the Diamond Elite Ultrasonic
Toothbrush, helps to deliver the 
right amount of brushing pressure 
so that the gums are less susceptible
to receding and other side effects 
of brushing too hard. $219, 
diamondtoothbrush.com

A WHITER SMILE 
IN MINUTES
Since your smile is one of the first
things noticed, it’s best to make
sure that your teeth are in tip-top
shape and at their whitest. 
Only have a few minutes to 
spare? Follow Supersmile’s new
Six-Minute Whitening Technique, 
a five-step process that uses 
four of the brand’s products and 
is clinically proven to whiten two
to four shades in just six minutes.

WHEN TIME IS REALLY OF THE ESSENCE, AND YOU DON’T HAVE THE LUXURY OF SEEING YOUR

DENTIST TO CORRECT THE PROBLEM AT HAND, LOOK TO THESE OVER-THE-COUNTER OPTIONS

THAT WORK IN RECORD TIME TO GET YOUR SMILE LOOKING PERFECT.

FOR INSTANT FRESHNESS
Just because you don’t have a
toothbrush and toothpaste on hand
doesn’t mean you can’t have fresh
breath. The single-use Colgate
Wisps—there’s a new bubble gum
flavor—are like mini, disposable
toothbrushes so you clean your teeth
sans water. $5.50 for 16, colgate.com

WHAT THE DENTIST SAYS 
“These take the hassle out of oral
hygiene. Cleaning your teeth right
away reduces the chance of staining
since the color residue from foods,
wine and drinks are removed,” 
says Dr. Hamsayeh.

WHAT THE DENTIST SAYS 
“The difference is immediate,”
says Dr. Smigel. “If you follow
the steps properly, your smile
will be glistening and noticeably
whiter within minutes.”

WHAT THE DENTIST SAYS 
“If you have bonded restorations
such as porcelain veneers, use 
a gentle setting. You will get the
cleaning action without severe 
ultrasonic vibrations that could
loosen some of your bonded 
attachments,” says Dr. Goldstein.

S M I L E  F I X E R S
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“I have a 
date tonight.”

“My 40th birthday
party is today.”

“I have a job interview
tomorrow morning.”

“I have a meeting
after lunch.”
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MAKE YOUR

Floss regularly; it’s also helpful  
for keeping the gums healthy.

See your dentist for professional  
cleanings at least every four months.

Get yearly fluoride treatments to  
combat tooth decay.

Use toothpaste designed to work on 
cosmetic enhancements.

Be gentle when biting into hard foods.

Avoid foods that may damage the 
bonding such as mints, candies  
and sticky foods.

Use your teeth as tools.

Brush with harsh or abrasive  
toothpastes. 

Use mouthwashes with a high  
alcohol content.

Bleach your teeth with professional 
treatments or over-the-counter 
strips. Veneers cannot be bleached.

Get abrasive professional  
cleanings using power-polishing 
equipment, which can remove  
the glaze of veneers.

DON’T.. .

DO.. .

what you didn’t 
know about 
veneers

FACT VS. FICTION

MYTH 01 
Veneers only alter the look of the teeth.

FACT: Veneers can be used to build out 
the back teeth, making the cheeks appear 
fuller for a more youthful appearance 
overall. “Building out the back teeth raises 
the cheeks so the face doesn’t look sunken 
in anymore,” Dr. Smigel says.

MYTH 02 
Veneers are a one-time procedure.

FACT: Every case is different, and veneers 
last from five to 12 years on average, but in 
some cases, veneers have lasted as long as 
20 years. “There is a limited life expectancy 
on every restoration,” Dr. Goldstein says. So, 
you’ll have to replace them at some point. 

MYTH 03 
All veneers are the same.

FACT: There is a big difference between 
regular and no-prep veneers, which require 
no tooth removal; however, only those who 
have pretty straight teeth without heavy 
stains qualify for them. “The alignment has 
to be pretty close to ideal,” Dr. Cohen says. 
“But no-prep veneers allow you to keep 
the veneers really thin, and the porcelains 
today are so strong that you can still have a 
nice result.” 

MYTH 05 
Most of the enamel on the teeth has to be 
painfully filed down, leaving you with next 
to no original tooth.

FACT: “There are many varying degrees of 
prepping a tooth for a veneer,” Dr. Lewis 
says. “Some teeth need more adjustment 
than others. With traditional veneers, you’re 
looking at about a millimeter of enamel 
removal on average. No-prep veneers 
require a small fraction of that or less.”

MYTH 04 
Once you get veneers, you’re 
stuck with them for life.

FACT: “In most cases, this is true, but in 
cases where only small adjustments were 
made such as tooth contouring, no-prep 
veneers can be applied, and they can be 
removed later on,” says Dr. Lewis. 

 

B E F O R E A F T E R

inside

tip
Look for a dentist who 
has credentials that are 
relevant to veneers such 
as being a member of 
the American Academy 
of Esthetic Dentistry or 
the American Academy 
of Cosmetic Dentistry. 

>>>>

>>>>

The white smiles you see on TV might look unnatural in the real world. Depending on 
your skin tone, overly white teeth can be a dead giveaway that they’ve been worked on.

smile-perfect shades for your skin tone...

OLIVE SKIN
The second whitest shade 
possible is the most popular 
and looks good on most 
individuals, Dr. Back says.

FAIR SKIN
“Fair-skinned people can  
go for the whitest shades,” 
says Sarasota, FL, cosmetic 
dentist Jenifer C. Back, DMD.

DARK SKIN
Darker skin creates a contrast 
against the teeth so they can 
appear bright with naturally 
occurring tooth shades.

This patient had both upper and lower veneers placed 
to create a more uniform smile. Procedure done by 
Nadja Horst, DMD; Ft. Lauderdale, FL.

-

+

inside

tip
How white is too white? 
“Frequently, we look at 
the whites of the eyes as 
a guiding place to start,” 
Dr. Back says. “If they 
choose a color that is 
whiter than the whites  
of the eyes, that’s the 
closest source of white 
to the teeth and it makes 
them look unnatural.”

COLOR CORRECTING
Your dentist will 
probably use a shade 
guide to help you select 
the perfect color of 
veneers for your new 
smile. Newer shade 
guides like this one also 
have bleaching shades 
to allow for the whitest 
possible teeth. 
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minimum intervention,
MaxiMuM SatiSfaction

Trauma during the period of 
mixed dentition is a frequent 
occurrence in children.
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Introduction

Trauma during the period of mixed dentition is a 

frequent occurrence in children, usually involving 

the maxillary incisors.1 In these circumstances, 

further preparation of the traumatized teeth for 

restorative reasons can be a case of “adding insult 

to injury.” The rationale for treatment should 

be a minimally invasive approach, including 

preservation and retaining as much natural 

remaining tooth abutment as possible.

Reconstruction	Guided	by	a	Fragment
Irfan	Ahmad,	BDS
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Patient History and Diagnosis
A 12-year-old boy presented with fractured maxillary 
central incisors (Figs 1 & 2). He went to the emergency 
department of a local hospital, where tetanus 
inoculation was verified and composite resin was used 
to reattach the right central incisor fragment and build 
up the lost incisal fragment of the left central incisor.

A subsequent radiograph showed poor adaptation 
of the composite fillings with the remaining tooth 
substrate (Fig 3). The periodontal ligament was intact, 
with no root fractures, and a typical solid cortical 
bone appearance consistent with acute dental trauma. 
Buccal palpation elicited tenderness at the apex of the 
left central incisor. However, root canal treatment was 
deferred to allow natural regeneration of the pulpal 
tissues (thermal vitality tests following acute trauma 
are futile due to transient paraesthesia of nerve fibers).2 

A week later, after prophylaxis, gingival health was 
evident, and the left composite filling had dislodged. 
The buccal tenderness associated with the left central 
had subsided, and the exposed dentin was sealed with 
a dentin-bonding agent. Notice the mamelons, incisal 
halo, and translucency of the reattached incisal tooth 
fragment on the right central incisor, which would 
serve as an excellent guide for characterization during 
the composite buildup on the left central incisor  
(Figs 4 & 5).

Figures 1 & 2:	The	patient’s	fractured	maxillary	central	incisors.

Figure 3: 
Radiograph	
showing	poor	
adaptation	of	
the	composite	
fillings	with	the	
remaining	tooth	
substrate.
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Figures 4 & 5:	Gingival	health	was	evident,	and	the	left	composite	filling	had	dislodged.
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Treatment
A diagnostic wax-up is invaluable in assessing esthetics. 
In this case, a maxillary median diastema (which was 
present before the accident) was incorporated. A 
silicone index of the wax-up was sectioned,3 ensuring 
that a ledge was present at the incisal edge to support 
the intraoral composite buildup (Figs 6 & 7).

A nanohybrid composite (Herculite Ultra, Kerr; 
Orange, CA) was chosen for its superior esthetic4 and 
mechanical properties.5 It allows excellent surface 
gloss after polishing, as well as advantageous optical 
properties such as translucency, opalescence, and 
fluorescence.4 Using a rubber dam when building 
up anterior teeth, where esthetics are a paramount 
concern, can be disadvantageous due to excessive 
dehydration of teeth, making accurate shade 
assessment during incremental layering a challenge. 
Therefore, in this instance, isolation was limited to 
dry gingival retraction cord and judicial aspiration.6 
To preserve the maximum amount of remaining 
tooth substrate, preparation was minimal, limited to 
roughening of the fractured edge with a diamond bur. 
After application of the dentin-bonding agent, the 
silicone index was used as a template for the initial 
layer of incisal shade. The thickness of the initial layer 
depends upon the total buccal-palatal thickness of the 
tooth being treated and the anticipated thickness of the 
subsequent layers of composite. In this instance, the 
initial layer was rolled to a thickness of approximately 
1 mm using a CompoRoller (Kerr) to build up the 
palatal aspect of the left central incisor (Figs 8 & 9).

Figures 6 & 7:	A	maxillary	median	diastema	was	incorporated	and	a	silicone	
index	of	the	wax-up	was	sectioned.
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Figures 8 & 9:	A	CompoRoller	was	used	to	build	up	the	palatal	aspect	of	the	left	central	incisor.

Figure 10: A	thin	
layer	of	dentin	
composite	was	
placed	at	the	
incisal	edge.

Figure 11: Dentin	
composite	was	
placed	for	the	
mamelon	effect.

Figure 12: Sculpting	
of	final	covering	
layers.

Figure 13: Salvaged	
useable	fragments	
of	fractured	teeth	
are	ideal	for	
reconstructing	
teeth	to	
their	former	
morphology.

A thin layer of composite (dentin shade A1) was 
placed at the incisal edge, incorporating the mesial 
and distal aspects to emulate the incisal halo effect 
(Fig 10).

A suitably shaped instrument was used to place 
dentin shade A2 for the mamelon effect within the 
coronal reconstruction of the left central incisor  
(Fig 11). 

The final covering layers, enamel A1 and incisal 
shades, were sculpted with conical and cylindrical 
CompoRoller tips (Fig 12). The final contouring and 
finishing/polishing of the left central incisor buildup 
was postponed for one week, allowing evaluation of 
the shade and characterizations.

Salvaged useable fragments of fractured teeth  
(Fig 13) are ideal for reconstructing teeth to their 
former morphology and esthetics and, of course, 
preserving natural tooth substrate. However, if the 
remaining intraoral tooth substrate has discolored 
due to breakdown of the pulpal blood vessels, there 
may be a color transition between the tooth and 
the reattached fragment. Depending on the amount 
of remaining tooth, this is usually not a concern 
since the cervical aspects of teeth are darker than 
the incisal parts. To improve fracture resistance, 
reattached fragments should be rehydrated in saline 
for 30 minutes prior to bonding with the remaining 
intraoral tooth substrate.7 In this case, the silicone 
index was used to verify location, and the fragment 
was “linked” to the remaining tooth abutment with 
an incisal shade composite on the palatal aspect. 
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The chasm between the remaining tooth and 
reattached fragment was filled with a combination 
of dentin A2 and enamel A2 shades to create an 
undetectable color transition (Fig 14).

Finishing and polishing should achieve a high gloss 
and smooth surface roughness (Ra)8 of less than Ra = 
0.2 mm (critical threshold for bacterial adhesion and 
biofilm formation)9 for good marginal adaptation, 
reduced microleakage, and retaining morphology 
and occlusal contacts for improved wear resistance. 
Clinically, this is accomplished with aluminum oxide 
abrasive discs (Fig 15); diamond-coated interproximal 
strips, silicone tips, and polishing paste, using slow 
hand-piece speeds (< 10,000 min-1) to avoid melting 
the surface layer of the composite resin.

Figure 14: The	chasm	between	the	remaining	tooth	and	reattached	fragment	was	filled	with	a	combination	of	dentin	and	enamel	shades	to	
create	an	undetectable	color	transition.

Figure 15: Aluminum	oxide	abrasive	discs.

First, it is clinically difficult to 

produce a facsimile by direct 

free-hand composite buildups. 
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Figues 16 & 17:	Two	weeks	postoperative.

Results
The postoperative result, two weeks later, shows im-
peccable gingival health, correct anatomical form 
of the composite buildup on the left central incisor, 
seamless transition between the composite and natu-
ral tooth substrate, dentin mamelons, together with 
an incisal halo, opalescence, and incisal edge trans-
lucency, which mimics the reattached natural tooth 
fragment on the right central incisor (Figs 16 & 17).

It is worth noting that the composite buildup on 
the left central incisor is similar, but not identical, to 
the morphology of the right central incisor. The rea-
soning for this is two-fold. First, it is clinically difficult 
to produce a facsimile by direct free-hand composite 
buildups. Second, it is unusual to find identical teeth 
in any one individual dentition, and slavishly copy-
ing an existing tooth appears contrived and artificial. 
Nature is creative, rather than perfect. Finally, any ar-
tificial prostheses or restoration should broadly con-
form to the existing dentition by blending with the 
surrounding teeth.

The pre- and postoperative full-face images  
(Figs 18 & 19) show restitution of dental esthetics that 
are in harmony with the surrounding lips, achieved by 
minimum intervention and yielding maximum satis-
faction.
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Dr. Ahmad’s practice, The Ridgeway Dental 

Surgery, is located in Harrow, Middlesex, 

UK. He may be contacted at iahmadbds@

aol.com.

Disclosure: The author presents sponsored 

lectures for various manufacturers, but he 

did not receive any financial remuneration 

for this article.

Figures 18 & 19:	Pre-	and	postoperative	full-face	images.
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Keeping It 
           Real!

Beauty is appreciated by stimulating the 

higher senses of sight and sound, and has 

mystified both scientists and artists since the 

ancient Egyptians some 5000 years ago.
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Introduction

The definition of esthetics, or beauty, is perplexing. For a 

thing to be perceived as beautiful (or esthetic) it should 

arouse feelings of sensual pleasure, or goodness, or truth, 

for emotional release through esthetic expression. Al-

though the quintessential ingredients of beauty are defin-

able as order, unity, harmony, and balance, the “recipe” 

for achieving these qualities remains elusive. Beauty is 

appreciated by stimulating the higher senses of sight and 

sound, and has mystified both scientists and artists since 

the ancient Egyptians some 5000 years ago.

Irfan	Ahmad,	BDS

Mystifying	Beauty
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Three Schools of Thought

Geometric Theories
Dental esthetics is primarily concerned with “smile design,” usually of 
the maxillary anterior sextant. There are three schools of thought relating 
to dental esthetics: geometric, psychological, and perception theories. 
The first geometric theory, proposed by Lombardi in 1973,1 stated that 
the repeated width proportion from the maxillary central incisor to the 
canine, as viewed from the frontal aspect, conformed to the “golden 
proportion” (GP) conceived by Pythagoras in 530 BC. Since the 1970s, the 
GP has been ubiquitously discussed in the dental literature and indelibly 
engrained in cosmetic dentists’ psyches. Nowhere is Vladimir Lenin’s 
adage “A lie told often enough becomes truth” more appropriate than with 
smile designs’ preoccupation with the GP. Since Lombardi, numerous 
authors have proposed other smile design guidelines2-7 that aim for 
perfection by mathematical computations. However, it should be noted 
that “perfection” does not equal “esthetics.” A thing that appears “too 
perfect” is inherently perceived as artificial; for example, no two roses are 
identical, and no two individuals are “clones” (except identical twins). 
In the last decade most of the geometric theories have been repeatedly 
disproved, especially that of the GP, which is prevalent in only 10% of 
the population.8-11

Psychological Theories
The second school of thought dealing with dental esthetics comprises the 
psychological theories such as dynesthetic,12 morphopsychological,13 and 
synesthetic.14 These concepts aim to interpret dental esthetics from a psy-
chological perspective, and are mainly opinions and hypotheses, often 
open to interpretation. 

Perception Theories
The third, and most recent, are the perception theories, which encompass 
population surveys and responses to various esthetic anomalies (by soft-
ware image manipulation) for gauging responses from dental profession-
als and laypersons.15-17 These are the most promising theories because 
they ask “what the patient wants,” rather than imposing “what the pa-
tient needs.” However, the sampled population is often limited to specific 
countries and particular groups; therefore, these theories are not univer-
sally applicable for every country or even regions in a specific country.

No “One Size Fits All”
There are no “magic numbers,” no “Da Vinci code,” and no “Holy Grail” 
for deciphering dental esthetics. Geometric theories are a framework rather 
than a formula, psychological theories should be considered pragmatic 
rather than dogmatic, and perception theories as subjective as opposed 
to objective. Dental esthetics is a combination of all three theories for 
creating beauty that is specific for an individual, rather than a “one size fits 
all,” wall-to-wall porcelain or “piano keys” appearance of the maxillary 
anterior teeth. Therefore, the key to successful dental esthetics (or smile 
design) is incorporating minor imperfections that enhance the dental 
composition, giving a real or natural appearance, which is as unique as 
an individual’s persona.

The schematic representation in Figure 1 shows 
smile design guidelines incorporating all three theo-
ries discussed above. Starting with a template, which 
can be an existing template (or dental composition) 
where no changes are necessary (e.g., a single crown, 
veneers or implant-supported restoration that is inte-
grated within the existing dentition). The second type 
of template is where the prevailing dental esthetics 
require change (e.g., worn teeth with loss of vertical 
dimension due to tooth wear). The last type is when a 
new template is necessary (e.g., an edentulous arch or 
few teeth that are insufficient as a guide for rehabili-
tation). For both changed and new templates, any of 
the geometric theories are used as a starting point for 
either a diagnostic wax-up or computer simulation. 
Which geometric theory one chooses is irrelevant, 
since the difference between many of the theories can 
be as little as 0.5 mm, which is barely perceptible at a 
social distance of viewing.

