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nan erawhen “esthetic dentistry” frequently entails blithely cutting away

enamel to replace it with restorative material, my friend and long-time

colleague Dr Mario Romero ably demonstrates in these pages how the

esthetic needs of patients can often be addressed much more conser-
vatively. Dr Romero has long recognized that the cost/benefit analysis for a
patient receiving esthetic treatment should include not just the monetary
impact but also the loss of an irreplaceable tissue—enamel. Preserved enamel
can be used to support any retreatment that may become necessary, which
is an important consideration given the longevity of many of our patients.

Dr Romero’s dedication to excellent esthetics balanced with cost effec-
tiveness and the preservation of enamel is nowhere more evident than in
his use of home whitening and other methods of altering the appearance
of teeth that don’t involve restoration, as well as in his use of conservative
direct resin composite and ceramic restorations that require minimal or no
tooth preparation for esthetic recontouring. Readers of this text will find
the presented techniques to be well reasoned and very manageable and
approachable within the constraints of private practice. These techniques
greatly facilitate the performance of predictable and efficient dental treat-
ment with excellent esthetic results.

Dr Romero also appreciates the technique sensitivity of adhesive proce-
dures and the fundamental role of effective isolation in treatment success.
He gives evidence-based advice on how adhesive techniques should be
adjusted in various clinical circumstances, and he offers simplified isolation
techniques developed during his extensive experience in private practice that
are well accepted by patients and offer both improved quality and efficiency.

| can promise readers of this text that they will both enjoy and be gratified
by the employment of the presented treatment techniques and concomitantly
earn profound appreciation from their patients.

William W. Brackett, DDS, MSD

Professor Emeritus

Operative Dentistry and Fixed Prosthodontics
Department of Restorative Sciences

Dental College of Georgia



ver since | was in dental school, | knew that teaching would be

part of my path, and it has been an aspect of my career that | have

enjoyed tremendously. | used to ask myself, “What do | need to do

to leave an indelible mark on my students?” It did not take much
searching for me to find the answer. While teaching at the Dental College
of Georgia, | met four professors who were textbook authors. One of them
was my department chair, and during a conversation about his complete
denture textbook, my question was answered. My next big project would be
to summarize my views of conservative dentistry and share them with the
world through a publisher like Quintessence.

Some dentists may find it inconceivable that esthetic dentistry can be
performed without the removal of dental enamel, a tissue that | have learned
to appreciate so long as there is no biomaterial that can truly mimic its char-
acteristics and beauty. Ceramics are very close, but they lack one important
feature—longevity; only enamel can last forever. My appreciation of enamel
led me on a search for ways to improve patient smiles without the need
for a dental drill. To my surprise, | found many minimally invasive treatment
modalities that can improve patient smiles based on one concept that is
often neglected by clinicians: Beauty is in the eye of the beholder. Not every
patient who sits in our dental chair is looking for a Hollywood smile. If you
understand this concept alone, | assure you that your treatment plans will
become more conservative in nature.

Nightguard bleaching, microabrasion, resin infiltration, and no-prep
composite and ceramic restorations are excellent examples of this philos-
ophy of care and are the essence of this text. | am sure that regardless of
your experience level, this textbook will provide you with many clinical tips
to improve your treatment outcomes.
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tirelessly for 35 years at a children’s hospital to help thousands of babies in
Ecuador have a beautiful smile.
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hen writingabout amalgam restorations

in 1951, Dr Myles Markley wrote that

“the loss of even a part of the human

tooth should be considered a serious
injury” and that “dentistry’s goal should be to preserve
healthy, natural tooth structure”” While lecturing to a
study club in the mid 1970s, Dr Peter K. Thomas included
a quote on one of his slides that read, “Clinicians must
first be interested in saving natural teeth, and only if
this is really impossible can they start to plan how to
replace them.”

Many teeth today are extracted and replaced with an
implant for the simple fact that it seems too laborious
to restore them to function. However, a great number of
these extractions are performed on young and middle-
aged adults who statistically have 30 to 50 more years
of life ahead of them. If we consider the high probability
of mechanical and/or biologic implant complications,
it makes sense to give our best effort to maintaining a
patient’s natural teeth for as long as possible so that we
both reduce the time a future implant will be in function
(allowing less time for the development of complica-
tions) and preserve the surrounding alveolar bone (in
the event of a catastrophic failure of the tooth). Thanks
to advancements in adhesive dentistry, many teeth that

once seemed impossible to restore can now be restored

predictably.



