
Long-term success in aesthetic dentistry is dependent

on an interrelationship of several variables often not

encountered in other dental disciplines. The patient’s sub-

jective interpretation of aesthetics, for example, can prove

to be a significant challenge during the delivery of

aesthetic treatment.1-3 The role of the laboratory techni-

cian must also be taken into consideration. Aesthetic fail-

ures may occur in the laboratory, regardless of the

technician’s ceramic skills, if his or her contribution is

not clearly defined.4,5 In addition, patients who require

comprehensive therapy represent a particular challenge,

as they introduce yet another set of variables (ie, adjunc-

tive procedures) that may require treatment through a

multidisciplinary team approach. This article describes a

rationale for aesthetic treatment planning based on the

preoperative establishment of definitive restorative objec-

tives, which often include multidisciplinary therapy. It also

demonstrates a protocol for incorporating this approach

throughout the various phases of clinical execution.

Preestablishing Aesthetic Objectives
Aesthetic success can be reliably predicted only through

the development of a systematic, multidisciplinary

treatment approach that includes the comprehensive verti-

cal integration of a previously defined restorative out-

come. This concept is not unlike the restorative-driven

approach to implant therapy, which includes the initial
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Figure 1. Case 1. Preoperative appearance of a female patient that
desires conservative aesthetic solutions to address the maxillary and
mandibular anterior segments.
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The conceptual basis of restorative-driven implant

dentistry is well established among clinicians. Its imple-

mentation includes the development of a prosthetic blue-

print that will serve as a guide throughout therapy. While

these concepts may be applied to prosthetic dentistry in

general, their benefits are most compelling in the treat-

ment of the aesthetic zone. This article demonstrates a

systematic multidimensional approach for the establish-

ment and incorporation of definitive aesthetic objectives

throughout the diagnostic, adjunctive, and restorative

treatment phases.
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development of a prosthetic blueprint.6,7 In aesthetic den-

tistry, the outcome-based rationale requires an initial visu-

alization of the desired end result, followed by a

progression from abstraction to concrete clinical objec-

tives. Therefore, the successful integration of aesthetics

and functionality does not emerge by chance, but as a

result of the deliberate development of clearly defined

anatomical parameters and their subsequent incorpora-

tion into the design of the prosthesis.8,9

The establishment of an aesthetic blueprint should

be considered an integral component of the diagnostic

phase. Once aesthetic objectives are defined, all adjunc-

tive treatment considerations must be subordinated to the

definitive restorative design, with the exception of mea-

sures used to control disease activity.

Techniques for Clinical Implementation
The use of computer-imaging technology has been sug-

gested as a diagnostic adjunct in aesthetic dentistry. While

it may offer a preliminary image of the anticipated results,

it often does not relate specific clinical parameters to the

practitioner. Although imaging technology can be a valu-

able practice-marketing tool and increase patient educa-

tion, caution must be exercised, as it may provide an

inaccurate representation of individual results and lead to

unrealistic expectations and concomitant aesthetic failure.2,3

The development of a diagnostic waxup is a more

viable alternative to defining restorative outcomes. This

method is advantageous because it provides clinically

relevant information that can be applied chairside. The

waxup must be performed on study models that are pre-

cisely articulated to a previously determined occlusal

vertical dimension and maxillomandibular relationship.

It is critical to establish these occlusal parameters, as

Figure 2. A proposed length increase of the maxillary
incisors was evaluated with direct composite resins. The
desired restorative outcome is thus preestablished and
used to recruit the patient’s approval.
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Figure 4. Case 2. Preoperative facial view.
Overall aesthetic evaluation revealed the pres-
ence of short teeth relative to facial dimensions,
excessive gingival display, lack of gingival har-
mony, and ceramic deficiencies.

Figure 5. Diagnostic waxup incorporates a pro-
posed increase in clinical crown length achieved
through the addition of tooth structure, as well
as gingival margin repositioning.

Figure 3. Postoperative view of porcelain lami-
nate veneers on teeth #7(12) through #10(22).
The results achieved demonstrate a successful
integration of aesthetics and functionality. 

Practical Periodontics & AESTHETIC DENTISTRY



they may constitute potentially limiting functional, morpho-

logic, and aesthetic determinants.10 The use of diagnostic

occlusal appliances, a face-bow transfer, and semi-

adjustable articulator is recommended whenever nec-

essary. By incorporating accurate occlusal records as

elements of the diagnostic phase, technical requirements

can be accommodated in the design of the restoration,

thus avoiding compromises during its fabrication.