Figure 2 shows central incisors requiring esthetic 
improvement. However, due to the unacceptable mor-
phology of the central incisors, a change in template 
was necessary. A diagnostic wax-up was made using 
one of the geometric theories, and a plaster cast of the 
latter (Fig 3) allowed a vacuum stent to be fabricated 
for making two acrylic temporary crowns (Fig 4). The 
patient was allowed to wear the temporary crowns 
for her input (psychological theories) and gauge re-
sponse from family and friends (perception theories). 
Based on this input, the temporaries were periodically 
adjusted until the patient was satisfied. At this stage 
it is important to communicate to the patient any 
shortcomings in the final esthetics due to the prevail-
ing clinical scenario. If the patient’s esthetic expecta-
tions are beyond clinical feasibility, this is the time to 
convey any compromises that are unavoidable, rather 
than facing the consequences when the definitive res-
torations are fabricated. Only after receiving accep-
tance from the patient should the clinician proceed 
with the permanent restorations. The final all-ceramic 
crowns (Fig 5) are similar, but not identical, to the 
wax-up and temporary crowns (Figs 3 & 4). The chip 
at the incisal edge of the natural left lateral is mim-
icked in the crowns on the central incisors, which 
enhances the natural appearance of the crowns and 
avoids a contrived, artificial appearance.

The schematic sequence shown in Figure 1 was 
adopted for the smile design, incorporating geomet-
ric, psychological, and perception theories (Fig 6 [see 
also Fig 14]). 
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Figure 1: Schematic	representation	showing	smile	design	guidelines	incorporating	the	geometric,	psychological,	and	perception	theories.

Figure 2: Central	incisors	in	need	of	esthetic	improvement.

Smile Design Guidelines

Case Presentation
A 30-year-old woman visited the author’s practice 
wishing to improve the appearance of her anterior 
teeth. Examination revealed an average maxillary lip 
line (75% to 100% of maxillary tooth exposure), un-
even maxillary incisal plane, discolored teeth, stained 
large defective composite restorations, erratic maxil-
lary gingival architecture, relatively healthy periodon-
tium, missing filling in the mandibular right first 
central incisor, and a reversed overbite of the left man-
dibular lateral incisor and canine. 

After discussing these esthetic anomalies with the 
patient, she declined orthodontic and periodontal 
plastic surgery, which would have corrected the re-
versed overbite and erratic maxillary gingival archi-
tecture. This emphasizes that patients are often less 
discriminating regarding minor esthetic anomalies 
compared to clinicians. Therefore, proposing therapy 
that is invasive and costly may be regarded as over-
treatment, and marketing or selling cosmetic proce-
dures is merely sensitizing patients to minor esthetic 
aberrations, which they would normally find accept-
able or ignore. At times, naiveté or ignorance can be 
a blessing.

A	thing	that	appears	“too	
perfect”	is	inherently	perceived	
as	artificial.
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Figure 5: Final	all-ceramic	crowns.

Figure 3: Plaster	cast.

Figure 4: Two	acrylic	temporary	crowns.
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Figure 6: The	schematic	sequence	shown	in	Figure	1	was	adopted	for	the	smile	design,	incorporating	the	geometric,	psychological,	and	
perception	theories.

Figure 7: Preparation	for	PLVs	on	the	right	lateral	and	central	
incisors	and	a	full-coverage	crown	on	the	left	lateral	incisor.	
Gingival	health	is	apparent	around	all	the	prepared	teeth,	
ready	for	impressions. Figure 8: Impression	with	a	PVS	impression	material	capturing	precise	

detail,	particularly	at	the	cervical	margins.
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Figure 9: Plaster	cast	of	the	prepared	teeth.	An	area	beyond	the	preparation	
finish	line	is	faithfully	reproduced	to	create	the	correct	emergence	profiles	of	
the	definitive	ceramic	restorations.

Figure 10: Obvious	color	mismatch	of	the	restorations	with	the	surrounding	
natural	dentition	at	try	in.

Treatment
A diagnostic wax-up of the maxillary incisors was 
done using one of the geometric theories, and intra-
oral temporaries were fabricated to gauge patient in-
put (psychological theories) and response from fam-
ily and friends (perception theories). The definitive 
restorations were fabricated only after the patient was 
completely satisfied with the temporaries.

Figure 7 shows preparation for porcelain laminate 
veneers (PLVs) on the right lateral and central incisors 
and a full-coverage crown on the left lateral incisor. 

Figure 8 depicts the impression with a polyvinyl 
siloxane (PVS) impression material capturing precise 
detail, particularly at the cervical margins.

A plaster cast of the prepared teeth, showing that an 
area beyond the preparation finish line was faithfully 
reproduced for creating the correct emergence profiles 
of the definitive ceramic restorations, is shown in Fig-
ure 9.

Despite meticulous care and attention to detail, 
things can go wrong. At the try-in stage, the color mis-
match of the restorations with the surrounding natu-
ral dentition (which had previously been bleached) 
was blatantly obvious (Fig 10). This was due to a lack 
of communication between the clinician and cera-
mist; in these circumstances, using opaque or bleach 
shades of a luting agent is futile. The only solution is a 
remake, which is frustrating for the patient, and costly 
and embarrassing for the clinician. 

The filling in the mandibular right central incisor 
was replaced with a composite filling, and the man-
dibular left lateral incisor and the canine were adjust-
ed to accommodate the occlusion.

Photographs were taken with two different shade 
guides as a reference for remaking all four restorations 
(Figs 11 & 12).

A four months’ postoperative image shows the re-
made correct color restorations, which blend with the 
existing dentition, with an impeccably healthy peri-
odontium (Fig 13). 

Preoperative and six months’ postoperative facial 
views (Figs 14 & 15) show improved, natural-looking 
anterior esthetics.

The	key	to	successful	dental	esthetics	

(or	smile	design)	is	incorporating	minor	

imperfections	that	enhance	the	dental	

composition…
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Figures 11 & 12:	Reference	photographs	were	taken	with	two	different	shade	guides	for	remaking	all	four	restorations.

Figure 13: Four	months’	postoperative	image	showing	the	remade	correct	color	restorations,	which	blend	with	the	existing	dentition,	with	
an	impeccably	healthy	periodontium.	The	crown	on	the	left	lateral	has	been	shortened	on	its	distal	incisal	aspect	to	accommodate	the	
reversed	overbite;	combined	with	the	erratic	maxillary	gingival	architecture,	this	gives	the	appearance	of	a	natural	and	real	dentition,	as	
opposed	to	a	perfectly	symmetrical	(or	artificial)	smile.
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Figures 14 & 15:	Pre-	and	postoperative	facial	views.	The	improved	anterior	esthetics	appear	natural	and	real.

Figure 16: Four	years	postoperative,	there	is	gingival	recession	around	the	mid-facial	aspects	of	the	right	lateral	and	central	incisors,	and	on	
the	distal	aspect	of	the	left	central	incisor.	However,	the	restorative	margins	are	intact	without	chipping	of	the	ceramic.	Also,	the	porcelain	
and	bleached	natural	teeth	are	color-stable.
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Results
Four years after treatment, there is gingival recession around the mid-facial aspects of the 
right lateral and central incisors, and on the distal aspect of the left central incisor (Fig 16). 
However, the restorative margins are intact without chipping of the ceramic. Also, there is 
color stability of the porcelain and bleached natural teeth. As long as the gingival health re-
mains good, no further treatment other than periodic monitoring is warranted.

A full-face image of the patient four years after treatment is shown in Figure 17. The distal 
incisal adjustment of the crown on the left lateral is visible, creating imperfection and en-
hancing natural esthetics of the smile. 

Summary
Science is objective, with little leeway; whereas art is subjective, open to interpretation. Since 
esthetics is an art, not a science, the scientific community is likely wasting time trying to 
quantify rules and principles to decipher this entity. Hence, attempts to apply scientific rules 
and guidelines have failed to determine rigid principles for esthetics over the last 5000 years. 
Esthetic objectivity remains an elusive goal, and perhaps one that may never be reached.

	 Ahmad

Figure 17: Facial	view	four	years	after	treatment.	The	distal	incisal	adjustment	of	the	crown	on	the	left	lateral	is	visible,	creating	imperfection	
and	enhancing	the	smile’s	natural	esthetics.	
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Dr. Ahmad’s practice, The Ridgeway Dental Sur-

gery, is located in Harrow, Middlesex, UK. He may 

be contacted at iahmadbds@aol.com.

Disclosure: The author presents sponsored lectures 

for various manufacturers, but he did not receive 

any financial remuneration for this article. 
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As	 responsible	 clinicians	 and	 ceramists,	 we	 are	

constantly	searching	for	the	best	treatment	options	

to	deliver	high-quality	restorations	to	our	patients.		

We	all	strive	to	create	a	delicate	balance	between	

hard	 and	 soft	 tissue	 for	 a	 synergistic	 outcome.		

New	materials	make	it	increasingly	possible	for	us	

to	present	less	invasive	alternatives.	In	a	quest	for	

answers,	 the	 jCD	 asked	 distinguished	 educators	

Dr.	 Dario	 Adolfi	 and	 Dr.	 Mauro	 Fradeani	 to	 share	

their	thoughts	regarding	the	myths	and	realities	of	

feldspathic	stacked	porcelain	veneers	and	pressed	

porcelain	veneers.	Their	comments	will	enlighten	

you,	 either	 providing	 another	 way	 of	 looking	 at	

this	topic,	or	confirming	what	you	already	believe.

Feldspathic	Stacked	Porcelain	Veneers		
and		Pressed	Porcelain	Veneers

Dario	Adolfi,	DDS,	CDT

Mauro	Fradeani,	DDS
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Dr. adolfi Dispels Myths Regarding Feldspathic 
Stacked Veneers

The use of laminate veneers is among the most  

documented approaches in the dental literature for 

improving smiles. One of the advantages of this material 

is the potential to obtain high-quality restorations that 

achieve a perfect harmony between soft and hard tissues. 

This is due to the physical properties of the ceramic, which 

remains stable over time—even inside an environment as 

adverse as the oral cavity. To achieve success and stability, 

bonding procedures must be planned and conducted 

carefully, leading to a perfect sealed interface between the 

tooth and ceramic.

To achieve a bonding interaction between dental hard 

tissue and ceramic, the structures must be capable of being 

altered to receive a material that combines the surfaces, 

thus creating a perfect interface.1 The adhesive ability of 

the restorative material to be bonded to tooth structure is 

referred to as “biomimetic.”2

One of the advantages of this material is the potential 
to obtain high-quality restorations that achieve a perfect 
harmony between soft and hard tissues.
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Myth
Stacked feldspathic veneers lead to periodontal issues 
because they are usually over-contoured.

Reality
Bulky veneers should always be avoided, because they 
may appear unnatural.3 Therefore, prominent cervical 
contours must be carefully flattened to avoid over-
contouring the final restoration.4

Also, when the veneers are placed without prepa-
ration, periodontal problems can occur as a result of 
over-contoured teeth with unnatural emergence pro-
files.5 For no-preparation veneers, the esthetic results 
are variable; some of these restorations can appear too 
bulky and over-contoured,6 while others have relative-
ly acceptable esthetics.4,6

A wax-up is indispensable for every esthetic den-
tal plan. For cases where a minimal preparation is 
planned, the procedure must be done with the addi-
tive technique. Prior to planning a wax addition, the 
dentist must carefully consider the initial evaluation 
of the case, which addresses the teeth’s characteristics, 
the patient’s smile, patient’s age, opposite arch, and 
gingival architecture.7

To maintain a tooth’s original shape, a clinician is 
often required to remove a slight to moderate amount 
of enamel when making preparations.8 Some clini-
cians feel that a more optimal esthetic potential can be 
achieved when teeth are prepared with a light cham-
fer, especially at the gingival margin, which arguably 
prevents over-contouring in that region (Figs 1-2b).8

In the laboratory, it is very difficult to fabricate a 
veneer less than 0.3 mm thick.6 Therefore, to preserve 
the health of the gingival tissues and prevent over-
contouring, a slight 0.5-mm reduction of tooth sur-
face has been found to work best.8 Because feldspathic 
veneers are typically 0.5 mm, the lost tooth structure 
is replaced and the original emergence profile is near-
ly restored.9 After cementation, the laminate veneers 
should mimic the patient’s natural dentition (Fig 3). 

However, in a study comparing teeth restored with 
porcelain veneers, both with and without preparation, 
it was reported that there were no differences in terms 
of periodontal health.10

Figure 1: Preoperative	image	of	the	anterior	teeth	showing	extensive	
composite	restorations.	

Figures 2a & 2b:	Facial	and	incisal	views	of	minimal	preparations	with	a	light	
chamfer	finish	line;	this	practice	guarantees	correct	tooth	morphology	and	a	
natural	emergence	profile.

	 Adolfi
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Myth
Feldspathic veneers are weak porcelain restorations 
that are more prone to failure due to chipping and 
fracture than pressed veneers.

Reality
Many clinicians face difficulties during try-in and 
bonding procedures with feldspathic porcelain ve-
neers. A major concern is their strength, which is only 
approximately 70 MPa to 90 MPa,11 making feldspath-
ic veneers more prone to failure before bonding than 
pressed veneers. The development and improvement 
of pressable lithium disilicate material with flexible 
strength of approximately 400 MPa has reintroduced 
the concept of less preparation for laminate veneers. 
Lithium disilicate permits the technician to build a 
pressed restoration as thin as 0.3 mm while still en-
suring a strength of 400 MPa (Fig 4). 

This ceramic can be carefully reduced, using rub-
ber wheels and special burs, to less than 0.2 mm with 
proper resistance. Consequently, it can be placed and 
bonded with much less risk compared to traditional 
porcelain, which is made via the refractory die tech-
nique.1 The final morphology of the restorations is 
injected with lithium disilicate, and all the character-
ization (fixation) is performed. The color and fitting 
can be evaluated and modified during the try-in pro-
cedures, with low risk of compromising the strength 
or fitting after many bakes. After fixation, two layers of 
glaze powder are applied to protect the characteriza-
tion. Lithium disilicate is indicated for veneers with 
conventional preparation or no preparation to im-
prove the esthetics and reestablish the anterior guid-
ance (Figs 5a-6c). The disilicate-based materials maxi-
mize these benefits for laboratories and dentists.

Figure 4: When	placing	the	10	lithium	disilicate	veneers	in	sequence	and	using	special	illumination,	the	thinness	of	the	restorations	is	
evident.

Figures 5a & 5b:	Enamel	defects	across	the	surfaces	of	the	anterior	maxillary	
and	mandibular	incisors.	Note	the	diastemas	between	teeth	and	the	discrete	
excess	gingival	tissue	in	the	mandibular	premolar	areas.

	 Adolfi
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Myth
Feldspathic porcelains are too translucent to block out 
discolored teeth.

Reality
Thin laminate veneers cannot easily mask severe 
staining and discoloration (such as severe tetracycline 
staining)12 without adding thickness to the veneers. If 
thin veneers are constructed, the final result in these 
cases is often compromised due to the use of underly-
ing opaque porcelain; the veneers typically exhibit a 
very high value and lack of vitality.4

Color discrepancy is due to the veneer’s relative 
thinness and opaque quality; light passing through 
it can make the color of the underlying preparation 
show through.7 If the patient requests a significant 
shade change, the dentist must overcome the color 
discrepancy by deepening the preparation and increas-
ing the thickness of the restoration.4,13,14 This enables 
the technician to block out the underlying tooth color 
and achieve the desired color change (Figs 7 & 8).12 

Myth
The contraction stress generated from curing the adhe-
sive composite or cement used for bonding the resto-
ration can fracture a feldspathic veneer.

Reality
Besides fixing a restoration in place, an important 
function of dental luting cements is to seal the gap 
between tooth and restoration. However, as a result 
of adhesion, curing contraction is hindered, creating 
stress. 

Shrinkage stress in composite restorations, gener-
ated during setting, continues to be a major problem 
in adhesive dentistry.15,16 Excessive shrinkage stress on 
the tooth cusps, caused by wall-to-wall contraction, 
may lead to cuspal distortion, marginal discrepancies, 
postoperative hypersensitivity, and microleakage.17,18 
Indirect, esthetic, bonded restorations can overcome 
these problems by limiting contraction stress of the 
polymerization reaction to the thin resin-cement lay-
er.19,20 

It is logical to assume that interfacial stresses will 
then be reduced for composites cured in cavities with 
minimally constrained surface areas.21  A ceramic that 
is sufficiently and evenly thick, combined with a mini-
mally thick luting composite, will provide the resto-
ration with a favorable configuration and reduce the 
likelihood of cracks.

Figures 6a-6c: Final	result	after	cementation.	Note	the	tissue	integration	and	
importance	of	canine	guidance	to	maintain	occlusal	stabilization.
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Conclusion
Medium- to long-term maintenance of porcelain ve-
neer esthetics is excellent, patient satisfaction is high, 
and feldspathic porcelain veneers and lithium disili-
cate material have no adverse effects on the gingival 
health of patients with optimal oral hygiene. 

An optimal bonded restoration can be achieved, es-
pecially if the preparation is located completely in the 
enamel, correct adhesive procedures are carried out, 
and a suitable luting composite is selected.22 Based 
upon their high esthetic value and minimal prepara-
tion requirements, these materials allow dentists and 
technicians to provide esthetic treatments that are 
much less invasive—which is precisely what patients 
want.23

Figure 7: A	lateral	incisor	with	severe	discoloration	after	endodontic	treatment.

Figure 8: This	final	result	was	achieved	due	to	deep	preparation,	which	produced	a	veneer	with	adequate	thickness.	Selecting	an	
appropriate	shade	of	luting	resin	cement	is	important	to	obtain	satisfactory	esthetic	results.
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Dentists must 
embrace the 
responsibility of 
understanding the 
myths and realities 
of the different 
ceramic materials 
available, their 
benefits, and their 
limitations.

Dr. Fradeani Discusses the Realities of Pressed 
Porcelain Veneers

With the increase in cosmetic procedures, questions 

often arise regarding the least technique-sensitive yet 

most durable and esthetic veneering materials available. 

Depending upon the material in question, veneer 

preparations traditionally required anywhere from 0.3 

mm to 1.5 mm of natural tooth reduction to provide 

successful restorations that appeared consistent with the 

surrounding dentition. Recently introduced materials, 

however, demonstrate many advantages compared 

with traditional materials. For instance, with some 

pressed ceramic materials, the clinician can provide 

a successful veneer restoration with a coping as thin  

as 0.16 mm.

Today’s dentists often are too busy (or satisfied with 

the status quo) to invest the much-needed time to 

educate themselves about the myriad material properties, 

advantages, and nuances of each newly introduced 

material. However, to provide their patients with the 

most successful, minimally invasive treatments available, 

dentists must embrace the responsibility of understanding 

the myths and realities of the different ceramic materials 

available, their benefits, and their limitations.
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Myth
Pressed veneers require more aggressive preparation 
than other restorative modalities.