(a) Fractured lateral incisor with no remaining
enamel and a subgingival distal margin. (b) Radiograph
showing healthy periapical tissues.

Subgingival distal margin

As an example of minimally invasive dentistry, | would like
to share with you the following case. A patient presented
to my office with a fracture in the maxillary left lateral
incisor extending to the gingival margin. The tooth had
a history of endodontic treatment from over 25 years
prior, and the periapical tissue presented within normal
limits (Fig 1-1). The fracture occurred 24 hours before
the patient arrived at the office. All maxillary incisors had
been restored by me with composite resin veneers 4 years
prior to the fracture (the 1-year follow-up from that orig-
inal treatment is shown in Fig 1-2). Because of the healthy
condition of the remaining tooth structure, we decided
to follow a conservative approach and restore the tooth
with a direct fiber-reinforced composite restoration.
The clinical steps for this procedure are presented here.
Dental substrate:
1. Performan intraoral scan and develop a digital wax-up.
2. 3D print the wax-up, and use it to fabricate a palatal
matrix from putty (Fig 1-32). Alternatively, an analog
wax-up can be used.



. Perform rubber dam isolation. Here, a combination
of W2 clamps, a modified 212 clamp, and polytetra-
fluoroethylene (PTFE) tape was used to position the
rubber dam away from the distal margin of the fracture
(Fig 1-3b). To add stability to the modified 212 clamp,
it is recommended to add block-out resin such that
it wraps around the bow of the clamp and secures it
to a neighboring tooth (Fig 1-3¢).

. Make sure the putty matrix fits passively against the

neighboring teeth (Fig1-3d). If it does not, trim it until

full seating is achieved. This step is very important
because it determines the proper location of the pala-
tal surface of the restored tooth.

. Use ahandpiece to remove 2 to 3 mm of gutta percha

from the canal.

. Acid etch the entire tooth remanent, including the

inside of the canal, for 15 seconds (Fig 1-3¢e).

. Rinse and dry the tooth, but do not desiccate it (Fig

1-3f).

10.

11.

12.

FIG 1-2 Composite veneers on the central and lateral incisors 1year after treatment.

Apply two to three coats of primer (OptiBond FL
Primer, Kerr Dental; Fig 1-3g), followed by air thinning
for 10 to 15 seconds.

Apply two to three coats of Kerr OptiBond FL Adhe-
sive (see Fig1-3g), followed by removal of the excess
using a dry micro brush. This is followed by light
curing for 20 seconds.

Reinforce the tooth. We used a polyethylene fiber
(Construct, Kerr Dental) approximately 7 mm in
length. This fiber is gas plasma treated and impreg-
nated with silane and resin. Prior to inserting it into
the canal, the fiber must be impregnated with flow-
able resin (Figs 1-3h and 1-3i).

Wet the canal with flowable composite and insert the
polyethylene fiber (Fig 1-3j). Use the putty matrix to
verify that the fiber is centrally located (buccopala-
tally) (Fig1-3k). This is a very important step because
the fiber needs to be completely covered with resin
upon completion of the restoration.

Fill any voids in the canal with flowable composite,
followed by light curing (Fig 1-31).

Apnis ase) \



FIG 1-3 (@) Printed model of the digital wax-up. (b) Modified 212 clamp
in place. Note the additional W2 clamps located on the premolars. These
clamps help secure the rubber dam and eliminate tension near the modified
212 clamp. (¢) Block-out resin added to stabilize the modified 212 clamp. The
blue resin wraps around the bow of the clamp and touches the underlying
tooth. (d) Putty matrix try-in. Notice that it is trimmed for full seating.

(e) Total acid etching using 37% phosphoric acid. (f) The tooth was rinsed
with water for 20 seconds and dried. | recommend using a paper point to
remove excess water from the canal access. R
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Non-impregnated Impregnated with
flowable composite

FIG 1-3 cont (g) Kerr OptiBond FL Primer and Adhesive. (h and i) Construct polyethylene fiber. (j) After wetting the fiber with flowable composite,
insert it 2 to 3 mm into the prepared canal space. (k) Verify that there is palatal, facial, and interproximal space for the composite resin, as the fiber
needs to be fully covered by it. Using the putty matrix guide makes this step easy. () Polyethylene fiber in its final position after light curing. Additional
flowable composite was added in the canal prior to light curing to eliminate voids.