An essential component of the outcome-based aes-

thetic rationale is the utilization of techniques that allow

for the intraoral evaluation of the proposed restorative

blueprint. Aesthetic treatment objectives can be clinically

refined and accurately represented to the patient with an

intraoral evaluation of the experimental prosthesis. More

importantly, this procedure allows for the clinical visual-

ization of the definitive restorative design in a concrete

format that provides the entire restorative team access

to all clinically relevant information and anatomical para-

meters. In its simplest application, direct composite resin

can be summarily placed on existing teeth for a prospec-

tive evaluation by the clinician and the patient. This

approach is optimal in situations where the addition of

tooth structure is being evaluated, such as an increase

in the clinical crown length, mesiodistal diameter, or the

facial height of contour (Figures 1 through 3).

Incorporating Aesthetic Objectives
Into Multidisciplinary Treatment
Patients who require multidisciplinary therapy demand a

more complex treatment planning approach. The desired

aesthetic outcome must be clearly preestablished and

subsequently positioned as a controlling factor through-

out the various phases of treatment. The diagnostic waxup

must be developed to reflect any contributory adjunctive

Figure 9. Following appropriate healing, the preparations
are revised prior to definitive impressions. Adequate
reduction must be verified with the aid of a silicon index
patterned after the provisional restoration. 

Figure 7. Facial view of tissue to be excised fol-
lowing electrosurgical incision. The restoration
will be optimized following soft tissue healing
until the predetermined aesthetic outcome has
been established.

Figure 8. Osseous surgery is guided by the
finalized provisional restoration to ensure
adequate biologic width. Sulcular incisions are
used and the papillae are preserved.

Figure 6. A provisional restoration developed
from the waxup serves as a surgical template to
guide electrosurgical contouring. Prior bone
sounding is obligatory to preclude osseous crest
exposure and injury.
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procedures that may be contemplated as elements of the

comprehensive treatment plan, in order to establish an

aesthetic restorative design in the wax stage that will

most closely resemble the desired definitive result.11 For

example, any projected adjunctive orthodontic therapy

must be executed on articulated study models prior to

the diagnostic waxup, so that the latter can be accu-

rately developed to the corrected tooth position follow-

ing orthodontic movement. This not only relates invaluable

diagnostic information regarding the feasibility of the

expected aesthetic result, but also provides the clinician

with precise orthodontic objectives.

Complex reconstructive cases that exhibit posterior

bite collapse, with loss of occlusal vertical dimension

and dual occlusal planes, significantly benefit from an

outcome-based treatment approach. This allows the fab-

rication of a provisional restoration, on the maxillary arch

in most instances, to an ideal occlusal plane that may

subsequently serve as a guide during the orthodontic cor-

rection of the opposing mandibular segments. When

dental implants are included in the treatment plan, the

ability to predict the ultimate tooth position will allow

accurate fixture placement prior to the orthodontic move-

ment. This becomes a most relevant consideration in

cases where the implants are to be utilized as orthodontic

anchorage units.

Similarly, planned periodontal procedures (eg, gin-

givectomy or gingivoplasty) must be performed on the

study models; the diagnostic waxup should be subse-

quently completed to the anticipated postsurgical gingi-

val margin levels (Figures 4 and 5). Whenever a revision

of the gingival margins is being considered, bone sound-

ing is critical to establish the level of the osseous crest

and ascertain the need for osseous surgery.12,13 Following

bone sounding, several scenarios are possible. In ideal

circumstances, sufficient tissue may be present coronal

to the osseous crest to allow for a gingivectomy or gin-

givoplasty procedure that will establish the desired gin-

gival margin position without violating the biologic width.

A second possibility is the presence of sufficient gingi-

val tissue to reposition the gingival margin without expos-

ing the osseous crest, but still impinging on the biologic

width. The latter situation permits the clinician to utilize

Figure 10. Postoperative facial view of the definitive pressed ceramic
restorations 6 months following insertion (Laboratory: Matt Roberts).

Figure 11. Case 3. Preoperative view of a 42-year-old female with
multiple composite and direct veneer restorations. Tooth #5(14) was
in the position of congenitally missing #6(13), and #8(11) is nonvital.

Figure 12. Diagnostic waxup attempts to improve maxillary incisor
proportions while evaluating tapered anatomic forms. This is the
initial phase in the development of the definitive aesthetic blueprint.
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the provisional restoration as a template to establish the

optimal gingival margin levels. Following adequate heal-

ing, the periodontist should then be instructed to per-

form osseous surgery utilizing sulcular incisions and a

repositioned flap approach in order to appropriately con-

tour the osseous crest and re-establish the biologic width

without altering the previously revised gingival margin

levels (Figures 6 through 10).14

Bone sounding may also reveal a situation where

repositioning the gingival margin to its anticipated post-

treatment level will result in exposure of the osseous crest.