Reality
Because a core is required upon which to layer porce-
lain and because porcelain can be layered from zero to 
virtually any thickness, it is true that pressed veneers 
have traditionally required more aggressive prepara-
tion. Until more recent materials were developed, 
blending pressable ceramic materials with surround-
ing dentition required extra room—and therefore 
tooth reduction—to provide space to esthetically ap-
ply veneering porcelain to the pressed ceramic.1,2 To 
maintain the natural emergence profiles while achiev-
ing acceptable esthetics, more aggressive tooth prepa-
ration proved necessary.1,3 While feldpathic veneers 
required only 0.3 mm to 0.5 mm reduction of natural 
tooth structure, some authors believe that pressed ce-
ramics require a minimum of 0.75 mm.1,4 However, 
many practitioners, including this author, who use 
such material, especially the more recent glass ceram-
ics (lithium disilicate), observed that the monolithic 
version of this material can be thinned down to 0.2 
mm to 0.3 mm without any clinical problem if it is 
bonded on enamel. Moreover, when considering ve-
neer preparations, several factors must be considered, 
including space requirements, working thickness, and 
amount of dentin exposed.5 As a result, case require-
ments vary from patient to patient and often veneer 
preparations—even for pressed ceramics—can be 
much thinner. 

In many cases, pressed veneers are used to add 
volume to the original teeth. In fact, this author uses 
pressed veneers quite often to add volume when pa-
tients request a fuller, more prominent smile. In such 
cases, most of the time the thickness exceeds 1 mm. In 
these cases it is possible to easily gain enough space 
for both the coping and veneering material.

Myth
Pressed veneers lack the capability to produce the life-
like optical metamerisms that feldspathic porcelain 
can offer.

Reality
Prior to the development of the pressed ceramic ve-
neer material available today, this was true. However, 
in the modern world of glass ceramics, there are nu-
merous ingots available that allow blending of a ve-
neer with the patient’s surrounding natural dentition 
(Figs 1-3). For instance, lithium disilicate ingots (IPS 

Figure 1: Initial	view	showing	an	unsatisfactory	esthetic	and	structural	
appearance.

Figure 2: The	patient	was	treated	with	a	full-mouth	rehabilitation	that	required	
fabrication	of	six	anterior	veneers	in	the	lower	arch.

Figure 3: The	final	view	shows	a	satisfactory	esthetic	result,	with	a	more	
harmonious	anatomy,	better	alignment,	and	overall	esthetic	and	biological	
integration.
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e.max, Ivoclar Vivadent; Amherst, NY) are available in 
high translucency, low translucency, medium opacity, 
and high opacity, as well as in values 1, 2, and 3. With 
such a variety of shades, translucencies, and opacities, 
it is easy to match the appropriate translucency, color, 
shade, and nuance to achieve a highly esthetic and 
prominent smile for the patient. In fact, when pro-
viding treatment for a posterior restoration, in most 
cases it is possible to choose a monolithic material 
and eliminate layering the coping and still obtain a 
superb result.

Although it is true that feldspathic porcelain offers 
outstanding optical qualities, its lack of strength must 
be considered. Feldspathic porcelain veneers demon-
strate the lowest strength of all available veneer ma-
terials at 70 MPa to 90 MPa;1,6 whereas the strength 
of leucite-reinforced glass-ceramic is approximately 
180 MPa in vitro, which is much stronger; and that 
of lithium disilicate is approximately 400 MPa. Glass- 
ceramic porcelain is strong and durable, and with suf-
ficient tooth structure and enamel to provide support 
and retention, failure rates due to fracture or breakage 
are extremely low.7-10 

Myth
The cut-back technique to produce incisal character-
ization for pressed porcelain veneers is more prone to 
fracture than feldspathic veneer restorations. 

Reality
In this author’s experience, that has not proven true. 
In fact, pressable ceramics were developed to address 
the lack of strength in feldspathic veneer restora-
tions.1,2 It has already been established from clinical 
research that leucite-reinforced glass-ceramic (IPS Em-
press), the first of the new generation pressable ceram-
ics, has demonstrated an outstanding success rate of 
approximately 95%.9,10 Pressed porcelain veneers are 
strong and durable and suitable for a wide range of 
dental restorations.1,2 Specifically manufactured with 
increased density, they demonstrate flexural strengths 
up to 180 MPa, resisting fracture and providing more 
durable restorations than feldspathic veneers.1,2 

Due to its composition, higher density, and su-
perior edge strength, a third generation of pressable 
ceramic material, such as lithium disilicate, boasts a 
strength of 400 MPa and can be finished thinner with-
out chipping. Today, this author relies more and more 
upon lithium disilicate, which demonstrates more 
strength in vitro than leucite-reinforced glass-ceramic. 
Therefore, fracturing or chipping of pressable ceramic 
veneers fabricated with these materials is of very little 
concern.

Myth
Because of the addition of leucite crystals in pressed ceramic systems, it 
lessens the amount of silica for bonding, making pressed ceramic restora-
tions less bondable than feldspathic.

Reality
In 1990, laboratory technician Giancarlo Barducci and this author were 
one of the first teams to test leucite-reinforced glass-ceramic (IPS Em-
press) in Europe. Bonding, even when using the techniques popular more 
than 20 years ago, never proved an issue. Data from many clinicians has 
proven that, regardless of whether clinicians bond feldspathic porcelain 
or pressed ceramic, as long as the adhesive step is performed properly, a 
durable and lasting bond will be obtained.11 It is true that the concentra-
tion of leucite within the pressed ceramic correlates to the strength of 
bond between the resin composite cement and the etched porcelain.11 In 
fact, porcelain manufactured with a high-leucite content was introduced 
in an effort not only to improve material properties but also to increase 
the strength of the bond between the porcelain and resin composite ce-
ment.11 High-leucite content porcelain material demonstrates between 
49% and 51% leucite concentration, while leucite content in feldspathic 
porcelain will vary from 20% to 30%.11 When porcelain contains a high-
leucite content, etching generates an increase in smaller micro-porosities 
that may provide a stronger bond to resin composite.11

Materials available today provide solutions to many challenges when 
restoring dentition, and dentists consider more than just the adhesive is-
sue when choosing a material. There are several factors considered with 
each individual restoration. Among glass ceramics, lithium disilicate is 
four times stronger than feldspathic porcelain. Its use is recommend-
ed especially in cases where there is an insufficient quantity of enamel 
substrate, and when a considerable amount of tooth length is needed. 
Moreover, consider a technician who must fabricate six veneers with feld-
spathic porcelain, and the case must be delivered the next day. If some-
thing is wrong with the color, in most such cases, it cannot be corrected. 
Therefore, the restorations will need to be remade and the case will not 
be delivered on time. On the other hand, with a glass-ceramic restora-
tion such as a leucite crystal or lithium disilicate ceramic, the color can 
be changed by relayering the restoration, and the case delivered on time. 
Clinically speaking, for the dentist, the technician, and the patient, it is 
much easier to finalize a case using glass-ceramic materials. 

Additionally, studies have indicated that for feldspathic veneers to 
achieve a successful bond, at least 50% of the enamel is required to bond 
to the substrate, and at least 70% of the margin must be positioned with-
in the enamel.1,2 Today, with a strong material such as lithium disilicate, 
clinicians can remove less tooth structure and retain as much enamel 
as possible—also on the posterior areas—to create durable, completely 
enamel overlays or even full-crown design, as in the minimally invasive 
prosthetic procedure (MIPP) technique.12 By reducing the thickness of the 
lithium disilicate in full anatomy of the posterior to 0.8 mm, it is possible 
to still bond onto the enamel. This provides enhanced restorative strength 
that can be compared to a posterior crown with 1.5 mm thickness that 
is cemented completely to dentin. Therefore, using a durable monolithic 
material with this technique maintains the structure and anatomy of the 
tooth while preserving the enamel and providing a much less invasive, yet 
successful, treatment. 
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Figure 4: The	patient	exhibits	a	flat	reverse	incisal	edge	due	to	tooth	attrition.

Figure 5: The	tooth	preparation	shows	complete	maintenance	of	the	enamel	substructure,	which	will	be	fundamental	in	
achieving	the	best	bonding.

Figure 6: The	thickness	of	the	six	anterior	veneers	exceeds	1	mm	in	some	areas	due	to	the	addition	of	volume	in	the	incisal	
and	buccal	areas.

	 Fradeani
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Conclusion
With myriad dental materials available, dentists have 
an abundance of choices for restoring affected denti-
tion. Contingent upon tooth location, treatment mo-
dality, and esthetics, as well as other circumstances, of-
ten more than one material is required for treatment. 
With the concept of minimally invasive dentistry 
guiding treatment today, multifaceted and versatile 
materials are continually being introduced. Earlier 
materials still serve successfully for certain indica-
tions, but when pressed ceramic materials are avail-
able, dentists can consider their many advantages. Al-
though feldspathic porcelain is hailed for its esthetic 
properties, pressed ceramics demonstrate enhanced 
physical properties, stronger flexural strength, and 
fracture toughness (Figs 4-7); provide durability and, 
now, enhanced esthetics; and have proven successful 
for many indications. 
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Figure 7: The	strength	of	the	ceramic	material	played	a	very	important	role	in	this	clinical	case,	where	the	final	tooth	length	
was	optimized	courtesy	of	a	substantial	amount	of	unsupported	ceramic	(4	mm).
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Abstract

Digital photography is a constantly evolving medium 

that can be used in daily practice for a number of 

applications, including documentation and patient 

education. There is no “mystery” to taking quality 

images when simple rules are followed. The three 

most important steps in successful dental photography 

are selecting the right equipment, selecting the right 

settings, and improving basic photographic set-ups. 

Following these rules provides the ability to take 

photographs at a high level of quality on a daily basis. 

This article highlights some of these points to motivate 

readers to start taking pictures. 

A PICTURE is Worth...
A	Three-Step	Process	for	Taking	Better	Photographs

Alessandro	Devigus,	Dr.Med.Dent.
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Introduction
Imagine	 that	 you	 have	 just	 completed	 a	 clinical	 case,	
and	 you	 and	 the	 patient	 are	 both	 very	 pleased	 with	
the	 esthetic	 outcome.	 The	 restoration	 looks	 beautiful.	
Suddenly,	you	think:	“Why	didn’t	I	take	pictures	before	I	
started?	This	would	have	been	a	nice	case	to	present	or	
publish.”	Unfortunately,	there	is	no	way	to	turn	back	the	
clock	and	obtain	these	images.

Taking	 pictures	 is	 still	 not	 considered	 a	 standard	
procedure	 in	 daily	 practice.	 Yes,	 we	 do	 take	 pictures	
of	extensive	cases	 for	our	publications,	presentations,	
lectures,	and	legal	matters.1	But	this	is	not	enough.

Furthermore,	 the	 author	 does	 not	 see	 many	
published	articles	in	which	a	photographic	protocol	has	
been	established	or	 is	 strictly	 followed.2	Certainly,	 the	
number	of	articles	on	clinical	photography	has	grown	
since	 digital	 photography	 became	 affordable	 and,	
therefore,	 has	 become	 more	 popular.3,4	 However,	 no	
uniform	 procedures	 for	 producing	 high-quality	 dental	
photographs	currently	exist	for	authors	and	publishers.

Figure 1: Taking	three	images	of	a	clinical	situation	from	the	same	angle	makes	the	series	look	more	professional.

Establishing effective and 
consistent methods for capturing 
images is critical to faithfully 
recording and conveying  
clinical results.
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Establishing	 effective	 and	 consistent	 methods	 for	
capturing	 images	 is	 critical	 to	 faithfully	 recording	 and	
conveying	clinical	results.5,6	Varying	angles	of	view	and	
different	degrees	of	cropping	can	not	only	make	it	diffi-
cult	to	compare	before-and-after	images,	but	it	may	also	
have	an	effect	on	the	photograph’s	accuracy.

The	author	has	reviewed	many	articles	submitted	for	
publication	 to	 The European Journal of Esthetic Den-
tistry.	They	range	in	quality	from	very	poor	to	excellent,	
especially	regarding	the	images.

It	seems	to	be	a	challenge	to	combine	clinical	skills	
with	an	appropriate	 level	of	photographic	documenta-
tion.	 Nevertheless,	 the	 author	 encourages	 readers	 to	
take	more	images.	With	digital	photography,	additional	
images	do	not	create	additional	cost,	but	the	 informa-
tion	they	provide	is	priceless.

Three-Step Process

Taking	great	images	is	part	of	a	three-step	process:	
•	 choosing	the	right	equipment	
•	 selecting	the	right	settings	
•	 improving	the	photographic	set-up.	

With	the	proper	equipment	and	settings,	the	follow-
ing	tips	can	improve	your	photographic	skills.

Choose the Correct Angle
The	 most	 common	 error	 in	 dental	 photography	 is	
choosing	 an	 incorrect	 angle	of	 view	 that	 leads	 to	dis-
torted	and	unnatural-looking	images.	

To	avoid	or	correct	this	mistake,	try	to	position	the	
patient	 in	the	chair	to	get	a	straight	horizontal	view.	If	
necessary,	let	the	patient	move	his	or	her	head	to	look	
at	you.	If	you	take	a	photo	of	a	smile,	aim	at	the	center	
of	 the	papillae	of	 the	central	 incisors.	This	creates	 the	
appearance	that	you	have	taken	an	“upside	down”	pho-
tograph,	which	will	put	the	image	on	a	horizontal	plane.	
In	addition,	 it	 is	 important	not	 to	change	the	angle	of	
view	while	documenting	a	clinical	case.	Keep	the	same	
angle	 throughout	 the	 shooting	 (Fig 1).	 This	 small	 cor-
rection	will	make	even	the	simplest	of	cases	look	much	
more	professional.	

Before	 starting	 documentation,	 think	 about	 the	
possible	angles	of	view	available.	Ask	yourself	if	there	
is	 a	 constant	 angle	 of	 view	 throughout	 the	 whole		
photo	session.

Three-Step 
Process

Taking great images is part of a 
three-step process:  

• choosing the right equipment  

• selecting the right settings  

• improving the photographic set-up. 

Consider taking pictures as a standard 
procedure in your daily practice.

Tip:
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Position the Patient

Position	the	patient	to	get	a	straight	horizontal	view.
Figure 2	demonstrates	the	typical	result	when	a	pa-

tient	sits	in	the	chair	with	his	or	her	head	in	a	backward	
position.	Notice	that	the	teeth	look	too	long	(distorted)	
and	the	flash	hits	the	incisal	part	of	the	surface	of	the	
front	teeth.

To	achieve	a	better	angle	of	view,	aim	at	the	papillae	
in	between	the	two	incisors.	The	camera’s	flash	is	then	
reflected	much	better (Fig 3).

Try	to	take	an	image	from	“above”	for	an	even	better	
result.	By	doing	so,	it	is	possible	to	capture	a	horizontal	
view	of	the	teeth (Fig 4).

Improve Depth of Field

Another	common	mistake	in	dental	photography	is	tak-
ing	images	that	are	out	of	focus.	When	taking	intraoral	
images,	you	should	use	a	macro	lens,	be	relatively	close	
to	the	subject,7	and	work	with	a	small	aperture	(higher	
f-stop	number	=	small	aperture).	This	leads	to	a	deeper	
depth	of	field	in	this	photographic	setting.	When	work-
ing	with	a	 close	 focusing	distance,	 try	 focusing	at	 the	
optimal	 plane	 in	 the	 canine	 and	 premolar	 area	 of	 the	
patient’s	mouth	to	achieve	a	better	image	result.	

To	obtain	sharper	images,	try	the	following:	
•	 Switch	the	lens	to	manual	focus	mode.	Focus	on	

the	front	teeth.	With	this	fixed	focus,	move	the	
camera	slightly	closer	to	the	patient.	This	small	
shift	adjusts	the	focus	from	the	incisors	to	the	
canine	or	premolar	region.	

•	 Snap	the	shutter;	this	should	guarantee	that	nearly	
everything	is	in	focus.

Getting	closer	to	the	patient	has	another	advantage.	
Most	 cameras	 show	only	95%	of	what	will	be	shown	
on	the	viewfinder.	Moving	closer	also	crops	unwanted	
structures	 and	 tissues	 and	 makes	 the	 images	 appear	
even	better	without	the	need	to	manually	crop	later.

Avoid	 using	 autofocus	 when	 taking	 intraoral	 pic-
tures,	 which	 wastes	 precious	 depth	 of	 field	 in	 front	
of	 the	 patient’s	 mouth.	 Focus	 on	 the	 front	 and	 move	
slightly	closer	to	the	level	of	the	canines	or	premolars.	
This	prevents	blurring	(Fig 5).	Almost	all	 the	teeth	will	
be	in	focus	if	you	follow	this	rule. Figure 4: Consider	taking	a	photograph	from	an	even	higher	

position.	When	you	think	you	are	shooting	from	directly	
above	the	patient,	you	may	be	straight.	Try	to	take	several	
shots	and	select	the	best	one.	Notice	the	uniform	light	
reflections	on	the	tooth	surface	in	this	high-position	angle.

Figure 3: A	corrected,	horizontal	angle	of	view	in	which	the	
patient	has	been	repositioned.	When	attempting	this	angle,	
aim	the	lens	on	the	papillae	between	the	incisors.

Figure 2: Image	with	the	patient’s	head	in	a	backward	
position.	Standing	in	front	of	the	patient	and	trying	to	take	
photos	produces	an	unwanted	angle	of	view;	light	from	the	
flash	hits	the	incisal	edge,	the	highlights	remove	important	
information,	and	the	tooth	looks	unnaturally	long.
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Light Diffusers and Reflectors

Two	 small	 and	 efficient	 tools	 that	 can	 help	 to	 obtain	
consistently	 great	 portrait	 images	 are	 light	 diffusers	
and	 reflectors.	 By	 adding	 a	 light	 diffuser	 to	 the	 flash,	
you	create	a	uniform,	soft	illumination	of	the	patient’s	
face.	Additionally,	using	a	reflector	(silver	when	the	pa-
tients	are	tan	and	gold	when	they	look	a	little	pale)	can	
achieve	better	light	flow	and	illumination	of	the	patient,	
which	 eliminates	 “dark	 shadows”	 below	 the	 eyes.	 A	
gold	reflector	can	also	make	patients	look	healthier.

Attach	 a	 small	 light	 diffuser	 cup	 on	 top	 of	 the	
flash.	This	helps	diffuse	the	flash’s	light	so	as	to	avoid	
direct	 light,	 which	 creates	 shadows	 and	 red	 eyes		
(Fig 6).

Use	a	double-sided	reflector	with	a	diameter	of	ap-
proximately	30	inches,	and	have	the	patient	hold	it	hori-
zontally	in	front	of	his	or	her	chest	(Fig 7).

While	 continuing	 to	 use	 manual	 exposure	 mode,	
change	the	aperture	setting	to	around	5,	which	creates	
a	slight	blur	around	the	face.	Position	the	patient	in	front	
of	a	white	or	gray	background	(not	too	close,	to	avoid	
shadows)	(Fig 8).

Figure 5: Avoid	using	autofocus	when	taking	intraoral	
pictures.	This	prevents	blurring,	which	is	evident	in	this	image	
that	starts	at	the	premolars.

Figure 6: Placing	a	small	light	diffuser	cup	on	top	of	the	flash	
creates	a	uniform	flash,	eliminates	the	“red	eye’’	effect,	and	
creates	a	professional	look.	