The restoration:
Nof

Wetting resin is La
placed on the :
instrument to help Putty ma&nx

1. Start by building the restoration from the palatal
1 y aspect toward the facial layer. Apply the chosen
 hending / composite directly to the matrix guide usinga compos-

% ite instrument. For this case, we decided to use Brilliant
EverGlow (Coltene) in shade A2/B2, combined with
a final translucent (Trans) layer. It is helpful to use
wetting resin to model the composite and adapt it to
the matrix as well as possible. This facilitates replica-
Palatal embrasure tion of the palatal anatomy and reduces the possibility

indeniauag of air bubbles. The thickness of this layer should be

around 1 mm (Fig 1-4).

Flowable composite 2. Apply athin layer of flowable composite to the palatal

side of the fiber, but do not light cure. This is followed

by sitting the matrix on the neighboring teeth until the
palatal layer of composite and the fiber come together.

Using the composite instrument, sculpt the composite

so that it adapts well to the remaining tooth structure;

then light cure for 20 seconds (Fig 1-4b).

Polyethylene fiber 3. The next step is to build the proximal walls and inter-
proximal contacts. For a case where the remaining
tooth structure is at the gingival level, the Mylar (Mylar
Specialty Films) strip must be modified so that it can
be placed more apically, thus allowing for better adap-
tation to the remaining tooth structure and preventing
the creation of overhangs. This modification is accom-
plished with curved scissors used to cut a semilunar
notch on one side of the Mylar strip (Figs 1-4¢ to 1-4e).

4. The gingival layer is next, and it determines the facial
emergence profile. This layer should not extend into
the gingival embrasures and should thin out toward
the middle third of the tooth (Fig 1-4f).

5. The body layer follows and should extend toward the
incisal third. Once the body layer is completed, there
should be no transition line between the gingival and
body layers (Fig 1-4g).

6. To obtain ideal facial contours, | recommend dividing

FIG 1-4 (a) First composite layer being applied directly to the putty
matrix. (b) Completed palatal layer. Note the uniformity of the surround- the final translucent layer into three parts: the mesial
ing composite and the fiber. (c) Modified Mylar strip. This modification
will allow the strip to be placed more apically into the gingival embrasure
(below the gingival margin), allowing for better adaptation. (d) The | prefer using the Mylar pull technique for the line
arrow indicates where the notch should be located after placing the
Mylar strip interproximally. This will allow for sculpting of the proximal
walls and contacts. Mylar strip in the interproximal space with its long

line angle, the distal line angle, and the facial layer.

angles. Start with the mesial line angle by placing a



side toward the facial aspect. This is followed by inject-
ing the composite, starting at the gingival area and
moving continuously toward the incisal edge (Fig 1-4h).
A composite instrument is used to sculpt the layer
toward the mesiofacial. Make sure the layer “sticks”
to the Mylar strip. This is followed by slowly pulling
the Mylar strip palatally while placing the end of the
composite instrument into the mesiogingival embra-
sure to create a wedge effect and prevent uncured
composite from entering this area. You can smooth the
line angle using an artist brush until the desired shape
is obtained, followed by light curing for 20 seconds (Fig
1-4i). Repeat the same steps for the distal line angle
(Fig 1-4j). The final facial layer is placed between the
line angles. | like using an artist brush combined with
wetting resin to make this composite layer blend in
without leaving any stroke lines as well as to get rid of
air bubbles (Fig 1-4k). Figures 1-4l and 1-4m show the
completed layered restoration prior to finishing and
polishing. Note the smoothness of the layers and the
presence of natural contours.

\ Ideal proximal
emergence profi

P ot Emergence

( 4 profile
I%es not

ins out toward the
middle third

Body layer with no
transition line visible

Extends to the incisal third

FIG 1-4 cont (e) Completed proximal walls and established inter-
proximal contacts. (f) Gingival layer after placement and polymeriza-
tion. Note that this layer does not extend to the gingival embrasures.
(8) The body layer is a continuation of the gingival layer and should
extend to the incisal third.



FIG 1-4 cont (h to) The mesial and distal line angles are important and
distinctive features of incisors. They determine the visual mesiodistal
width of a tooth. A predictable way of developing them is to use the

Mylar pull technique, shown in these photos. (k) The final facial layer is
placed between the line angles. An artist brush with wetting resin can

be used to help blend in the layers and complete the restoration with a
smooth surface. The same brush with minor pressure can be used to add
developmental grooves. (I and m) The restoration is ready for finishing and
polishing. —_—
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FIG 1-5 (a) Immediately after finishing and polishing of the fiber-reinforced direct composite restoration. (b) Clinical view at the 21-month follow-up.




Figure 1-5 shows the results of this case. The 21-month
follow-up revealed biointegration of the large direct
composite restoration with the surrounding teeth as

well as excellent gingival health.