This scenario precludes the application of any gingival

revision procedures prior to surgical bone recontouring, in

which case a surgical template derived from the diagnostic

waxup must be provided to the periodontist. This template

will serve as a guide during surgery so that following flap

reflection, a constant relationship between the anticipated

clinical crown and the osseous crest levels can be estab-

lished and maintained through the bone-contouring

process. The periodontist should also be instructed to

reposition the flaps — rather than apically position them

— and preserve sufficient tissue to allow for the antici-

pated revisions to the gingival margin levels once heal-

ing from the osseous surgery has been completed.15,16

Provisional Restorations
In an outcome-based restorative approach, it is essen-

tial that the sequence of therapy be altered to incorpo-

rate the provisional prosthesis as a fundamental aspect

of the diagnostic phase. The completed laboratory

waxup, which reflects all planned adjunctive procedures,

constitutes the basis for the fabrication of the provisional

restoration. Since the aesthetic outcome is preestablished

in the waxup and subsequently programmed into the

design of the provisional prosthesis, the latter is utilized

as a guide through adjunctive treatment procedures

( Figures 11 through 14). Following intraoral placement,

the provisional prosthesis is gradually modified as neces-

sary until all the objectives required in the definitive restora-

tion have been achieved. Once this is accomplished, the

functional and aesthetic outcome has been defined in

the finalized provisional prosthesis, and a blueprint is

created for the design of the definitive restoration.17,18

Figure 14. The provisional prosthesis is refined to fulfill the objectives
desired in the final restoration. A definitive prosthetic blueprint has
now been established with concrete clinical parameters.

Figure 13. Facial view of outcome-based initial tooth preparations.
The potential for soft tissue trauma has been minimized through
careful gingival management.

Figure 15. A silicone index patterned after the finalized provisional
prosthesis ensures that the previously established restorative outcome
is transferred through the various treatment phases.
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Figure 16. Final preparation guidelines must be in compli-
ance with the specific requirements of the type of restora-
tion selected. 

Additional measures must be used to ensure that the

definitive restoration replicates the anatomic details devel-

oped in the finalized provisional restoration. To this effect,

silicone indices of the provisional prosthesis are utilized

as preparation guides to verify adequate tooth reduction

that will provide sufficient space to accommodate the

prescribed restorative materials (Figures 15 through 17).19

Tooth- and site-specific requirements must be considered

in the determination of the location and type of finish line

to be utilized. Finally, a category of restoration congru-

ent with the previously established functional and aes-

thetic objectives must be selected.20-22

Enhanced Aesthetic Outcome Prediction
Aesthetically demanding circumstances can be managed

with a higher degree of predictability through the use of

a sophisticated full-shade waxup technique. This tech-

nique is most useful in situations where difficult shade

matching or complex individual characterizations are

required. In general, the information provided by 35-mm

photographs is limited by their lack of accuracy in color

reproduction. Similarly, color-mapping diagrams — while

beneficial — do not convey a precise dimension of

degree. Without a means of intraoral evaluation and

subsequent replication of the desired aesthetic outcome,

definitive restorations are subject to a number of variable

results, particularly when the contribution of the labora-

tory technician has not been clearly defined.23

Figure 17. Facial view of cord placement and finalized
tooth preparations prior to the definitive impression.

Figure 18. Definitive polyether impression of seven
abutments is predictably achieved through the use of
a double-cord technique.

Figure 19. Full-shade waxup technique allows the incorpo-
ration of minute characterization details in aesthetically
demanding circumstances.
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Figure 23. Postoperative facial view of the anterior maxilla
displays aesthetic restorations that exhibit a harmonious
and sophisticated appearance, as well as excellent soft
tissue integration.

The full-shade waxup technique, as previously

described, is implemented following the definitive impres-

sions (Figure 18). On a refractory model, a fully contoured

waxup is developed from all relevant clinical data and

will include a general shade, color-mapping schemes,

and individual variables (eg, the patient’s age and physio-

gnomic characteristics). A high degree of customized aes-

thetic effects can be reproduced in the wax (Figure 19).24

The fully contoured and shaded wax restorations

are developed upon wax copings that fit intimately over

the refractory dies. These wax copings possess sufficient

strength and retention to allow complete seating over the

actual tooth preparations. Highly specific aesthetic details

(eg, enamel craze lines, incisal halos, decalcification

areas, and surface textural patterns) may be incorpo-

rated in the wax. This technique allows the patient and

clinician the opportunity to prospectively evaluate the in

vivo appearance of the proposed restorations. More

importantly, once deemed satisfactory, the laboratory

technician can subsequently fabricate definitive restora-

tions with intricate characterizations that accurately repli-

cate the desired appearance (Figures 20 through 25).25,26

The application of this technique further increases

the clinician’s ability to predict an aesthetic result with a

higher degree of precision. By allowing intraoral evalu-

ation, the patient’s input and subsequent approval can

be effectively recruited. In addition, the laboratory tech-

nician’s role becomes clearly established by narrowly

defining the ceramic objectives.