Figure 7: This	two-sided	reflector	should	be	positioned	below	
the	patient’s	chin.	The	silver	side	creates	a	colder	reflection,	
and	the	gold	produces	a	warmer	reflection.	Depending	on	
the	patient’s	skin	type,	either	side	can	be	used.	This	helps	
eliminate	unwanted	shadows	below	the	eyes	and	chin.

By adding a light diffuser 
to the flash, you create a 
uniform, soft illumination 
of the patient’s face.
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Figure 8: Portrait	taken	with	the	aid	of	a	light	diffuser	and	
golden	reflector.	In	portrait	photography,	do	not	aim	for	great	
depth	of	field.	Set	the	aperture	to	around	5,	which	creates	a	
slight	blur	around	the	face	for	a	soft	effect.

Summary
Digital	 photography	 can	 not	 only	 help	 improve	 your	
practice	and	your	patients’	satisfaction,	but	 it	can	also	
promote	you	in	the	dental	community.	Presenting	qual-
ity	images,	particularly	to	colleagues	at	conferences	and	
study	 clubs,	 can	 create	 a	 positive	 impression	 of	 your	
practice. 
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With digital photography, 
additional images do not 
create additional cost, 
but the information they 
provide is priceless.
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Replicating	Nature	with		
Porcelain	Laminate	Veneers

Jason	J.	Kim,	CDT

Abstract

When it comes to the creation of highly esthetic, natural-looking porcelain 

laminate veneers (PLVs), dental technicians have a plethora of options available 

from a multitude of material manufacturers. Although the great majority of 

off-the-shelf materials are well suited for cases in which the goal is to match 

the patient’s natural tooth shade, many patients today demand the whitest 

teeth possible, which are much whiter and brighter than nature ever intended. 

Therefore, bleach-white shades present quite a challenge for the ceramist: How 

to satisfy the patient’s expectations for ultra-white veneers, while also ensuring 

that the restorations “behave” and interact with light in a way that maintains 

natural opacity and translucency. Through scientific densitometer analysis 

of natural enamel slices, and then modifying existing feldspathic porcelain 

materials accordingly, this article describes the potential for any skilled ceramist 

to produce PLVs in the bleach-white range that possess translucency and opacity 

values nearly identical to natural enamel. 
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Introduction
Providing patients with restorations 
that replicate natural teeth in size, form, 
and function1,2 is not one of the great-
est challenges dental professionals face 
today. Using the right tools, materials, 
and techniques, all of these anatomi-
cal parameters can be accomplished 
readily and with great success in the 
dental laboratory.1,2 Rather, the greatest 
challenge to producing perfect restora-
tions is making sure they interact with 
light the way natural teeth do. In other 
words, the light interacting with the 
restoration must be absorbed, transmit-
ted, and dispersed similarly to the way 
nature intended.3-5 For this to happen, 
the restoration must be made from an 
all-ceramic material that possesses the 
same, or nearly similar, properties of 
natural tooth enamel.3-5

Understanding Color
Creating restorations in the laboratory 
today is as much an art form as it is a 
science6—in this case, the science of col-
or and its necessary component, light. 

After all, without light, there can be no 
color.

If we are asked to describe a three-
dimensional object, we can identify 
its height, width, and depth. Color 
similarly has three basic attributes: hue, 
value, and chroma3 (Fig 1).7 Hue is the 
easiest to identify and the element that 
is most often referred to simply as an 
object’s “color.”

Value is defined as the relative 
lightness or darkness of a color. The 
value or brightness of a color is based 
upon the amount of light emanating 
from that color. The easiest way to 
remember value is to visualize a 
gray scale, which runs from black to 
white and contains all the possible 
monochromatic grays. The brighter the 
color is, the higher its value.

Chroma does not deal with light re-
flectance, but rather the strength or 
purity of a certain color. We often refer 
to chroma as the intensity or satura-
tion of a color (i.e., how bright or dull 
it is). Chroma is the degree to which a 
hue departs from full intensity toward 

a neutral gray. Although both hue and 
chroma can be measured by machine, 
the value of color cannot.

With respect to hue, value, and chro-
ma, replicating the correct value of a 
porcelain laminate veneer has always 
been the most difficult. Value repre-
sents the visual depth of a tooth and 
is directly influenced by opacity and 
translucency.

Methods of Reproducing 
Visual Depth on Dental 
Restorations 
A natural, unrestored tooth interacts 
with light in three ways: light is ab-
sorbed by it, transmitted through it, and 
dispersed away from it. Most ceramic 
restorations possess these qualities to 
some degree, as they are translucent and 
allow the light to pass through, which 
imparts depth, dimension, and vitality 
to the tooth. Conversely, a porcelain-
fused-to-metal crown can only absorb 
and reflect light; it does not allow light 
to pass all the way through the tooth, 

Figure 1: The	dimensions	of	color:	hue,	value,	and	chroma.	In	esthetic	restorative	dentistry,	it	is	a	delicate	balance	between	science	and	art.	
(From	Fundamentals of Color: Shade Matching and Communication in Esthetic Dentistry	[chapter	1,	Color	Theory,	p.	17],	by	Stephen	J.	Chu,	Alessandro	Devigus,	and	

Adam	Mieleszko.)

“The	greatest	challenge	to	producing	perfect	restorations	is	

making	sure	they	interact	with	light	the	way	natural	teeth	do.”
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often making it appear flat and without 
depth or vitality.

As if dealing with the dynamic inter-
play of light on the visual perception of 
dental restorations is not challenging 
enough, another obstacle has emerged 
in recent years: the introduction of 
bleach-white and ultra-white shades. 
Bleach-white tooth shades do not oc-
cur in nature. Rather, they are a product 
born of the general public’s desire to 
have a “Hollywood smile.”

This is a case of perception versus 
reality. Although the general public 
may believe that the whitest teeth pos-
sible are also the most attractive teeth, 
dental professionals know that simply 
making a tooth whiter does not mean 
it will look better. These teeth are, in-

deed, ultra-white (Fig 2), but they are 
also opaque, so they do not let light 
pass through, which makes them ap-
pear flat and unnatural. In ceramic sci-
ence, increasing the brightness is the 
only way to make the laminate mate-
rial whiter. The negative consequence of 
ultra-white restorative shades, however, 
is that they increase the opacity of the 
tooth to the point where translucency is 
virtually eliminated.

The Need for Measuring Enamel 
Translucency Shades
The goal is to achieve translucency levels 
with PLVs that are as close to matching 
natural tooth enamel as possible.8 The 
problem, however, is that the whiter 
we attempt to make the restoration, the 

more difficult it becomes to maintain 
natural translucency and light transmis-
sion (Fig 3).

Achieving Bleached Veneers Within 
Natural Translucency Levels
Hand-held spectrophotometric light 
systems are often used in dentistry for 
shade matching (Fig 4).9-13 They work 
by shining a calibrated, consistent light 
source at the tooth and then measur-
ing the quality of light reflected back 
into the device. This type of imaging 
provides the correct hue and chroma 
of the teeth, but not the value. Without 
knowing the value, it is quite possible 
to have many different teeth that are, 
for example, shade A3 at the gingival 
third, C2 in the middle, and C1 at the 

Figure 2: Ultra-white	shades	create	a	“cue	ball”	effect	because	there	is	no	translucency.
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Figure 3: The	whiter	the	restoration,	the	more	difficult	it	becomes	to	maintain	natural	translucency	and	light	transmission.

Figure 4: Hand-held	spectrophotometric	light	systems	are	often	used	in	dentistry	for	shade	matching.	(From	Fundamentals of Color: Shade Matching 

and Communication in Esthetic Dentistry	[chapter	1,	Color	Theory,	p.	64],	by	Stephen	J.	Chu,	Alessandro	Devigus,	and	Adam	Mieleszko.)

Figure 5: The	ceramist’s	ultimate	goal	is	to	produce	a	bonded	porcelain	laminate	veneer	with	translucency	and	opacity	as	close	to	natural	
levels	as	possible.
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Figure 6: The	enamel	from	28	natural	teeth	was	carefully	removed	into	slices,	each	with	a	thickness	of	0.7	mm,	to	replicate	the	size	and	
thickness	of	a	porcelain	laminate	veneer.

Figure 7: The	density,	opacity,	and	translucency	of	the	natural	enamel	slices	were	measured	with	a	professional-grade	densitometer.

Figure 8: The	average	opacity	reading	for	the	entire	sample	of	natural	enamel	slices	was	38.5%,	and	the	average	percentage,	or	degree,	of	
translucency	was	61.5%.

	 Kim
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“Ceramists	should	

consider	using	a	

densitometer	test…

to	determine	the	

actual	opacity	and	

translucency	of	their	

own	materials.”

Figure 9: The	off-the-shelf	ceramics	were	up	to	21%	less	translucent	compared	to	that	of	natural	enamel,	whereas	the	author’s	customized	
blend	was	much	closer	to	natural	enamel,	with	a	difference	of	only	5%.

Figure 10: When	replacing	natural	enamel	with	bleached	ceramics,	the	goal	is	to	achieve	translucency	levels	as	close	to	natural	enamel	as	
possible.

Table 1. Translucency	Comparison	of	Ceramic	and	Natural	Enamel.

Type of Material % of Opacity % of Translucency % of Translucency 
Difference Compared 
with Natural Enamel

Bleach (three samples) 51% 49% 21%

Lithium Disilicate  
(low tran: 7 samples)

49.9% 50.1% 20%

Lithium Disilicate 
(high tran: 8 samples)

47.5% 52.5% 15%

Nature (natural enamel) 38.5% 61.5% 0% (baseline)

Custom Ceramic Blend 41% 59% 5%
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Figure 11: Customized	ceramic	blends	are	capable	of	producing	the	most	natural-looking	bonded	veneers,	even	in	shifts	of	up	to	three	or	
four	shades,	without	compromising	translucency	and	minimizing	the	tendency	toward	increased	opacity—especially	when	working	in	the	
esthetically	challenging	bleach-white	range.

incisal edge; however, when placed side 
by side, they all look slightly different.14 
This is because the value of the shades 
can vary significantly, even though the 
shades themselves remain constant.

Replacing Natural Enamel 
With Bleached Ceramics

The ceramist’s ultimate goal is to 
produce a bonded white ceramic 
restoration with translucency and 
opacity as close to natural levels as 
possible (Fig 5). This is especially 
difficult when replacing natural 
enamel with bleached ceramics. Not 
totally satisfied with results produced 
from off-the-shelf ceramics, the author 
conducted a test to create a range of 
proprietary ceramic blends that most 
closely matched the translucency and 
opacity of natural enamel.

First, 28 natural extracted teeth sam-
ples were collected, including incisors, 
canines, and bicuspids. All teeth were 
intact and unrestored, with no defects. 
The enamel from each tooth was care-
fully removed into slices, each with a 
thickness of 0.7 mm (Fig 6).

Next, each 0.7 mm slice of natural 
enamel was measured using a profes-
sional-grade densitometer (Fig 7). The 
density of the enamel varied between 

a low of 0.17 to a high of 0.26, with a 
mean of 0.21. The average opacity read-
ing for the entire sample of natural 
enamel slices was 38.5%, and the aver-
age percentage, or degree, of translucen-
cy was 61.5% (Fig 8).

Once the average opacity and trans-
lucency of natural enamel was known, 
the next step was to test the opacity and 
translucency of a variety of ceramics 
from various material manufacturers 
(Fig 9).

Surprisingly, the percentage of 
opacity among all of the off-the-shelf 
materials tested was 23% to 30% higher 
than natural enamel (Table 1). This 
degree of deviation could have an effect 
on the appearance of the restoration 
and may lead to imparting a flat, dull, 
lifeless look. As we know, the greater the 
opacity, the less realistic the restoration 
will look.

Armed with this scientific knowledge, 
we should create our own proprietary 
ceramic blends to produce a ceramic 
material with opacity and translucency 
as close to natural enamel as possible. 
The results of the testing conducted for 
this article were 41% opacity (38.5% for 
natural enamel) and 59% translucency 
(61.5% for natural enamel), which 
fared significantly better than all of 

the other off-the-shelf ceramics tested  
(Fig 10).

Conclusion
To produce the most natural-looking 
porcelain laminate veneer restora-
tions—specifically those in the increas-
ingly popular bleach-white range—it 
was first necessary to conduct a con-
trolled, scientific study of the trans-
lucency and opacity values of natural 
enamel as well as a selection of readily 
available ceramic materials (Fig 10). 
Once the translucency and opacity val-
ues of natural enamel were determined 
using scientific densitometer testing, 
a comparison of the results using the 
same test method on existing ceramic 
systems indicated that they needed 
to be modified to more closely match 
translucency and opacity values of nat-
ural tooth enamel. 

Ceramists should consider using a 
densitometer test as described in this 
article to determine the actual opacity 
and translucency of their own materi-
als. The results should be compared 
to natural enamel to determine how 
closely their materials match the opac-
ity (38.5%) and translucency (61.5%) 
of natural enamel. With these numbers, 
ceramists can further refine their own 
porcelain formulations and retest un-

	 Kim



	 98 	 	 Spring 2012 • Volume 28 • Number 1

til the results are as close as possible to 
matching natural enamel. 

Utilizing this “test and refine” meth-
od, shifts of up to three to four shade 
changes can be achieved without com-
promising translucency and minimiz-
ing the tendency toward increased 
opacity, especially when working in the 
esthetically challenging bleach-white 
range. The custom material blends de-
veloped and described in this article 
have been used in natural dentition 
samples with great success (Fig 11), 
which suggests that when applied to ex-
isting feldspathic ceramic material sys-
tems, similar results should be realized. 
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The advantages of these small ceramic veneer chips 
have enjoyed a high acceptance rate by patients.

The Benefits of a 
Multi-layer Technique

Minimally	Invasive	and	Non-Invasive	Ceramic	Veneers
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abstract
Minimally invasive procedures are highly desired in 
dentistry today. Today’s advanced adhesive technolo-
gy and composite systems allow for a wide range of in-
dications. The variety of so-called non- and minimally 
invasive veneers is discussed. This article presents a 
traditional production method using platinum foil.

Introduction
“Modern” dentistry is immediately associated to-
day with computer-assisted design/computer-aided 
manufacturing (CAD/CAM) technology and high-
performance ceramics in combination, which are also 
used in the author’s laboratory. These areas are strong 
growth markets with much potential. However, we 
can also experience great success with a very tradition-
al product that is produced in a conventional manner. 

In the author’s laboratory, modern dental technol-
ogy involves the production of non- and minimally 
invasive dental restorations, including veneers. The 
application areas include changes in shape, closing in-
terproximal spaces, widening teeth, incisal extensions, 
optical compensation of malposition, and changing 
color in correlation with veneer thickness.

The advantages of these small ceramic veneer chips 
have enjoyed a high acceptance rate by patients, who 
appreciate benefits such as little or no loss of tooth 
structure, usually no grinding, no anesthesia, and not 
necessarily provisional acrylic veneers.

In the author’s laboratory, ceramic veneers for non-
invasive and minimally invasive treatment concepts 
are produced by a very classic method. In the author’s 
opinion, highly esthetic veneers cannot be manufac-
tured with any CAD/CAM method or pressing tech-
nique. The layer thicknesses within the veneers vary 
greatly and, therefore, require different opacities and 
translucencies (Fig 1). Therefore, the author uses, with 
great success, only the multi-layer technique on plati-
num foil or refractory dies. The special filling of these 
veneers makes a perceptible difference.



	 102 	 	 Spring 2012 • Volume 28 • Number 1

Long-Term Success of Minimally Invasive and  
Non-Invasive Ceramic Veneers

Traditional veneers have proven in studies to yield long-term success.1,2 
Veneers, particularly the delicate no-preparation veneers used before ad-
hesive cementation, are extremely sensitive. They acquire their ultimate 
strength of the frictional connection with the tooth structure via the ad-
hesive bonding process. The reliable adhesive bond to tooth structure for 
long-term clinical success is a key factor. The development of the adhesive 
bonding process makes no-preparation veneers possible. Following the 
correct protocol of adhesive cementation, excellent durability and stabil-
ity are expected.

Non- and minimally invasive veneers are mainly cemented on unpre-
pared or near-the-surface enamel. An adhesive system is recommended 
using the proven total-etch technique of generations four and five.1

Enamel near the surface is very etch-resistant, due to the relatively low 
solubility of fluorapatite. In this critical area, total-etch products also al-
low sufficient bond strength with prolonged etching. They have proven 
adhesion to dentin, ground enamel, and unground enamel with high 
shear strength, micro-tensile bond strength, and marginal quality.1-4

Figure 1: Minimally	invasive	veneers	require	light	management	in	different	material	thicknesses.
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Figure 2: Surface	reflection	enhances	perceptible	brightness.

A veneer is unobtrusive when its light dynamics resemble those of the 
specific natural tooth.

Peumans and colleagues conducted 
a study examining the long-term stabil-
ity of ceramic veneers. Within a 10-year 
observation period, 4% of the restora-
tions had to be exchanged. Another 
32% were deemed “clinically unaccept-
able” after 10 years, but could be re-
paired.5

Even with various forms of prepara-
tion for traditional veneers, long-term 
success can be determined. The differ-
ent anatomical characteristics of natu-
ral teeth, which should be served with 
non-invasive or minimally invasive ve-
neers, could, therefore, be as successful.

Other studies of con-
ventional veneers have 
examined the effects of 
the preparation method 
based on the shape of 
the to-be-supplied teeth. 
Guess and Stappert found 
a success rate of approxi-
mately 98% for “overlap 
veneers” and 100% for 
“full veneers” over a five-
year observation period. 
When considering infrac-
tures—fractures within 
the veneers that have not 
resulted in an absolute 
failure—the relative sur-
vival rate of conventional 
veneers stands at 85%.6

Regarding preparation 
shape for veneers, Castel-
nuovo compared pure 
facet preparation with 
reduction of the incisal 
edge with and without a 
chamfer. The fracture re-
sistance of the observed 
veneers combined only 
with the pure reduction 

of the tooth in the multi-faceted prepa-
ration is comparable to the strength of a 
natural tooth.7 Stappert, however, could 
find no difference in his investigations 
of the three types of preparation com-
pared to the natural tooth.8

It can be assumed that non-invasive 
veneers are as successful as prepared ve-
neers. Strassler and colleagues observed 
the high stability of non- or minimally 
invasive veneers in a long-term clinical 
study that evaluated 167 veneers. How-
ever, these were pressed veneers.9

Long-term durability of layered, non-
invasive veneers requires further investi-

gation, as there are only a few known 
studies on this topic. Additional veneers 
using a multi-color build-up technique 
represent a highly esthetic restoration 
for the clinician.

Planning and Esthetic 
Analysis

At the beginning of each veneer treat-
ment, accurate therapy planning is re-
quired, including an analysis of causes 
of severe abrasions or discolorations. 
It must be clarified whether orthodon-
tic pre-treatment is necessary. In some 
cases of vertical height loss, the dentist 
raises the vertical dimension before 
the beginning of the veneer treatment. 
It makes sense to integrate the dental 
technician into the planning process 
from the beginning.