MINIMAL INTERVENTION
DENTISTRY

From a conceptual standpoint, minimal intervention
dentistry is a philosophy that attempts to ensure that
teeth are kept functional for life. According to Frencken et
al,? this concept is not limited to treating dental caries but
should also extend to periodontology, oral rehabilitation,
oral surgery, and esthetic dentistry. It is unacceptable that,
in the name of “minimally invasive esthetic dentistry,” a
single dark central incisor with no previous restorations
should have its enamel reduced and a ceramic veneer
bonded to it when the most conservative alternative is
simply bleaching it with 10% carbamide peroxide.

In the same way, teeth that are weakened due to the
loss of dental tissues can be structurally restored by direct
or indirect means by following strict bonding protocols.
These protocols include the following: (7) ideal rubber
dam isolation and control of the operative field, (2) selec-
tive caries removal that does not compromise the vitality
of the tooth but that allows for a clean peripheral seal of
1.5 mm from the dentin-enamel junction, (3) selection of
the best bonding strategy that will create a strong and
durable hybrid layer, (4) use of filled flowable compos-
ite resin as the first layer to allow for maturation of the
hybrid layer for at least 3 to 4 minutes prior to light
curing, and (5) building the tooth using stress-reducing
protocols that combine centripetal cusp buildup and
fiber reinforcement, which help produce low stress on
the fresh hybrid layer. All these steps are supported by
years of evidence. Adhesive dentistry is not easy, but
when done correctly, it can be used to restore teeth and
keep them in function for years to come.

Patients benefit in other ways from minimally invasive
dentistry as well. Weiner et al* looked into the fears and

concerns of individuals contemplating esthetic restorative

procedures like veneers, crowns, and implants and found
that almost 60% of patients had marked or severe anxiety
or would avoid treatment completely simply because
they were worried that the results would look unnatural
or false and that the provider would not redo treatment
if they were dissatisfied with the outcome. These fears
may be caused by lack of good communication from
the provider at the time of treatment planning. How
many providers go through a full set of photos, mounted
casts, diagnostic wax-ups, and smile prototypes prior
to initiating final preparations and delivery? How many
providers set aside additional time to show patients other
similar cases they have worked on and the outcomes
they obtained? In many dental practices, treatment plans
are developed and discussed with the patient chairside
during the first appointment. Remember that patients
often have a complete lack of understanding about the
complexities of esthetic restorative dentistry.

Other important factors to consider are the sources
of patient fears reported in the literature. In order of
importance, the sources of patient fears are (7) the drill,
(2) the dental injection, (3) prior trauma, and (4) past
dental experiences, all of which keep patients away from
the dental office. This group of patients would benefit
from less invasive forms of esthetic dentistry that don’t
require a drill or a dental injection. Many of these patients
have what | consider an acceptable smile. It may not be
a “perfect” smile, but it is one that can be enhanced
with simple and noninvasive procedures like bleaching,
microabrasion, or resin infiltration. The dentist/patient
relationship will develop during these initial procedures,
allowing for better communication and trust that can
pave the way for future esthetic treatments and referrals.

Another benefit of these simple procedures is that
even if additional restorative procedures are needed
to improve the esthetics of a smile, they will involve
fewer teeth. A survey completed by members of the
American Academy of Esthetic Dentistry shows that
33% of the surveyed members view overtreatment as
the biggest threat to esthetic dentistry today.* More
invasive procedures result in patient anxiety; restorations

that can fracture, stain, and cause gingival inflammation;
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and higher costs for the patient. Too many times we see
reports in dental journals about patients treated with 10
to 12 porcelain veneers just because they had a maxillary
midline diastema and slightly rotated lateral incisors.
Wouldn’'t orthodontic treatment be a better and more
conservative option? How many times have we seen
a central incisor with a large Class IV fracture and the
patient ending up with two porcelain veneers or crowns?
A single-layered direct composite restoration would be
the most conservative option.

Let’s not forget to value the most beautiful tissue God
gave our teeth—enamel. Once it is removed, there is no
turning back. Minimally invasive dentistry is for those of
us who understand that our God-given enamel will never
fail, even on not so “perfect” smiles, whereas even the
most beautiful and artistic porcelain veneers will even-
tually fail the test of time.
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Keeping teeth intact for life is the ultimate goal of
minimally invasive dentistry.

Lack of good communication creates patient anxiety
and lack of trust.

Patients who are afraid of the dentist may benefit
from less invasive treatment options.
Overtreatment is recognized as a problem in our
profession.