Figure 20. Wax copings allow the fully shaded wax
restorations to be evaluated intraorally and modified
accordingly. Individual preferences can be defined and
recorded with a high degree of fidelity.

Figure 21. The full-shade waxup constitutes a superior
alternative for the transfer of information to the labora-
tory. The role of the laboratory technician can be narrowly
defined and efficiently communicated.

Figure 22. Complex color-mapping schemes can conse-
quently be evaluated intraorally and successfully repli-
cated by the laboratory technician.



Conclusion
Traditional concepts for treatment planning organize the

sequence of therapy to initially address existing disease

processes, followed by a corrective or restorative phase.

In an outcome-based prosthetically generated treatment

plan, the definitive restorative design will precede and

ultimately dictate all adjunctive treatment considerations

with the exception of procedures required to control active

disease. This approach requires that a treatment plan be

developed to support the previously defined prosthetic

outcome. The clinical challenge consists of ensuring that

the prosthetic blueprint is comprehensively integrated into

the treatment-planning process, and transferred sequen-

tially through the various therapeutic phases leading to

completion of the case.
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Figure 24. Left lateral view illustrates the natural appearance of the
definitive restorations, which feature subtle incisal effects and surface
texture details diagnosed intraorally with the shaded waxup.

Figure 25. Postoperative right lateral view demonstrates the success-
ful aesthetic replacement of the congenitally missing #6 by an
anatomically modified #5.
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1. The achievement of successful results in aesthetic dentistry
differs significantly from other dental disciplines due to
the influence of the following contributory factor:
a. Postoperative results from periodontal surgery.
b. The role of the patient’s subjective perception.
c. Orthodontic alignment of the teeth.
d. Adequate shade selection.

2. The following are important considerations in an outcome-
based treatment approach to cases requiring multidiscipli-
nary therapy EXCEPT for:
a. The desired aesthetic outcome must be positioned as a

controlling factor.
b. The diagnostic waxup must reflect any contributory

adjunctive procedures.
c. Projected orthodontic therapy must be executed on

articulated study models prior to the waxup.
d. This treatment approach cannot be utilized in patients

requiring endosseous implants.
3. The implementation of an outcome-based treatment

rationale in aesthetic dentistry requires the following
considerations EXCEPT for:
a. Initial visualization of the desired end result.
b. A progression from abstraction to the establishment of

concrete clinical objectives.
c. Completion of Phase I disease control procedures.
d. Vertical integration of a preestablished restorative

outcome throughout treatment.
4. In terms of sequence, the establishment of an aesthetic

blueprint should be incorporated at what point in therapy?
a. Early during the diagnostic phase.
b. Initiated following a re-evaluation visit.
c. Immediately prior to the clinical execution.
d. Simultaneously with the control of active disease.

5. The fundamental requirement of an outcome-based
treatment approach and use of a diagnostic waxup is:
a. The waxup must be developed on precisely articulated

study models.
b. Models should be mounted to previously determined

occlusal relationships.
c. Splints, face-bow transfer, and semiadjustable articulators

must be used when necessary.
d. All of the above.

6. Techniques that allow intraoral testing are essential to the
application of an outcome-based aesthetic rationale because:
a. Treatment objectives can be clinically refined and

accurately represented to the patient.
b. Information can be garnered regarding laboratory

expenses.
c. Multidisciplinary therapy can be coordinated more efficiently.
d. None of the above.

7. The most important factor in ensuring successful aesthetic
treatment outcomes is:
a. Clearly defined objectives for the laboratory technician.
b. Seamless integration of multidisciplinary therapy.
c. Favorable aesthetic perception by the patient.
d. All of the above.

8. Prior to considering the revision of the gingival margin
levels, bone sounding is critical to:
a. Establish the level of the osseous crest and ascertain the

need for osseous surgery.
b. Evaluate the degree of gingival inflammation.
c. Ascertain the location of the junctional epithelium.
d. Determine how to adjust the laser or electrosurgical unit.

9. The periodontist is instructed to reposition the flaps
following osseous surgery because:
a. It is a simpler procedure that allows faster healing.
b. Sufficient tissue is preserved to allow anticipated gingival

margin revisions following healing.
c. There is a long-term relapse in probing depths when flaps

are apically positioned anyway.
d. A more favorable site-specific microbiota is achieved with

repositioned flaps.

10. The full-shade waxup technique offers the following
advantages EXCEPT for:
a. Shaded wax copings allow prospective intraoral evaluation.
b. Intricate effects can be evaluated in vivo and accurately

reproduced in porcelain.
c. Eliminates the need for 35-mm photographs.
d. It is a superior laboratory communication tool and clearly

defines ceramic objectives.
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