As part of the esthetic analysis, the 
distribution of various color shades and 
the light flux of the different tooth areas 
in the restored area will be established. 
The age-appropriate development of 
the restorations with corresponding in-
dividual characteristics and conformal 
surface texture will be determined and 
set. An optimal tooth position and ve-
neer shape will be sought. The correct 
tooth color analysis presented here with 
the “additional veneers” has a high pri-
ority, and only parts of a tooth will be 
reconstructed. Variations in brightness 
are noticeable. The complexity of the 
color determination is evident when 
we look at the main influencing factors 
that create the conscious perception of 
color. The nature of the light sources, 
color environment (e.g., clothing, furni-
ture, and walls), and receptivity of our 
eyes influence the outcome we see.
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The Perceived Color of a Tooth
A tooth shade is created by the impact of light on the 
tooth surface and reflection or absorption within the 
tooth. There are some scattered portions—one portion 
of the spectrum is absorbed and the other is reflected. 
The perceived tooth color is caused by the light opti-
cal effects of its components, such as the crystalline 
form of dentin and enamel. The tooth surface reflects 
a portion of the light off the surface texture and the 
angle of incidental light. The remaining fraction pene-
trates into the tooth and is refracted or scattered in the 
prisms of the dentin and enamel crystals. The size and 
structure of the crystals determine the color scheme. 

The fine crystalline melt and high transparency 
produced are due to the high, non-reflected light 
component, revealing a grayish tone. The prismatic, 
reflective depth in the dentin is a saturated color. The 
knowledge of the light response of the natural tooth 
structure aids in the analytical evaluation and repro-
duction of tooth color. For example, determining the 
shade of a young patient’s teeth is challenging. The 
strong surface reflection enhances the perceptible val-
ue. Only different angulations of view show the real 
value of brightness inside (Fig 2).

Color Perception and Definition
Brightness is the dominant factor in the color selec-
tion and will always be determined first (Fig 3), fol-
lowed by color saturation and hue. The tooth patterns 
also require a sophisticated color analysis.

When determining shades, the author uses the  
Color Guide Vitapan 3D Master System (Vita 
Zahnfabrik H. Rauter GmbH & Co KG; Bad Säckingen, 
Germany), which groups five distinctly different 
brightness layers. The distances between the teeth 
samples are spaced exactly the same. Therefore, 
tooth shades in the intermediate layers are easily 
communicable by dentists and reproducible by 
the laboratory. Even the arrangements of the tooth 
patterns within the respective layers have uniform 
brightness distances in terms of saturation and hue. 
With this logic, the number of the required patterns 
can be reduced to 26 teeth. This color system helps to 
easily structure complex colors. The teeth are divided 
into different zones and analyzed. Strictly speaking, 
there are merely three decisions to make: value/
brightness, saturation/chroma, and hue.

Light Dynamics Within Veneers
A veneer is unobtrusive when its light dynamics 
resemble those of the specific natural tooth. Light 
dynamics are influenced by the material’s light 

Figure 3: Color	determination	by	Vita	3D-Master	Shade	Guide.

Figure 4: Adapting	the	platinum	foil.

Figure 5: Hard	metal	tools	visible	on	the	tooth’s	fine	surface	
structure.
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scattering index and thickness and the combination 
of several layers with different translucencies and 
opacities. Light must be on the inside of the veneer for 
a certain thickness to be reflected, which allows light 
to pass through the veneer and into the absorbing 
oral cavity. The brightness value is greatly reduced 
at this point. This is desirable in some areas of the 
tooth’s incisal, middle, and apical thirds, but is rather 
less frequently the target. Specifically, a reflective 
ceramic mass inside the veneer is placed to stabilize 
the brightness value of the ceramic. This simple 
principle of layer technology is the basis for most 
tasks. The author’s laboratory uses Creation Classic 
Ceramics (Creation Willi Geller International GmbH; 
Meiningen, Austria) with great success.10

Platinum Foil Manufacturing Technique
There are two different carrier materials used in the 
production of ceramic veneers: the investment stump 
and platinum foil. The latter has been used as carrier 
material for porcelain veneers for many years. This pro-
duction method involves a series of steps. First, to gain 
access to the marginal border area of the veneers, any 
plaster model disturbing proportions of the soft tissue 
is removed. The bearing surface of the platinum foil 
must be free of undercuts. Removing a stump is other-
wise impossible, as they are made of hardened plaster. 
Platinum foil is cut and applied with the thumb, and 
the proximal areas are folded first to the palatal edge  
(Fig 4) and then to the incisal edge. 

The adaptation is first done with the finger, always 
moving from the center or the incisal edge to the out-
side, painted, and adapted to the surface. Soft rose-
wood has been proven not to damage the platinum 
surface. The final adaptation is done with a metal tool, 
which brings the fine structures on the tooth surface 
to light (Fig 5). The incisal edges bring the double or 
triple platinum foil within the targeted areas. This area 
should be outside the veneer. Different thin, multi-
color ceramic layerings with up to seven firings are ap-
plied (Fig 6). After the firings (Fig 7), the platinum 
foil is pulled off (Fig 8).

Examples of Indications

Incisal Extension
Teeth become heavily abraded for a reason, which 
must be determined and fixed before the veneers are 
treated. A general increase in vertical relation is usually 
carried out before or with the extension of the front 
teeth. The multi-layer technique makes it possible to 
hide the incisal edge by using opaque ceramic only 

Figure 6: Several	thin,	multi-color	ceramic	layerings	and	
firings	imitate	natural	intrinsic	characteristics.

Figure 7: The	platinum	foil	is	ready	to	be	removed.

Figure 8: Pulling	out	the	platinum	foil.

	 Maier
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minimally deep inside this difficult area. It is not 
necessary to press opaque veneers in this situation; 
it is only required to make the incisal edge invisible. 
The veneers must be protected from overuse. Hence, 
it is appropriate to use a synthetic splint at night 
(Figs 9-11c).

Closing Interproximal Spaces and Widening Teeth
Usually, the interproximal natural tooth shape allows 
a path of insertion for the veneers. The challenge lies 
in the various thicknesses of veneers. Different scatter-
ing characteristics within the ceramic shell are neces-
sary. On the other hand, very thin edge leaking areas 
are a challenge during production and placement in 
the mouth. However, there is no other known veneer 
technique that is as nearly invisible (Figs 12-15).

Compensation for Malposition
Some of the most challenging veneer restorations 
involve retruded or rotated teeth that should be re-
turned to their origin position in harmony with the 
dental arch. This case study shows that non-invasive 
concepts are, in some instances, only a compromise 
solution to produce a maximum natural shape. For 
example, if a patient asks for a non-invasive optical 
improvement of teeth ##7-10, the filling mesial on 
teeth #8 and #9 will be reduced, but no more tooth 
structure is removed. Unfortunately, the anomaly 
of the position leads one to believe that an optimal 
tooth shape cannot be achieved. However, consider-
ing the preservation of healthy natural tooth structure 
using this non-invasive treatment, the esthetic im-
provement is satisfactory. Nevertheless, the multi-lay-
er technique achieves a result that is hard to perceive  
(Figs 16 & 17).

Repair After Fracture
In the case shown here, the patient wanted a visual 
improvement of #8 and #9. Tooth #8 had an 
old composite filling on the mesio-incisal edge  
(Figs 18a & 18b), which will be removed before the 
impression. There will be two purely enamel-anchored 
veneers fixed, which will be adapted through the light 
conduction of the adjacent multi-layered ceramic 
structure. This intrinsic natural optical effect would 
not be possible with the pressed ceramic technique 
(Figs 19 & 20).

Figure 9: The	abraded	dentition	of	a	young	patient.

Figure 10: The	four	anterior	veneers	are	difficult	to	perceive.

A multi-layer technique allows natural intrinsic and extrinsic 
light effects and creates natural-looking veneer restorations.

The examples presented in this article show a small section of the  
diverse sectors of non-invasive and minimally invasive veneers.
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Figures 11a-11c: A	natural,	beautiful	smile	enhanced	by	non-invasive	veneers.

	 Maier

The examples presented in this article show a small section of the  
diverse sectors of non-invasive and minimally invasive veneers.
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Figure 15: The	interproximal	space	is	closed	without	creating	
unhygienic	areas.

Figure 16: Non-invasive	optical	improvement	was	requested	
by	the	patient	on	##6-10.

Figure 17: Non-invasive	veneers	are	placed	on	##6-10	in	
different	thicknesses,	and	#11	is	capped	with	a		
zirconium	crown.

Figure 12: Diastema	between	the	central	incisors.	 Figure 13: Both	veneers	are	overextended	incisally	to	improve	
retention	while	placing	on	the	teeth	to	simplify	cementation.

Figure 14: Following	cementation,	the	incisal	over-extension	
is	polished.
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Figure 19: Minimally	invasive	grinding	at	the	incisal	edge	of	
#8	was	used	to	remove	an	old	composite	filling	and	flatten	
sharp	enamel	edges.

Figure 20: A	minimally	invasive	veneer	was	placed	on	#8	and	
a	non-invasive	veneer	was	placed	on	#9.

Figures 18a & 18b:	An	old	composite	filling	on	#8	is	replaced	and	disharmonic	placement	of	#8	and	#9	is	improved	
by	veneers.
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•	 The	multi-layering	technique	in	
combination	with	platinum	foil	
technique	allows	for	veneers	as	thin	
as	0.3	mm.

•	 Different	areas	of	transparency	or	
areas	of	increased	opacity	can	be	
presented	in	nuances;	this	allows	us	
to	produce	veneers	that	are	virtually	
imperceptible.	

Did you know...
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Try In
A review of the contact points should al-
ways be done with a pair of adjacent ve-
neers, and color can be best controlled 
with a clear glycerin gel. Highly esthetic 
veneers integrate the color of natural 
teeth precisely. For discolored teeth, a 
corresponding layer ceramic technology 
should be used; this provides brighten-
ing benefits. Optimizing use with a col-
ored composite is rarely necessary.

The stability of the veneers stands 
or falls with the method of adhesive 
cementation. As recommended by the 
manufacturer, the product-specific pro-
cessing requires a disciplined approach 
to achieve long-term success.

Conclusion
The examples presented in this article 
show a small sample of the diverse 
sectors of non-invasive and minimally 
invasive veneers. The advances in adhe-
sive technology allow for this method 
of treatment.

The correct processing of adhesive 
systems by the dentist is one key to 
the success of this appealing treatment 
technology. The other key is the precise 
control of light in the veneer ceramic. 
A multi-layer technique allows natural 
intrinsic and extrinsic light effects and 
creates natural-looking veneer restora-
tions. Additionally, this technique has 
a high acceptance rate among patients. 

More clinical studies demonstrating 
the long-term stability of non-invasive 
or minimally invasive veneers using this 
multi-layer technique are necessary. The 
author’s experience using this technique 
over the last eight years has been over-
whelmingly positive (it is important to 
note that a collaborative effort involv-
ing patients, dentists, and dental techni-
cians was required for this success).
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INTRODUCTION
Treatment planning springs from diagnosis. Effective treatment depends upon an ac-

curate diagnosis to help the body recover from disease or cope with a condition. An ac-

curate diagnosis is essential before treating any dental disease or condition. 

Clinical examination, radiographs, and study models are long-standing, essential 

tools to help practitioners diagnose dental problems in the majority of cases. However, 

in the realm of esthetic dentistry, photography is often overlooked or underutilized as 

an essential diagnostic tool that can effect a positive outcome. When dental treatments 

are performed to respond to a patient’s demand for improved esthetics, it is even more 

important to choose the diagnostic tools that will help achieve reliable esthetic results 

to meet the patient’s expectations without compromising dental health and function.

Images were used in this case, not only for diagnosis, but also for simultaneous treat-

ment planning and projection of the final smile. This was achieved by using a software 

tool that creates a precise and reliable virtual wax-up.

SPRINGING from

 Diagnosis
ESThETIC DENTISTRy:
Photographic	diagnosis	and	treatment	planning

Alain	Méthot,	DMD,	MSc

In the realm of esthetic 
dentistry, photography 
is often overlooked 
or underutilized as an 
essential diagnostic tool 
that can effect a positive 
outcome.
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INTERPRETATION
Esthetic dental treatments frequently begin as suggestions that are made 
based upon the practitioner’s judgment and experience before any spe-
cific diagnosis is made, using customary diagnostic tools. Practitioners 
might also offer suggestions based upon the patient’s esthetic require-
ments. A level of trust develops based upon this interaction as well as 
upon the personal rapport between the patient and practitioner. If the 
patient wants to further investigate treatment options, the practitioner 
should establish a diagnosis to produce treatment plans. 

Figure 1: Preoperative,	natural	smile.
(Note: with the	exception	of	Figure 2,	all	images	in	this	article	were	computer-generated.)

Figure 2: Photo	protocol,	keeping	the	camera	and	patient’s	Frankfort	plane	
parallel	to	the	ground.

There is a “gray zone” in esthetic dentistry:
• It is not a purely scientific discipline.
• It is influenced by the practitioner’s perception, 

experiences, knowledge, and judgments about 
what is an esthetic smile.

• It is a field of dentistry that has no rigid protocol 
for treatments.

• It is influenced by the patient’s taste and wishes.

NEED FOR A VISUAL SySTEM
In many cases, patients are not entirely clear about all 
possible treatments and the final esthetic results avail-
able to them. Most of the time they cannot visualize 
the final results in their mouth before engaging in 
costly treatments. Even if a diagnostic wax-up is made 
by the dental laboratory and shown to the patient, or 
if a provisional is made from the wax-up and tried as a 
mock-up in the patient’s mouth, this single proposed 
wax-up may not be the optimal esthetic solution for 
that particular patient. 

There is a need for a visual system with tools that 
will systematically guide practitioners through smile 
assessment to help diagnose esthetic shortcomings 
and treatment plans; in other words, the optimal op-
tions that can be achieved for each patient. 

The ideal visual system is a diagnosis/communica-
tion tool that does the following:
1.  Allows practitioners to create a virtual diagnostic 

wax-up based upon the patient’s facial photo-
graph.

2.  Allows the practitioner to systematically formulate 
a diagnosis based upon smile, lip, and tooth 
symmetry measurements that are specific to that 
patient. 

3.  Offers different smile “samples” that can be 
adapted to the smile design measurements and 
smile design principles dictated by the patient’s 
face.

4.  Allows the practitioner to choose a smile that will 
complement the patient’s personality and be in 
harmony with their facial features.

5.  Serves as a clinical communication tool that 
reveals the steps involved in various treatment 
options.

CASE PRESENTATION
A 48-year-old female presented in good health; she 
had a healthy mouth and was diligent about having 
a regular dental examination and cleaning every six to 
nine months.

The patient’s appearance and smile were very im-
portant to her. During her yearly follow-up examina-
tion, she expressed a keen interest in making changes 
to the appearance of her smile.
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Figure 3: GPS	digital	facebow.

A full-face photograph of the patient was taken (Fig 1) and the image was uploaded to 
Dental GPS software (Dental GPS; Laval, QC, Canada) to analyze her smile. 

The facial photograph must be taken in a direct frontal view in order to use the software 
for diagnostic purposes (Fig 2).1 This view is critical for diagnosis and to ensure accuracy in 
the dental laboratory’s subsequent work. 

In the next view (Fig 3), the patient’s facial photograph has been introduced in the GPS 
software and the junction of the dental midline and incisal edges of both centrals is matched 
with the long axis of the patient’s face by using the GPS digital facebow.

From that image, an esthetic diagnosis can be made with the help of the diagnostic menus 
in the software and a proportion tool called the M ruler, which is overlaid on the patient’s 
facial photograph. The M ruler is a diagnostic tool for smile design using an algorithm based 
on the upper central width and the width of the patient’s maxillary complex that will give the 
ideal disposition of teeth in the patient’s face.2

Figure 4: Smile	analysis	using	the	M	ruler.

Compared to the “golden pro-
portion,” which can offer only 
one ratio: 1:618, the M ruler deter-
mines the patient’s own unique ra-
tio for smile design. The standard 
golden proportion works well for 
the determination of the central 
incisor ratio; however, in the ma-
jority of cases, it fails to provide a 
pleasing smile when used to devel-
op the proportion of central to lat-
eral to cuspid.3,4 This proportional 
relationship is shown in Figure 4.

DIAGNOSES
When the M ruler (with vertical 
lines) is overlaid on the patient’s 
facial photograph, it will help 
diagnose facial and dental asym-
metries, teeth displacements, and 
gingival discrepancies. The M ruler 
places vertical visual guides (red 
lines, Fig 4). 

In addition to the M ruler, three 
horizontal guide lines (Fig 4) can 
be used to establish the ideal po-
sition of the incisal edges of the 
maxillary central incisors5 (red 
line), the gingival margin of the 
central incisors (light blue line), 
and lower facial height (two green 
lines). The lower facial height is 
established as the distance be-
tween the base of the nose and the 
bottom of the chin. 
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These horizontal guides work in concert with one 
another; the incisal edges of the maxillary centrals (red 
line) are actually established in relationship to the base 
of the nose and the base of the chin (green lines) to en-
sure the ideal position of the central incisors according to 
the lower facial heights. 

In Figure 5, it is apparent that the three maxillary teeth 
on the right side of the patient’s mouth (lateral, cuspid, 
and first bicuspid) are not positioned against the M ruler 
(red lines), and the first diagnosis is revealed: unilateral 
constriction of the maxilla or malposition of the right lat-
eral, cuspid, and first bicuspid.

In Figure 6, the gingival architecture is not symmet-
rical on both sides of the mouth. The gingival tissue is 
lower on the left upper central, left lateral, left first pre-
molar, and the left first molar. The diagnosis was gingival 
contour discrepancy.

In Figure 7, it is apparent that the axial inclinations of 
the eight maxillary teeth shown do not match the ideal 
axial inclination. The blue vertical incline lines are also a 
feature of the M ruler that allows the practitioner to see 
the ideal inclination of the posterior teeth compared to 
the actual inclination of the teeth. The diagnosis was im-
proper axial inclination.

In Figure 8, the curvature of the maxillary teeth does 
not follow the lower lip line. The diagnosis was inade-
quate, uneven smile line.

PROPOSED TREATMENT PLANS

TREATMENT PLAN #1
Several treatment plans with final visual results were 
shown to the patient, in addition to the option of doing 
nothing at all. The first treatment offered was orthodon-
tics to correct the gingival contour level, the axial inclina-
tion, the smile line, and the disposition of teeth. 

TREATMENT PLAN #2
The second proposed plan consisted of a gingivectomy 
on four maxillary teeth and 12 maxillary crowns, or ve-
neers from molar to molar.

Option 1: Using the simulation feature in the software, 
it was possible to execute the gingivectomy on screen to 
correct the gingival architecture. A new smile was chosen 
from the smile library that morphed into the image of the 
patient’s mouth to visualize the disposition of the teeth. 
By using additional simulation features in the software, it 
was possible to correct the smile line and the axial incli-
nation and teeth length (Figs 9a-9d). 