Overtreatment increases patient cost and contributes
to future dental problems.
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PBRN. See Practice-based research network.
Perforations, of rubber dam, 17, 20f, 27
Polishing set, 105f
Polyethylene fiber, 3, 5f
Polytetrafluoroethylene tape, 107
Polyvinyl siloxane impression, 79, 79f
Porcelain veneers

delivery of, 15, 18f

esthetic improvement in, 77-80, 77f-8of
Practice-based research network, 14
PREMA, 72
Proximal walls, 7f
Pulp canal obliteration, 52, 52f, 54f, 58, 61-63

R

Resin bonding, rubber dam isolation for, 14
Resin infiltration
clinical protocol for, 89, 91f-92f
difficult cases treated with, 96f, 97
first application of, 98
recommendations for, 98
rubber dam isolation for, 89
second application of, 98
white spots removed using
description of, 85, 86f-89f, 89
incidence of, 85
low-opacity, 93-96, 94f-95f
Resin-modified glass ionomer, 56
Restorations
case study of, 6-11, 6f-10f
composite resin veneer replacement, 106-110, 106f-110f
finishing and polishing of, 10f
micro, 117-118, 18f, 120
polishing of, 114
prefinishing of, 112, 114, 114f
single-tooth small Class 1V, 101-105, 102f-105f
Retentive clamps, 15, 17f, 19f
Retraction clamps, 15, 17f-18f
Rubber dam
anterior teeth, 23
case study of, 3, 4f
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clamps. See Clamps.

Class Ill composite restoration removal, 125f
enamel acid etching uses of, 103f
enamel microabrasion uses of, 73
floss ligature with, 16f, 23, 25, 26f, 74f
heavy thickness, 15

history of, 14

inversion of, 23, 23f-24f, 27

material selection for, 15-17, 16f
medium thickness, 15

no-prep partial ceramics use of, 118
perforations of, 17, 20f, 27

purpose of, 23

reasons for not using, 14
recommendations for, 27

removal of, 24, 24f

resin bonding uses of, 14

resin infiltration use of, 89

split, 24, 25f, 27

tooth dehydration caused by, 128

S

S1 dentin, 108
Scalloped trays, 33, 34f-35f
Single dark tooth, nightguard vital bleaching of
bleaching tray for, 55, 55f, 58, 58f
case studies of, 56-65, 56f-65f
central incisor, 6of
nonvital, 52, 55
pulp canal obliteration as cause of, 52, 52f, 54f, 58, 61-63
trauma as cause of, 52, 53f
vital, 52
Single-tooth small Class IV restorations, 101-105, 102f-105f
Split rubber dam, 24, 25f, 27
Subgingival margins, 2f, 23, 23f
Supragingival margins, 23

T

10% carbamide peroxide, 29, 32f, 39, 40f-41f, 63f
Tertiary dentin, 52

38% hydrogen peroxide, 29

35% hydrogen peroxide, 29, 31f
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Tooth dehydration, 128
Tooth discoloration

bleaching for. See Nightguard vital bleaching.
dental fluorosis as cause of, 69, 70f, 73f

Tooth Surface Index of Fluorosis, 69, 71f
Trays, for nightguard vital bleaching

design of, 33

fabrication of, 36, 36f-38f

insertion technique for, 45-47, 45f-47f
non-scalloped, 32f-33f

scalloped, 33, 34f-35f

for single dark tooth, 55, 55f, 58, 58f
vacuum-forming machines, 36, 37f

TSIF. See Tooth Surface Index of Fluorosis.
20% carbamide peroxide, 29, 42, 42f-44f, 64f, 65
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clamp, 15, 17f

Vacuum-forming machines, 36, 37f
Veneers

composite resin, 106-110, 106f-110f
porcelain, esthetic improvement in, 77-80, 77f-8of

W

WOO clamp, 15, 19f

W2 clamps, 3, 4f, 15, 17f, 24
W3 clamps, 15, 17f

WS8A clamps, 15, 17f
Wax-up, 4f, 123, 123f
White spots

bur removal of, 106, 106f

composite resin veneers and, 106, 106f
enamel microabrasion for, 78, 78f
high-opacity, 85, 88f

incidence of, 85

on incisors, 42f-44f, 48f-49f, 76
low-opacity, 85, 86f, 92f, 93, 94f-95f
resin infiltration for, 23f, 85, 86f-89f
rubber dam isolation and, 23

tooth bleaching for, 42f-44f, 76f

Tooth Surface Index of Fluorosis grading of, 69, 71f, 73
underlying, 106f