By using the M ruler, we were able to correct the smile 
line, the axial inclination, and teeth disposition by creat-
ing a virtual diagnostic wax-up using computer imaging 
techniques. Each smile option that was incorporated in 
the patient’s mouth was then able to be adapted to the fu-

Figure 8: Incisal	edges	of	the	maxillary	teeth	should	
follow	the	smile	line.

Figure 7: The	smile	analysis	reveals	axial	inclination	
discrepancies	of	the	maxillary	(see	black	lines).

Figure 5: The	smile	analysis	suggests	a	deficiency	in	the	
buccal	corridor.	The	positions	of	##5-7	do	not	adequately	
fill	the	space,	creating	negative	space	and	constricting	the	
visual	arch	form.

Figure 6: The	smile	analysis	reveals	that	the	gingival	
height	needs	to	be	corrected	on	teeth	#9	and	#10,	and	
#13	and	#14.
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Figure 9a: The	
need	for	a	
gingivectomy	is	
diagnosed	on	
teeth	#9,	#10,	
#13,	and	#14.

Figure 9b: The	gingivectomy	is	performed	directly	on	the	
screen	with	the	gingivectomy	tool.

Figure 9c: Results	after	gingivectomy.

Figure 9d: Images	before	and	after	gingivectomy.

Figures 9a-9d: Treatment	plan	#2,	Option	1.
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Patients have the right to see which of the possible smiles 

and alternative treatments will best suit their face and 

budget before committing to esthetic treatments.

Figure 10a: Treatment	plan	#2,	Option	2.

Figure 11a: Treatment	plan	#2,	Option	3.

Figure 12: Full	diagnosis.

Figure 10b: Treatment	plan	#2,	Option	2.

Figure 11b: Treatment	plan	#2,	Option	3.
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ture gingival architecture of the patient, and provided 
a different tooth shape and morphology, a different 
emergence profile, and different colors. It was possible 
for the patient to observe different smiles adapted to 
her mouth when the practitioner selected smiles from 
the smile library; each smile was morphed automati-
cally by the software into the photo of the patient’s 
mouth.

Option 2: A new smile with fuller buccal corri-
dors, square teeth, and a more masculine look can be 
achieved using a smile library with a bigger emergence 
profile (Figs 10a & 10b).

Option 3: A new smile with fuller buccal corri-
dors, and a younger and more feminine look can be 
achieved using a different smile library with a bigger 
emergence profile and rounder teeth (Figs 11a & 11b).

TREATMENT PLAN #3
A third, less invasive treatment plan was also offered 
to the patient. It comprised whitening, gingivectomy, 
and crowns on three teeth.

As treatment planning was done from the same 
initial full-face photograph, it was interesting for the 
patient to visualize the different alternatives on the 
same facial view. In Figure 12, the gingival height on 
the maxillary left central, the left first premolar, and 
the left first molar are not in harmony with the global 
gingival architecture. The maxillary first molars were 
restored with large amalgam restorations, which pro-
vided a dark color, were inclined lingually, and did 
not fill the buccal corridors. The maxillary left central 
was restored with a ceramic-metal crown that was too 
opaque and too yellow, the gingival margin was in-
flamed and the gingiva was not at the same height as 
the adjacent central. The restored central was also lon-
ger than the natural adjacent central. 

Figures 13a through 13e show the progression of 
this treatment plan as it was shown to the patient be-
fore proceeding with the proposed treatment.

This third treatment plan was the most impressive 
compared to the others and shows a smile that is well 
balanced in the patient’s face, a filled buccal corridor, 
and symmetry between the two centrals. This simu-
lated smile looked natural and the patient liked the 
fact that this plan was less invasive and less costly. She 
accepted this treatment plan.

TREATMENT
The patient was treated in the following sequence.
1.  The patient brushed with X-Pur toothpaste (Oral 

Science; Longueuil, QC, Canada) for four weeks 
to desensitize teeth before whitening with the 
Zoom2 in-office whitening system (Discus Den-
tal; Culver City, CA). 

Figure 13a: Close-up	images	before	restoration.

Figure 13b: Restoration	module—copy	of	right	central.

Figure 13c: Restoration	module—shows	placement	of	the	right	central	and	a	
copy	of	the	first	right	premolar,	which	is	then	placed	on	the	right	molar.

Figure 13d: Restoration	module—shows	a	second	copy	of	the	first	right	
premolar;	it	is	then	flipped	and	placed	on	the	left	molar.

Figure 13e: Before	and	after	image	of	restorations.
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Figures 13a-13e: Treatment	plan	#3	(patient’s	final	choice).
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2. Gingivectomy and preparation of the maxillary 
teeth, three months after bleaching.

Before preparing the three maxillary teeth, a laser 
gingivectomy was performed (Biolitec; East Long-
meadow, MA) on the left central, the left first pre-
molar, and the left first molar; and the three Empress 
crowns (Ivoclar Vivadent; Amherst, NY) were fabri-
cated on the left central, the left first molar, and the 
right first molar based upon the patient’s smile design 
from the virtual wax-up of the Dental GPS prescrip-
tion (Fig 14).

The patient’s final facial photograph is shown in 
Figure 15. 

CONCLUSION
Using a simple facial photograph and a diagnostic tool 
like the M ruler, it is possible to diagnose, treatment 
plan, and achieve the patient’s smile design. An addi-
tional benefit is that, thanks to the visual simulation, 
the patient understands the treatment plan from the 
preoperative image through to the final cementation 
of the restorations. Patients have the right to see which 
of the possible smiles and alternative treatments will 
best suit their face and budget before committing to 
esthetic treatments.

Esthetic dentistry relies on patient trust, traditional 
wax-ups, or artistic modifications of provisionals in 
the mouth to achieve the desired smile. The tradition-
al laboratory wax-up allows the patient to visualize 
only one smile design possibility. Different possibili-
ties can also be visualized if the dentist fabricates the 
provisionals in the mouth, a time-consuming chair-
side procedure that also delivers only one possibility 
for the patient to see. 

Esthetic dentistry simulation systems have, to date, 
been useful as a general visualisation tool but have not 
been reliable as a diagnostic tool. Now, however, it is 
possible to create a reliable, virtual diagnostic wax-up 
to use as a springboard for treatment planning, giving 
direction to smile design planning with reliable preci-
sion. It also is now possible for practitioners to offer 
patients the opportunity to see what their final smile 
would look like within several treatment plan simula-
tions before they accept the proposed treatment.
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CE
CREDIT

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

1. Compare criteria and the 
principles of art and visual 
perception.

2. Understand how to use 
symmetry, asymmetry, and 
“perfect imperfection” to 
create a beautiful smile.

3. Contrast the different ap-
proaches when applied to 
treating individual patients.

Introduction

With advanced knowledge, techniques, and materials, dental 

professionals today have the ability to approach smile design cases in 

a variety of ways.1 Often reliant upon culturally-based philosophies 

and ideologies, the way in which cases are handled can vary greatly 

depending on a dental professional’s location.1 There is no better 

example than the differences between European dentists, who tend 

toward a more artistic, “whole person” approach to smile design—

taking into account age, gender, and replication of that individual’s 

natural dentition—and dentists in the United States, who tend to 

focus more on brighter color, symmetrical/proportional, rules-

governed ideal restorations that are not achievable in nature.2,3 

Today, however, both sides are meeting in the middle, with European 

patients requesting a less natural look and American patients 

desiring more natural-looking smiles.4

Allowing for better insight and knowledge into what it takes  

to make a restoration truly perfect in the eye of the beholder, the 

concepts and practice of esthetic dentistry benefit from differing 

opinions and, therefore, are in a constant state of evolution.4-6 

However, the need to develop reproducible restorative results has 

pushed dentists to quantify the smile design process with rules, 

formulas, and measurements, which may actually inhibit their 

esthetic perceptions and ability to identify and provide those 

individual nuances that create natural beauty. 



	 128 	 	 Spring 2012 • Volume 28 • Number 1

Defining Esthetics in 
Dentistry

It is a common misconception among 
some dental professionals that esthetic 
outcomes result solely from a set of well-
defined rules.7 Although it is necessary 
to understand and follow fundamental 
principles and parameters of what con-
stitutes esthetic smiles, limiting dental 
professionals to specific guidelines and 
quantified measurements would lead 
to generic, boring, and stereotypical re-
sults for patients.7 Following a stringent 
and rigid approach breaches any per-
ception of “Mother Nature.” 

Many publications historically have 
attempted to quantify the correct prin-
ciples of smile design, but no one has 
demonstrated the inherent ability to 
teach the dental professional how to 
create a truly natural-looking smile.7 
For example, a misconception guiding 
many smile design principles is that 
components of the smile (e.g., tooth 
shape and size, embrasure form, axial 
inclination, gingival morphology, ar-
rangement, and silhouette) should be 
symmetrical, a phenomenon that sim-
ply does not occur in nature.7 

Instead, a more comprehensive ap-
proach is advocated, one that requires 
consideration of the philosophies of 
beauty and art in combination with 
fundamental smile design principles. 
Like the human face and smile, there is 
no better example of this than the com-
plementary functions served by each 
side of our brain.7

The Human Brain—
Combining Reason and 
Creativity
Although the left and right sides of the 
brain may appear symmetrical under 
medical imaging, each side functions in 
a very specific way.8 While the left side 

handles verbal, analytic, symbolic, tem-
poral, rational, computing, logic, and 
linear functions, the right side of the 
brain is involved in non-verbal, synthet-
ic, analogical, atemporal, non-rational, 
spatial, intuitive, and artistic functions. 
Individuals often mistakenly believe 
that traits of the right side of the brain 
are inherited, or that one must have a 
disposition toward artistic and creative 
talents. However, it is well documented 
in the literature that individuals are giv-
en creative potential and have the op-
portunity for expression through art.8

Art as a Skill
It has been shown that art is a medium 
through which individuals develop the 
skills needed for the brain to approach 
tasks more creatively. A side of neuro-
logical function that is all too often suf-
focated by mundane daily tasks, devel-
oping the functions of the right side of 
the brain allows individuals to perceive 
tasks and outside influences in a differ-
ent way.8 

Artistic ability is a global, or “whole,” 
capability requiring only a limited set 
of basic components that, when inte-
grated, form a whole skill that, once 
learned, allows a person to create art. 
This progression, however, requires 
practice, refinement of technique, and 
learning the situations in which the 
skills should be used.8 Although artistic 
talents are referred to as such, they are 
actually perceptual skills that include 
five components (i.e., perception of 
edges, space, relationships, lights/shad-
ows, and the whole, or the “gestalt”).8,9

Overall, artistic talent is the abil-
ity of an individual to shift the state of 
the brain into a different mode of see-
ing and perceiving. When learning how 
to create art, individuals learn how to 
control the way the brain processes in-
formation.8 Shifting the brain to see in 
a particular way is the true challenge of 

artistic ability. Through this global ap-
proach to the development of artistic 
skills, dentists in particular can form 
associations and reveal intimate struc-
tures that would otherwise go unno-
ticed.8 However, with familiarity comes 
competency.

Applying the Artistic Process 
to Dentistry

The reason dental professionals often 
find it difficult to address esthetic cases 
is that they do not realize that there is 
actually no such thing as unesthetic 
dentistry; there is only esthetic dentistry. 
Every case, no matter what the patient 
presents with, should be addressed as 
an esthetic case. Therefore, when ap-
proaching dental care, dentists must put 
aside the belief that the ability to step 
outside of the logical “left-side think-
ing” and into the creative right side is a 
predisposed, inherited ability.10 

However, doing so requires knowl-
edge of the psychology of perception 
and of the manner in which the natural 
characteristics of the dental/smile archi-
tecture influence the overall perceived 
appearance of the patient. Consider vi-
sual fields (Figs 1 & 2). Although hu-
man perception is an agglomerate of 
certain aspects of an object, including 
colors, forms, movements, and dimen-
sions, it is first an interaction between 
guided tensions. For any spatial rela-
tion, there is a precise distance that is 
intuitively decided upon by the eyes. 
The eyes are drawn to the center, as it 
is the major area of attraction and re-
pulsion. At this center, all forces are 
balanced and the central position of an 
object is perceived as stable.

Additionally, balance is the distribu-
tive condition in which each situation 
reaches immobility; it is achieved when 
all forces of a system are compensating 
themselves. Balance is when the poten-

…the concepts and practice of esthetic dentistry benefit from differing opinions 

and, therefore, are in a constant state of evolution
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Figure 1: Human	perception	is	first	an	interaction	between	guided	tensions.

Figure 2: Eyes	are	drawn	to	the	center,	where	all	forces	are	balanced	and	the	central	position	of	an	object	is	perceived	as	stable.

Figure 3: The	eyes	are	intuitively	able	to	find	balance.

•	 By	looking	at	the	picture	for	just	a	fraction	of	a	second	it	seems	that	the	disc	is	
closer	to	the	center	than	it	appears	if	we	look	at	it	slowly	and	dispassionately.

•	 This	demonstrates	that	the	physical	and	psychological	systems	show	a	very	
diffuse	tendency	of	transformation	to	the	lower	level	of	tension.

	

TENSION

•	 The	disc	gives	us	a	greater	impression	of	stability	when	its	center	fits	with	
the	center	of	the	square.

•	 For	every	spatial	relation	there	is	a	precise	distance,	perceived	by	the	eye.
•	 The	center	is	the	place	of	major	attraction	and	repulsion.
•	 At	the	center	all	forces	are	balanced;	this	means	that	a	central	position	is	

perceived	as	stable.

	
•	 The	position	of	the	disc	could	be	determined	and	described	by	mea-

surements.
•	 We	could	then	realize	that	the	disc	is	not	central.
•	 This	finding	is	not	a	surprise—we	do	not	need	any	measurements	to	

see	that	the	disc	is	not	centered,	we	can	easily	see	it	with	our	visual	
judgment

VISUAL	JUDGMENT
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tial energy of a system is reduced to its 
minimum. With this, every visual situa-
tion is created by a fulcrum and a cen-
ter of gravity. The eyes, when using the 
right side of the brain, can intuitively 
sense to find these factors and balance 
from there (Fig 3). 

One of the most important factors in 
determining how art can be applied to 
dentistry is the way in which the visual 
weight of an object in view affects the 
way it is perceived. Typically, weight is 
also applied and used in conjunction 
with other defining characteristics. For 
example, spatial depth or the objects in 
depth are the first to draw attention in 
any figure observed. This characteristic 
is most notable when viewing a per-
son’s face, where the eyes and mouth 
draw the most initial attention. Another 
characteristic, color, affects how an ob-
ject is perceived, with different colors 
creating different perceptions. For ex-
ample, red has more visual weight than 
blue, and white has more weight than 
black, which is why a person’s eyes of-
ten draw the most attention upon first 
glance (Fig 4). However, because white 
has more weight than darker colors, the 
viewer’s eyes are immediately drawn 
to the teeth when the person smiles  
(Fig 5).

Dimension of an object plays an 
equally important role in defining 
weight, since the bigger the object, the 
more attention or weight it demands 
(Fig 6). Dimension, however, becomes 
irrelevant when discussing isolation, 
because an object in isolation will dem-
onstrate a greater visual weight than 
any other object (Fig 7). In addition 
to the aforementioned characteristics, 
shapes are also important. The side on 
which an object is present (i.e., left or 
right) can affect the object’s appearance  
(Fig 8). For example, all objects on the 
right are perceived as larger than those 
on the left. Therefore, one of the big-
gest mistakes that clinicians make with 
their patients is to allow them to ana-
lyze their smile in a mirror, because on 
a perceptual level they are speaking two 
different “languages.” If they want to 
understand each other, they must evalu-

ate the smile in an image in such a way 
that the right and left sides are the same 
for both viewers.

The final characteristic, configura-
tion, determines how an object appears 
and the visual weight it commands. 
Configuration, in general, is the deter-
mining factor in the physical form an 
object takes. It is the external aspect and 
visual weight that allows the eyes to see 
and capture the prominent features. 

Given the right side of the brain’s in-
nate ability to undertake such function-
ing, dental professionals can apply the 
basics of the “artistic view,” the founda-
tion of which is the understanding that 
the whole cannot be achieved through 
the addition of small, isolated parts. 
Rather, considering the previously men-
tioned concept of “globality,” dentists 
and technicians must first understand 
the overall integrated structure .8,10

Artistic Perceptions of Smile 
Design Components

When designing a smile, it is important 
to understand the differences in tooth 
shape and structure based on the in-
dividual patient. It also is necessary to 
realize that characteristics like age and 
gender play an important role in how 
restorations should be completed. 
These characteristics are particularly 
significant in the central and lateral 
incisors and also are reflected in tooth 
shape and color (Fig 9). 

Central Incisors
When restoring the central incisors, 
age is the determining factor in how 
the finished restoration should appear. 
In younger smiles, the central incisors 
tend to be long and rectangular. In 
younger patients, the central incisors 
should be longer than the lateral inci-
sors, with a 65% width-to-length ra-
tio and prominent incisal embrasures. 
Also, the mamelon pattern should fol-
low greater thickness and volume of the 
enamel, which will ultimately lead to a 
pronounced halo. In younger dentition, 
there is an increase in irregularities and 
reflective diversity, including perikyma-

ta, stippling, and striation. With these 
effects, a lighter color goes along with 
an increase in value (Table 1). 

In comparison, the central incisors 
in older dentition tend to be squarer 
and shorter, appearing equal to the lat-
eral incisors and canines. With a 90% 
width-to-length ratio, mature dentition 
also display decreased incisal embra-
sures and smooth, higher-shine facial 
anatomy (craze lines). Mature central 
incisors are typically darker in color and 
show a decrease in value (Table 2).

In consideration of these principles 
and realizing the importance of cen-
tral dominance, there are tools to aid 
in making an individual look older or 
younger. These principles are listed in 
Tables 3 and 4. Table 4 outlines strat-
egies for treating older patients who 
desire much whiter teeth than would 
be age-appropriate. These simple tools 
will help make even the whitest of 
cases blend in due to the concepts of 
composition and consideration of “the 
whole,” allowing for a sense of realism.

Lateral Incisors
Based on gender, the lateral incisors are 
evaluated on their size compared to the 
central incisors, the softness or hard-
ness of their outline form, and their 
arrangement in the oral cavity. Even 
though dentists have at best a 50/50 
chance of determining a patient’s gen-
der by looking at their laterals, there 
still can be seen a relative difference 
or varied perception when it comes to 
tooth shape, size, and anatomy. There-
fore, the gender of the patient is often 
considered before any restorative work 
is completed.

Although not definitive, according 
to Lombardi,11 Frush, and Fisher, the 
lateral incisors in males have typically 
been viewed as wider at the neck, with 
parallel proximal line angles and flatter 
incisal edges. The width of the lateral 
incisor also appears similar to the cen-
tral incisors, with convex gingival em-
brasures. 

In the restoration of female lateral 
incisors, differences from male patients 
are often observed and considered. For 
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Weight	and	Colors

Figure 4: Red	has	more	visual	weight	than	blue,	and	white	has	more	weight	than	black.

Figure 5: White	has	more	weight	than	
darker	colors,	so	the	viewer’s	eyes	are	
drawn	to	the	teeth;	the	lines	show	how	
the	pattern	of	eye	movement	travels	on	
the	face.

Weight	and	Dimension

Figure 6: The	bigger	the	object,	the	more	attention	or	weight	it	commands.

From:	Eye Movement and Vision	by	Alfred	L.	Yarbus,	Institute	for	
Problems	of	Information	Transmission,	Academy	of	Sciences	of	the	
USSR.	Moscow;	1967.
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Weight	and	Isolation

Figure 7: An	object	in	isolation	will	demonstrate	a	greater	visual	weight	than	any	other	object.

Weight	and	Side

Figure 8: The	viewer	can	appreciate	how	the	deciduous	canine	is	far	more	visible	in	the	right-hand	image	than	in	the	left-hand	one.

Left Right

Figure 9: Lombardi,11	Frush,	and	Fisher	

described	the	central	and	lateral	
incisors	as	imparting	age	and	gender	
characteristics	while	playing	into	the	
dynamic	negative	space.

Reprinted	from	The Journal of Prosthetic 

Dentistry,	volume	29	issue	4,	1973,	The	Principles	

of	Visual	Perception	and	Their	Clinical	Application	

to	Denture	Esthetics,	pages	358-382.	With	

permission	from	Elsevier.
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TABLE 1: Characteristics Seen in Younger Teeth

•	Long,	rectangular	shape	to	central	incisor

•	65%	W/L	ratio

•	Prominent	incisal	embrasures

•	Mammelon	pattern	and	greater	thickness	and	volume		
of	enamel	leading	to	a	pronounced	halo

•	Increased	irregularities	and	reflective	diversity	(perikymata,	stippling,	striation)

•	Lighter	color	and	increase	in	value

TABLE 2: Characteristics Seen in Older/Mature Dentition

•	Squarer	shape	to	central	incisor

•	Central	incisor	shorter:	equal	to	the	lateral	incisor	or	canine

•	90%	W/L	ratio

•	Decreased	incisal	embrasures

•	Sharp,	angular	incisor	corners

•	Smooth,	higher	shine	facial	anatomy	(craze	lines)

•	Darker	color	and	decrease	in	value

TABLE 3: Characteristics or Tools to Aid in Making Someone Look Younger

1.	Creating	centrals	dominance	is	key.

2.	Make	the	teeth	lighter	in	color,	with	the	centrals	the	brightest.

3.	Design	centrals	that	are	longer	(60-65%	W/L	ratio)	and	laterals	that	are	shorter	than	
a	line	drawn	from	the	centrals	to	the	cuspids.

4.	Bring	centrals	slightly	more	facially	than	laterals.

5.	Show	more	central	below	intercommisure	line	and	fill	more	of	the	smile	space.

6.	Increase	incisal	translucency	in	the	centrals	and	laterals.

7.	Add	more	texture	and	anatomy	to	the	centrals	and	laterals.

8.	Characterize	the	incisal	edge	using	mammelons	and	avoiding	straight	incisal	planes.

9.	Round	incisal	line	angles	and	create	incisal	embrasures	with	depth	and	volume.

10.	In	the	relaxed	lip	postion	or	“M”	position,	have	tooth	display	of	3-4	mm.

TABLE 4: Characteristics or Tools to Aid in Making Someone Look Older

1.	Create	teeth	that	have	the	signs	of	wear	and	use	mandibular	teeth	going	into		
protrusive	and	lateral	excursive	movements	as	a	guide.

2.	Make	centrals	and	laterals	approximately	on	the	same	plane.

3.	Make	centrals	shorter	with	a	85+%	W/L	ratio.

4.	Make	incisal	edges	straighter	and	little/minimal	to	no	incisal	embrasures.

5.	Show	less	tooth	structure	in	the	relaxed	lip	position	or	“M”position.

6.	Make	teeth	darker,	especially	the	cuspids.

Tables 1-4 show	principles	taught	in	the	UCLA	Aesthetic	Continuum	Course	and	Advanced	Anterior	
Esthetic	Course:	LeSage	B,	Morley	J,	Eubank	J.
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example, female lateral incisors have typically been viewed as narrower at 
the neck and constricted at the gingival aspect, with diverging proximal 
line angles. With this, the incisal edge appears rounded, and the lateral 
incisor appears narrower than the central incisor, with concave gingival 
embrasures.10

Although mentioned in the literature, these male and female defining 
characteristics are to be used only as a starting point when restoring the 
dentition, not as definitive rules. These parameters, at best, can be used 
as a guide; when applying the right side of the brain, color, spatial depth, 
dimension, weight, configuration, and globality weigh as heavily. When 
attempting to determine gender by the morphology of the teeth, how-
ever, it is challenging.12,13 The authors liken this to a local forensic office 
attempting to determine the gender of the deceased using only the mor-
phology of the dentition, which often returns non-definitive results.12,13 
Simplified, consider these as society-imposed guidelines.

Tooth Proportion/Size/Symmetry
Among the objective criteria to be evaluated when planning a smile 

design case, proportion, size, and harmony also are important. Harmony, 
a form of balance, is further described as the weight of objects on either 
side of a midpoint in equilibrium. The proportion of the teeth, or width-
to-length ratio, should range between 70% and 85%. The average size of 
the central incisors, for example, should be a length of between 10 to 11.5 
mm, with an average length of 10.5 mm.14,15  To facilitate proper harmony, 
line angles should be based on the “S” curve and the reverse “S” curve 
(Fig 10). Altering the “S” and reverse “S” curve will affect weight and bal-
ance and is an excellent way to create uniformity with variety.

When developing harmony, it is also important to consider the outline 
form, profile, embrasures, and contact points, which should be moved 
from the incisal to a more apical position from the central incisor to the 
canine (Fig 11). When creating this progression, the smile line should be 

mimicked using the intuitive and artistic (right) side 
of the brain16 The eyes perceive any one shape of an 
element (tooth) secondarily to the shape of a series of 
elements (teeth). Isolation is the exception, as a tooth 
completely out of position will dominate the whole 
and lead to problems. Stein described it best as “per-
fect imperfections.”

Midline
The most important focal spot in an esthetic smile, 
the midline is an imaginary line dividing the midline 
lobe of the philtrum, or midpoint of the intercommi-
sures (also referred to as “Cupid’s Bow”), in the center 
of the upper lip into equal and balanced halves (Fig 
12).17 Patients tend to relate their midline to the up-
per lip, rather than to other facial features that are fur-
ther from the mouth.11,18 However, a properly placed 
midline, in conjunction with a long, solid interproxi-
mal contact relationship between the two central 
incisors, produces cohesiveness of the smile compo-
sition.11 This effect is desirable in esthetic cases and 

B A
C

Figure 10: (A)	“S”	curve	on	the	mesial	showing	
the	transition	line	angle.	When	line	angles	are	well	
established,	the	camera	flash	will	pick	them	up	as	
reflective	zones.	(B)	Reverse	“S”	curve	showing	reflective	
zone	and	transition	line	angle	on	distal	of	tooth	#8.		
(C)	“S”	curve	position	will	aid	in	determining	reveal	of	
tooth	and	give	uniformity	with	variety	to	outline	forms.

Figure 11: As	the	embrasures	gain	depth	and	volume	from	the	central	incisors	
posteriorly,	the	contact	is	moved	more	apical.	This	shortens	the	contact	
“zone,”	which	defines	the	50:40:30	rule.
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enhances the appearance of the dentition and facial 
features.11 The incisal plane must be at a right angle 
to the midline, but most importantly, parallel to the 
patient’s natural horizontal head position, since par-
allelism implies harmony and is the starting point of 
weight, balance, and composition of the smile.

Golden Proportion
The “golden proportion,” which does not apply to 
natural smiles because nature does not know symme-
try,19 is considered the established criteria of an aver-
age smile (Fig 13). Based upon the ratio of 1.6:1, the 
golden proportion should not be interpreted as the 
rule, but rather considered a biological guideline.6 In 
fact, in Preston’s study, none of the subjects followed 
golden proportion. Most consider it too distracting, 
and its judicious use must be emphasized.19 

A preferred, more natural ratio to follow is one in 
which the laterals are 65% the width of the central, 
and the canine is 75% to 80% the width of the later-
al.6,19 Further analysis would have female teeth at 61% 
to 65% the width of the centrals, and males having 
closer to 65% to 70% the width of the centrals. How-
ever, this also can be too oversimplified and rigid.

Significance of Gingival Esthetics
Dental and gingival esthetics combine to provide a 
smile with harmony and balance.20 The quality of the 
dental restorations will not compensate for a defect 
in the surrounding tissues. Gingival tissues should 
appear pink, stippled, and firm, and should display a 
matte surface.20 The papillae should be pointed and fill 
embrasures to the contact area (Fig 14).21 Demonstrat-
ing distances of the papillae of 5 mm or less, 6 mm, 
and 7 mm from the interdental bone to the apical ex-
tent of the contact area, the incidences of papillae be-
ing present are 100% (5 mm), 56% (6 mm), and 27%  
(7 mm), respectively.22,23

A

B
C

Figure 12: Left:	Midline.	(A)	Cupid’s	bow.	(B)	Midpoint	to	intercommisure	line.	(C)	Actual	dental	midline.	Right:	Full-face	image	showing	
balance	in	facial-dental	esthetics.

Figure 13: The	ratio	of	1.6:1,	as	depicted	here,	rarely	exists	in	nature.	Compare	
the	reveal	as	measured	in	this	dentition.	Repeated	ratio	exists	between	central	
and	lateral	but	is	violated	from	the	lateral	to	the	cuspid	and	the	cuspid	to	the	
first	premolar.

Figure 14: View	showing	gingival	health	and	gingival	papillae	in	a	restored	case	
demonstrating	good	fill	in	of	embrasure	spaces	to	the	contact	areas.
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Gingival Display
In a typical smile, the gingival display should be 0 to 
3 mm at full smile (Figs 15a & 15b). The symmetry of 
the tissues also should be nearly equal, with harmony 
between the dentition and gingival tissues. For exam-
ple, the central incisor and cuspid should display the 
same gingival height, and the lateral incisor should 
fall 1 to 2 mm incisal to a line drawn from the central 
incisor to the cuspid, not apical (Fig 16).

Creating dynamic negative space, a correct inter-in-
cisal distance among the centrals, laterals, and canines 
is necessary.11 These distances ultimately will lead to 
the creation of an attractive incisal curvature that par-
allels the inner curvature of the lower lip (Fig 17).11 
This also has been referred to as “black esthetics” and, 
in the dynamic range of lip movement from full smile 
to the relaxed lip position, a sense of the whole (“ge-
stalt”) will determine the outcome. Excessive tooth 
display in the relaxed lip position or full smile show-
ing excessive gingivae or deficient vestibular reveal can 
be “pink esthetic” issues that lead to visual tension in 
the smile (Fig 18). 

Axial Inclination
Axial inclination is determined by two anatomi-
cal landmarks. Gingivally, it is at the highest point 
of the gingival crest (tangent) and the midpoint of 
the incisal edge. The line drawn between these two 
points defines the perceived axial inclination. Maxil-
lary anterior teeth should have a mesial axial incli-
nation. Worn incisal edges and/or gingival irregu-
larities will lead to zenith and axil inclination issues  
(Figs 19a & 19b).

Figure 15: (A)	Smile	view	showing	primarily	gingival	papillae.	Incisal	
curvature	paralleling	the	lower	lip	demonstrates	the	dynamic	negative	
space	filling	85%	of	the	smile	space.	(B)	Full-face	view	demonstrating	
harmony	and	balance	between	the	dentition	(white	esthetics)	and	
gingival	tissues	(pink	esthetics).

Figure 16: Harmony	and	balance	in	the	gingival	morphology	with	
healthy,	stippled	tissues	that	fill	the	interdental	embrasure	space.	
Lateral	crest	is	shy	of	a	line	drawn	from	the	central	to	the	cuspid’s	
gingival	contour.

Figure 17: Relaxed	lip	position	showing	the	ideal	tooth	display:	
3	mm	for	a	female	in	her	30s.
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Figure 18: Left:	Patient’s	controlled	smile	demonstrating	average	lip	mobility	of	6	to	8	mm.	Average	gingival	display	with	right	
side	lip	asymmetry.	Right:	Patient’s	full	smile	showing	excessive	gingival	display.

Figure 19: (A)	Preoperative	image	showing	altered	gingival	levels,	zeniths,	incisive	papillae,	and	axial	inclinations.	
(B)	Postoperative	image	showing	improved	zenith	points	and	balance	from	right	to	left.	Notice	the	intimate	relationship	
between	tooth	shape	and	gingival	morphology.	

Color
When discussing color in smile design, 
it is important to note the difference 
between shade selection and shade re-
production. The selection of color (also 
referred to as hue), relies upon the use 
of shade guides (e.g., Vitapan Classic 
Shade Guide, Vident; Brea, CA) that em-
ploy letters to represent different hues. 
Typically, “A” represents a red/orange-
brown color, “B” represents red/yellow, 
“C” is equal to gray, and “D” displays as 
red/gray. When discussing hue, consid-
eration of the chroma or saturation of 
color (also referred to as the intensity 
of color) is necessary as well. Dentists 
and technicians can choose from a light 
red/yellow (B1) to a darker, richer red/
yellow (B4). 

Coloring of restorations also in-
volves the value and brightness (gray-
ness) of a particular color. It is im-

portant to note that when value is 
increased, so is brightness. However, 
when increasing the value and bright-
ness, the grayness of a restoration de-
creases. The translucency, opalescence, 
and fluorescence of the restoration also 
are considered during shade selection. 
In a simplified typical case, the central 
incisors will be the brightest, the lateral 
incisors will be slightly lower in value, 
and the canines will have a higher chro-
ma (Figs 20a-20c). These determining 
factors can more easily be accessed in 
the three-dimensional or linear guide 
(Vita Linear guide). 

Color mapping is often considered a 
good way to communicate shade with 
the technician, but this is not necessar-
ily the case (Fig 21). In fact, whoever 
is fabricating the restoration should 
complete the color mapping. Transfer-
ence of the color-mapping information 

among team members is additional in-
formation, but its validity is doubtful. 
Photography is the most reliable way to 
communicate color to an off-site user. 

The Points of Smile Design
It is important to remember when 
undertaking any smile design case 
that, although the aforementioned 
parameters and those below are 
typically used, nature is not numerical, 
symmetrical, rigid, or restricted to a set 
of rules. These design points are merely 
guidelines that can be followed in an 
attempt to replicate nature and create 
restorations that mimic the natural 
dentition as closely as possible. 

When approaching smile design 
cases, it is beneficial to integrate the 
principles of esthetics, including 
harmony of white, pink, and black 
esthetics (line angle, outline form, 
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Figures 20a-20c: (A)	Color	image	of	no-prep	veneers	on	
laterals	and	bonded	incisal	edge	of	tooth	#8.	(B)	Desaturated	
(black	and	white)	image	of	A.	Values	of	centrals	are	the	
highest	tooth	in	the	mouth,	or	value	of	the	laterals	is	slightly	
lower	than	the	centrals.	(C)	Portrait	showing	the	integration	
of	white,	pink,	and	black	esthetics	with	the	face	in	mind.

profile, and embrasures), while considering dominance, 
composition, and repeated ratios.5,24-26 Symmetry, if 
mentioned, refers to harmony and balance and not absolute 
symmetry. This involves locating the midline and direction, 
determining the size of the central incisors (width-to-
length ratio), establishing the position of the incisal edges, 
creating age, possibly accounting for gender, and adding 
personality.5,24,27 Thresholds must also be established through 
investigation into the individual’s perception of graduated 
degrees of abnormality. When all elements are joined together 
in appropriate proportions, guided tension, weight, and 
balance, they will act in synergy to create a beautiful, natural-
looking smile (the whole). 

Tolerance of Abnormalities
When approaching abnormalities, the overall condition and 
appearance of the oral cavity is typically examined.27 Crown 
length, for example, should create harmony and balance for 
the centrals, which should not be shorter than the laterals. 
Crown width-to-length ratios should also be considered and 
idealized for the centrals. This is a very crucial principle. If pre-
sented with an esthetic scenario in which the canine-canine 
distance is narrow, clinicians should evaluate the case using 
a significant portion of the space on the centrals, allowing for 
narrower laterals or creating some overlap onto the centrals.

The incisor angulation of the restoration, or midline cant, 
should be viewed as unacceptable beyond 1.0 mm. Midline 
discrepancies in the vertical plane can be hidden by keeping it 
perpendicular to the horizon. This was found to be tolerated 
up to 4 mm.27

Any black triangles present, or the lack of gingival closure, 
after gingival embrasures are opened, should be kept at 1 to 
2 mm. While central harmony (not symmetry) and propor-
tions are important to the gingival margin, if shorter laterals 
exist, both should have the same proportion and balance. Also 
requiring consideration in the tolerance of abnormalities, the 
incisal plane becomes less detectable as it moves further from 
the midline, and the acceptable gingiva-to-lip distance in a 
gummy smile is 2 to 4 mm maximum.

When learning how to create art, 

individuals learn how to control the way 

the brain processes information.
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The Artistic View and 
Biological Smile Design

After considering the artistic view, den-
tists and technicians can develop a 
treatment plan that encompasses not 
only esthetics, but also the biological, 
functional, and structural needs of the 
case.28 When approaching restorative/
esthetic dental cases, it is necessary that 
all parties, including the dentist, techni-
cian, and most importantly, the patient, 
have full involvement in the case.29,30 

By informing patients of all options, 
benefits, and risks, and allowing them 
to make an educated and informed de-
cision, the overall health of the patient 
and the likelihood of satisfying their es-
thetic expectations will improve.6,7 Ulti-
mately, when a policy of open commu-
nication is implemented and followed, 
the best in function, esthetics, and stan-
dard of care can be achieved.29,31 

Criteria
To fully understand how a smile design 
case is completed, there are fundamen-
tal objective (i.e., left side of the brain) 
criteria that first must be addressed 
(Table 5). Once these areas have been 
analyzed, addressed, understood, and 
implemented, the dental team can ap-
ply subjective criteria (i.e., right side of 
the brain) to further develop the case 
and provide the expected outcome for 
the patient (Table 6). Initially, much of 
this is predicated on seeing and under-
standing the need for a check-off list. As 
the dentist’s training leads to fluency in 
the details, their eyes will envision the 
final outcome with consistency and 
ease, and they no longer will tolerate 
anything short of perfect imperfections.

Criteria Deficits
Although the criteria for biological 
smile design provide insights into a pre-
dictable way to treatment plan and un-

dertake a case, there are many areas that 
may lead to stumbling blocks. These cri-
teria questions should be asked prior to 
undertaking restorative treatments and 
evaluated throughout treatment and 
again upon the completion of the den-
tal makeover (Table 7). Table 7 was de-
veloped by the AACD/American Board 
of Cosmetic Dentistry® (ABCD) for the 
Accreditation credentialing process. It 
is invaluable in any restorative case in-
volving the smile zone.

Microinvasive Dentistry
Today, in minimally invasive dentistry, 
the intent is to preserve as much ana-
tomical tooth structure as possible. The 
“artistic view,” when applied to smile 
design treatments, inherently advo-
cates a minimally invasive approach 
that maintains a patient’s natural tooth 
characteristics, such as simple bleach-
ing and/or recontouring of the teeth, 
orthodontics, internal bleaching, and/

Figure 21: Example	of	a	color	map	drawn	by	the	clinician	and	used	for	a	direct	bonding	case.
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Table 5. Fundamental Objective Smile Design Criteria
Modified	from	Magne	and	Belser,20	p.	59,	with	permission	from	the	author.

1.	Facial	and	lip	balance	(midline)

2.	Tooth	size	and	shape	(outline	form)

3.	Tooth	axial	inclination

4.	Tooth	proportion

5.	Interdental	contacts	and	embrasures

6.	Tooth	profile	(three	facial	planes)

7.	Gingival	health

8.	Gingival	morphology	and	contour

9.	Gingival	papillae

10.	Gingival	zenith

11.	Smile	line	and	occlusal	cant

12.	Vestibular	reveal	(buccal	corridor)

Table 6. Subjective Smile Design Considerations
Modified	from	Magne	and	Belser,20	p.	59,	with	permission	from	the	author.

1.	Variations	in	tooth	form

2.	Tooth	arrangement

3.	Tooth	texture	and	characterization

4.	Tooth	color	and	shade	progression

5.	Dynamic	negative	space

Table 7. Biological-Based Questions for Smile Treatment Evaluations
Based	on	the	American	Academy	of	Cosmetic	Dentistry	Accreditation	Criteria

1.	Is	the	periodontal	health	optimal?

2.	Is	margin	placement	and	design	appropriate?	Are	the	margins	visible?

3.	Has	underlying	tooth	color	been	properly	managed	to	allow	for	an	optimal	cosmetic	result?

4.	Does	the	restoration	have	“show	through”	of	tooth	structure	or	the	fracture	line	under	the	material?

5.	Are	the	surface	finish,	polish,	and	luster	appropriate?

6.		Is	the	labial	anatomy	(primary,	secondary,	and	tertiary)	appropriate?	Are	there	three	planes	for	the	labial	
contour	of	the	central	incisors?

7.	Have	line	angles	been	properly	developed?

8.	Is	the	color	(hue,	value,	and	chroma)	selection	appropriate/natural,	not	monochromatic?

9.	Are	incisal	translucency	and	halo	effect	appropriate?

10.	Is	the	interproximal	contact	or	connector	proper	in	length	and	position?

11.	Is	the	midline	appropriate?

12.	Is	the	axial	inclination	appropriate?

13.	No	dark	triangles?

14.	Is	the	cervical/incisal	tooth	length	symmetrical	from	right	to	left?

15.	Are	contralateral	teeth	in	harmony	in	terms	of	size,	shape,	and	position?

16.	Are	the	cervical	embrasures	proper?

17.	Are	effects	of	internal	and	surface	color	characterizations	appropriate?

18.	Is	the	buccal	corridor	properly	developed?

19.	Are	incisal	edges	in	harmony	with	the	smile	line?

20.	Is	the	tooth	preparation	inappropriate	or	excessive?
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or direct composite bonding. When considering an indi-
rect restoration, veneers often are the best tool to achieve 
this goal, as minimal correction of the anatomical surface 
of the teeth is often all that is required to make the most 
significant corrections to all aspects of the face.

Therefore, the philosophy of microinvasive dentistry—
which holds that the less the dentist does to the teeth, the 
better it is for the patient and their oral tissues—can be 
combined with the artistic perception view to produce 
naturally esthetic restorative results. Fortunately, there are 
several restorative components and tools that can be used 
for smile design cases that incorporate both the artistic 
view and microinvasive dentistry (Table 8). 

Case #1
Having had orthodontics five years prior, a 28-year-old 
female with multiple diastemas declined further orth-
odontic care (Figs 22a & 22b). The patient was given two 
options: orthodontics, which would eliminate the need 
for multiple veneers; and minimal preparation veneers 
on teeth ##6 through 11 and all-ceramic restorations on 
teeth #12 and #13. Replacement of the crowns on #12 
and #13 was necessary due to a food trap. The patient 
elected to undergo veneers after being informed of the 
advantages, risks, longevity, and prognoses of both treat-
ment options.

Minimal preparation veneers (CL-II using the LeSage 
veneer classification system) were prepared with the aid 
of a bis-acrylic preparatory guide. This guide virtually 
eliminates the over-preparation of anterior restorations.

Esthetic issues discussed were multifactorial. Between 
the isolation of #10 and the weight of the centrals, guided 
tension existed. A borderline reverse smile line, distal ax-
ial inclination of #10, white maverick coloring, and dia-
stemas mesial and distal of the laterals were other esthetic 
concerns. Additionally, the patient had incisal edge irreg-
ularities of the centrals and cuspids, as well as gingival 
asymmetry of the centrals, which highlighted the white, 

Table 8. Armamentarium Approach for Microinvasive and Artistic View Dentistry

1.	Balance	search	in	a	composition	by	eliminating	tensions	without	reaching	symmetry

2.	Mock-ups

3.	Additional	Veneers	(e.g.,	partial	veneers	or	no-prep	veneers	for	treating	additional	teeth)	

4.	Shells/Provisionals

5.	Orthodontic	Therapy

6.	Tissue	Contouring	and	Conditioning

7.	Second	and	Third	Provisionals,	and	Grafting

Figure 22: (A)	Retracted	view	showing	esthetic	issues.	(B)	Preoperative	
smile	view	of	the	patient’s	smile	showing	diastema	and	inclinations.
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Figure 23: (A)	Retracted	view	showing	gingival	health,	harmony,	and	balance.	(B)	Postoperative	smile,	showing	exceptional	harmony	and	
balance.	(C)	Portrait	showing	pleasing	smile.

pink, and black esthetic violations. The 
color was acceptable, but balance, weight, 
and dimension were inclusive in the glo-
bality issues.

The definitive all-ceramic restorations 
(Figs 23a-23c), including a gingivectomy 
on #8, led to a pleasing smile defined by 
harmony and balance using the rules, 
tools, and strategies of esthetics, with an 
overriding influence of right-side artistic 
beauty.

Case #2
A 44-year-old male presented with a very 
dark tooth #9 and a large midline dia-
stema (Figs 24a & 24b). Color was the 
dominant issue, and #9 overpowered his 
smile. With the diastema contributing to 
guided tension and the reverse smile line 
very noticeable, the patient was self-con-
scious about his teeth. When analyzing 
his smile using specific guidelines, many 

parameters were problematic, especially 
the gummy smile in the posterior sex-
tant. The latter did not bother the patient, 
nor was he looking to change his general 
composition, dimensions, and unique 
outline form, rotations, axial inclina-
tions, embrasures, or general silhouetting 
of the incisal edges. He liked his slightly 
quirky gestalt.

As with all diastema closure patients, 
orthodontics was a treatment option. 
The patient was getting married soon and 
had an extremely busy work schedule. 
His fiancée had veneers, and they were 
looking for a very straightforward solu-
tion. Complete disclosure (information 
about advantages, disadvantages, risks, 
and longevity of the restorations, includ-
ing how many times they would need to 
be replaced in his lifetime) was provided. 
After observing the minimal-preparation 

veneer option, the patient decided upon 
that treatment.

A 0.5 to 0.7 mm preparation (CL-III in 
the LeSage veneer classification system) 
was performed on the dark #9, and vir-
tually prepless (CL-I) all-ceramic restora-
tions were provided for ##6-10. A natural 
smile was achieved that combined the 
patient’s desires for uniqueness (main-
taining his personality and character) and 
today’s contemporary approach to smile 
design (Figs 25a-25c). 

Case #3
[Editor’s Note: Case #3 is a European case 
and uses the international numbering 
system.] A 58-year-old woman present-
ed with #11, #13, and ##21-23 worn by 
bruxing activity; and a post and core and 
crown on #12 (Figs 26a-26f). Her main 
complaint was that her smile looked 
“old.” On a perceptive level, the flat in-
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Figure 24: (A)	Preoperative	view	showing	the	patient’s	diastema	and	unique	smile	characteristics.	(B)	Retracted	preoperative	view	showing	
very	dark	#9.

Figure 25: (A)	View	of	the	minimal	preparations	completed	for	the	patient.	(B)	Postoperative	view	showing	all-ceramic	restorations.	
(C)	Portrait	showing	a	natural	smile.

	 LeSage/Dalloca
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Figure 26a: Postoperative	image	showing	flat	incisal	edge	of	the	
front	teeth	worn	from	bruxing.

Figure 26b: Try	in	of	porcelain	additional	veneer	of	#9;	note	the	
extension	of	the	incisal	edge.	

Figure 26c: Porcelain	restorations	on	the	cast. Figure 26d: Retracted	clinical	image	showing	porcelain	crown	on	#7,	
and	porcelain	full	additional	veneers	on	#6	and	##8-12.

Figure 26e: Preoperative	facial	view. Figure 26f: Postoperative	facial	view.
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Figure 27e: The	patient	after	treatment.

Figure 27a: The	patient	before	treatment.	 Figure 27b: Clinical	situation	before	treatment.

Figure 27c: Full	additional	veneers	on	#7,	#9,	and	#10	and	partial	
additional	veneer	on	#8	(no	preparation).

Figure 27d: Postoperative	smile.



	 146	 	 Spring 2012 • Volume 28 • Number 1

cisal edge of the front teeth was very 
noticeable compared with the lower lip 
line, indeed giving her smile an aged 
appearance. In addition, all the front 
teeth needed to be elongated.

To overcome the aged-looking smile, 
it was decided to make the centrals lon-
ger to attract the most visual weight and 
simulate what often is seen in youthful 
smiles. Particular attention was applied 
to the tooth surface texture and stain 
characterizations in order to simulate 
natural dentition. Treatment consisted 
of replacing the restoration on #12 with 
a new porcelain-fused-to-metal resto-
ration, full porcelain veneers without 
preparation on #11, #21, and #22, and 
additive partial veneers on #13 and #23 
to replace the original anatomy worn by 
years of parafunction.

Case #4
[Editor’s Note: Case #4 is a European 
case and uses the international number-
ing system.] A 40-year-old woman pre-
sented with chromatic and alignment 
problems on ##13-23 (Figs 27a-27e). 
Her main complaints were the dark 
color of #21 and #22, and that the front 
teeth were slowly moving outward. On 
a perceptive level, all the visual weight 
was dominated by the diastema be-
tween the two central incisors, and the 
elongated #21 created much visual ten-
sion and an unpleasant smile.

The treatment consisted of peri-
odontal scaling and root planing. After 
achieving complete inflammation con-
trol, she underwent orthodontic treat-
ment to align #21 and #22. Bleaching 
was performed, and three full additive 
veneers were placed on #12, #21, and 
#22, while #11 was treated with a partial 
additive veneer to compensate for the 
lack of papillae between #11 and #12. 

Conclusion
By understanding the fundamentals of 
smile design and the artistic approach, 
including psychology and visual per-
ception, dentists today have the ability 

to provide their patients with restora-
tions based on individual characteris-
tics, personality, needs, circumstances, 
and desires.3,4,6 It is imperative to bal-
ance formulas with artistic views. The 
smile is a function of weight, balance, 
dimension, configuration, and gestalt 
in the patient’s smile and face.

Simultaneously, the outcomes 
of treatment can satisfy clinical 
requirements for function and 
longevity, as well as today’s emphasis 
on minimally invasive protocols.29,30 At 
a time when dentistry is experiencing 
a paradigm shift from aggressive smile 
makeovers to those that are conservative 
and functional as well as esthetic, it 
behooves clinicians to inform patients 
of the benefits and consequences of 
choosing aggressive treatments and 
unnatural-looking esthetics over 
appropriate treatments and more 
natural-looking results. This upholds 
the duty to do no harm; it requires better 
communication, consent, treatment 
planning, and material selection; and a 
commitment to achieving the patient’s 
objectives for the best in function, 
longevity, and esthetics. 
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The 10 multiple-choice questions for this Continuing Education (CE) self-instruction exam are based on the article, “Approaches 
to Smile Design: Mathematical to Artistic Interpretation” by Drs. Brian LeSage and Luca Dalloca. This article appears on pages 126-
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1. When evaluating facial esthetics and how a color is perceived, 
the patient should realize that

a.	 blue	colors	have	more	weight	(or	“dominance”)	than	reds.
b.	 darker	colors	have	more	weight	than	lighter	colors.
c.	 white	has	more	weight	(or	“dominance”)	than	darker	colors.
d.	 color	 weight	 (or	 “dominance”)	 has	 little	 visual	 effect	 in	

dentistry.

2. In discussing shapes, the side (right or left) to which an object 
is positioned

a.	 can	affect	its	appearance	to	the	viewer.
b.	 is	irrelevant	if	natural	symmetry	is	used.
c.	 will	be	optically	correct	when	viewed	in	a	mirror.
d.	 allows	the	object	to	appear	larger	if	it	is	on	the	patient’s	right.

3. Central incisors of older patients

a.	 are	displayed	as	 long	and	rectangular,	equal	 in	 length	 to	 the	
canines.

b.	 display	 decreased	 incisal	 embrasures	 and	 a	 smoother	 facial	
anatomy.

c.	 are	typically	darker	in	color	and	show	an	increase	in	value.
d.	 have	a	mamelon	pattern	demonstrating	thick	enamel.

4. Lateral incisors in males are typically viewed as having

a.	 a	wider	profile	at	the	neck	with	divergent	proximal	line	angles	
and	a	flatter	incisal	edge.

b.	 divergent	proximal	 line	angles,	flatter	 incisal	edges,	and	con-
vex	gingival	embrasures.

c.	 rounder	incisal	edges,	convex	gingival	embrasures,	and	wider	
necks.

d.	 convex	gingival	embrasures,	 flatter	 incisal	edges	and	parallel	
proximal	line	angels.

5. According to this article, female lateral incisors

a.	 are	narrower	at	the	neck	and	constricted	at	the	gingival	aspect.
b.	 show	converging	proximal	line	angles.
c.	 have	a	more	rounded	incisal	edge	and	appear	as	wide	as	the	

central	incisors.
d.	 have	more	convex	gingival	embrasures.

To see and take the complete exam, log onto www.aacd.com.
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“Pearls” for Taking Portraits
Bernie B. Villadiego, DDS, Chatsworth, CA 

Many	 dentists	 take	 clinical	 photographs	 to	 help	 them	
diagnose	 and	 plan	 a	 treatment	 for	 their	 patients.	

However,	 some	 clinicians	 and	 their	 teams	 are	 reluctant	 to	
implement	portrait	photography	 into	 their	practice	 for	 several	 reasons.	
The	 list	 of	 reasons	 for	 not	 utilizing	 portrait	 photography	 can	 be	 long	
(fear	of	 investing	money	 in	unfamiliar	photographic	equipment	can	be	
a	 discouraging	 factor).	 But	 for	 those	 who	 are	 interested	 or	 who	 have	
implemented	 portrait	 photography	 in	 their	 practice,	 the	 following	
“pearls”	can	help	to	simplify	the	experience.

1.	 Start	with	one	light.	Many	professional	photographers	use	a	lot	of	
lights,	but	this	is	usually	an	area	where	“less	is	more.”	Set	up	one	
main	light	and	use	reflectors	and	white	foam	boards	to	redirect	
light	where	it	is	desired.	This	will	save	a	great	deal	of	money	on	
equipment.

2.	 Use	the	largest	softbox	that	can	fit	in	the	room.	A	larger	softbox	
allows	a	more	beautiful	light	to	wrap	around	the	subject	and	
decrease	the	contrast	quality	of	the	image.	I	prefer	to	use	softboxes	
rather	than	umbrellas	because	it	is	easier	to	control	the	direction	of	
light.	Umbrellas	tend	to	spill	too	much	unwanted	light	around	the	
room	(Fig 1).

3.	 Position	the	softbox	as	close	as	possible	to	the	subject.	To	achieve	
truly	soft,	beautiful	light	and	more	pleasing	skin	tones,	place	the	
softbox	as	close	as	possible	to	the	subject	without	getting	in	the	
way	of	the	viewfinder.

4.	 Camera	settings	will	not	have	to	change	very	often,	if	at	all.	In	the	
studio,	the	ISO	setting	is	a	“set	and	forget	it”	setting.	For	Canon	
cameras,	set	the	ISO	to	100	and	for	Nikon	cameras	the	ISO	setting	
should	be	200.	For	shutter	speed,	with	studio	strobes,	1/125	of	a	
second	is	a	safe	setting	for	the	camera	to	sync	up	with	the	strobe	
lights.	If	you	change	to	a	faster	shutter	speed,	a	dark	gradient	will	
appear	across	the	image	(Fig 2).	

Although	there	is	no	“correct”	f-stop	for	portraits,	a	popular	f-stop	
for	shooting	studio	portraits	is	f/11,	because	it	keeps	everything	on	
the	subject	in	focus.	Additionally,	when	you	know	the	shutter	speed	
is	1/125	of	a	second,	and	the	ideal	f-stop	is	f/11,	then	all	you	have	
to	do	is	power	the	lights	up/down	until	the	lighting	looks	right	at	
those	settings.	

5.	 Make	the	backgrounds	simple.	Far	too	many	people	make	this	
complicated.	If	your	subject	has	dark	hair,	use	a	light,	plain	
background;	if	the	subject	has	light	hair,	use	a	dark,	plain	
background	(Fig 3).	This	will	prevent	the	subject	from	blending	in	
with	the	background	(Fig 4).	

Portrait	photography	 is	very	simple	and	very	 fun.	 If	you	currently	 take	
clinical	 pictures	 and	 have	 not	 yet	 ventured	 into	 portrait	 photography,	
now	 is	 the	 time	 to	 go	 beyond	 your	 comfort	 zone	 and	 experience	 the	
creative	side	of	photography.	It	is	just	a	matter	of	time	before	you	will	be	
presenting	your	beautiful	work	with	an	element	of	style.

Members’ Exchange

Figure 1: Softbox.

Figure 2: Sync	speed. Figure 3: Subject	with	light	
hair	shown	against	dark	
background.

Figure 4: Subject	with	dark	
hair	shown	against	dark	
background.

An	alternative	to	using	a	softbox,	
which	requires	no	lighting	
equipment,	is	a	large	window,	
preferably	facing	north.	The	
sunlight	coming	from	the	window	
will	serve	as	your	main	light	and	
will	give	a	natural	skin	tone	to	
your	subject.	There	are	so	many	
unique	ways	to	take	photographs.	
It	is	just	a	matter	of	finding		
quality	light.
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