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Michael R. Sesemann,

Aesthetic treatment planning for dentistry often involves nontraditional methods of
extracting information from clinical data. Being able to visualize the final treatment
solution accurately in the initial diagnostic stages of treatment planning benefits
both the clinician and patient. For the dentist it helps define the final treatment plan,
allows for identification of unique nuances of the particular case, and contributes
to the ease of fabrication of three-dimensional treatment aids. It is also important
for the dentist fo verify that the patient’s expectations of treatment are consistent
with clinical reality. This article will describe the diagnostic tracing analysis, a tool
that can help the visualization process.

This article describes a novel approach fo preoperative treatment planning to
ensure restorative success. Upon reading this article, the reader:

* Will be able fo construct a diagnostic tracing from a projected image.

* Should be able to apply smile design mathematical calculations to help
visualize the best potential outcome for a smile design case.

* Will recognize how the diagnostic tracing analysis can help in treatment
planning, patient education, and fabrication of the diagnosfic waxup.
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Practical Procedures & AESTHETIC DENTISTRY

As the diagnostic orocess far comprehensive treal-
ment planning unfolds, there comes a fime wnen
visualization of the finished cecse s not only benefi
cial, but also necessary fo igenfy what 's reeced o
acnieve frectmant objectives. During the examination,
a great deal of informalion is gathered, including radi-
ographs and clinicol dofa that allow a ermulefion of
freatment olanning for functional derfisiry. If the patient
wishes fo adoress aesthefic issues, a variety of ron-

traditional tools can be used to develop a sm‘[sfcdor\f’

ireaiment plen thal addresses the oatient’s aesthetic
desires. Photo-grapnic images, whether digtel er ana Figure 2. Clinical assistant tracing image magnified exactly 10:<.
log, are extremely nelpful in guiding the process.

In o longscaps replete with nigh technclogy, i

becomes Very easy o gcrher an array of nign-cost tools
fo gain ar 'dea of the patient's cestheric cojsclives.
Digital imagery allows the potieni's ohorogrophic image
to ba moditied in numerous ways fo c|ar51*§,' what the
palient is expecling lo see wnen the cass is finished.
Praolems can arise, however, when the oroposed
prefrectiment ‘mage simulation cannol be realized in
the fincl cutcome. Cften the problem has its origin in

the digital creative licanse being sxtendec too far

and oftering only o wo-d'mensional rendition of a

three-dimensional treatmant sclution. The cifference

can create an unhappy patiant and a damogad \ . .
PRy | °9 Figure 3. lllustration demonstrates the completed maxillary

inician reletionship, arch tracing performed by the staff.

patient/c

Intraoral mock-uns with compaosita resin can be vary
hepful in allowing the oolien lo visualize some of
tha changas that can oe achieveo. While areas of
clinical dfficuty can be identitied and communicatec
sa that expectafions are more closely Inked 1o reglity,

ihere is graat difficulty in craating a pracise profotype
g g 4

o Ine possible fincl result inracrally. In cases with pro-
trusive situctions or severa crowding, this method can ke
impossib e 1o utllize.

Tne velidty of sccurate communicalion with The

parient to verity the patient's expectations and to

compare them lo ne realilies of clirical possiblities

Figure 1. Preoperative retracted view of patient used to fabricate ini- have veen documerted in the literature, The teachings

tial tracing for the diagnostic tracing analysis (DTA). of Dawson have long espoused the benefits of
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This arficle irfroduces the diagnosfic tracing cnaly-

s's (D1A) as o method of providing importart freaiment

nformalion, When comoleled, the DTA can pe o very

neloful aid in definitive freatment olanning, laboratory

communicatior, and catient ecucation.

The Tracing
i ; For consistency in photograol’ic composition, this author

hos long uiilized the photograpnic series sat forth by the

American Academy of Cosmetic Dentisy Guide

to Accreditation Photography.® For the ourpose of

!:ig.ure 4. Once the image is traced, the width-to-height ratios of the fabricating the infiial fracing, a 1:2 magnificalion view
incisors are determined as percentages.

is captured directly in front of the patient with cheek
refracters [Figure 1), Tne phetograph is faken to evalu-
afe the horizontal and verfical planes of reference. The
patient maintains a slightly apen mouth so the
photogroph con capture the incisol edges of the
teeth in defail. The objecfive is fo project an image
of the denfition onio a plain piece of easel caper,
For the purpose of this arficle, o projected slide
image will be utlized. If the shot was token as a
digital imoge, a slide woulo have o be fabricated
from the digita imoge or o liquid crystal gisolay (LCD)
projector utilized.

Thz image is projecled onfo the easel paper

by a magnification foctor of ten (eg, if the maxillary right

Figure 5. Visual determinations can be made regarding the harmony
of the patient's face and smile presentation. central incisor is 10 mm in length, the projectec image

going denfistry 'n a minimum of thiee phases: first in
wax, second in acrylic as provisional reslorations,
ond losily in the desirec, parmanent dental restorative
material.” The diognostic waxup can be used os a
three-dimensional visual cid for the patient ond
clinician, as well as serving os the profotype for the
acrylic orovisiora resloratiors.* Having a diagnostic

waxup completed for freatment planning and consul-

fafion can be fime consuming and/or costly depend-
‘ng on whether the denfist performs the waxup or has

t crealed by the laboratory technician. Unless the

patient reguests the diagnostic woxup “or visualizotion,

hoving the diagnostic waxup completed after the parient Figure 6. Preoperative maxillary view of the patient’s smile. Note the

has agreed upon treatment would oe preferred. lack of harmony among the hard and soft issues.
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will make this incisor exactly 10 cm when measuied on
the paper| (Figure 2). Once the ass'stant nas calibraied

the image size, o complete acing of the outlines of

euch loclh ¢l the maxilary arch in the smils is accom-
plished (Figure 3]. After completing the tracing, the
assistant then measures the fo!|cw'mg distances:
1) The lenglh and width of each anterior tootn.
?) The distance from tae midline to the disal of the
cuspid, bilaterally.
3) The widihfoheignt rafios of the incisars, as a

ercentage (Figure 4]

The Analysis

From this racing, the dentist can study ifs oresentation
fo delermine various visual data. Smils assign princi-
&

fration of how the parient’s smile can be impoved.*

es may be emo|oyr—.n to construct a corrected illus

While sludying the 1:10 mognficetion frontal view,
visual aeterminarions can be made regarding the
harmony of the patient’s face and smile prasentation
[Figure 5. Questions o be asked include:

1} Is the denfal smie micline correc: in placement

2) ls the distance from the midline to the distal visual

extent of the cusoids bilaterally syrmelrical2

3) Do teeth pesitions allow restorative changes

it warrantec or is prarestorative orthodontic
freatment recessory@

Following facial analysis, smile design principles
can be taker into consideration by studying ‘he
1:2 magnification fronial view of Ihe polient’s
smile (Figure &) Presentation character stics to be
appraised include:

1] Ars incisal edges in harmony wilh the smie line?

2] Are there any fociol dissymmetries that need to

be considered (eg, muscle hypercontracton)?

3) In assessing the relafionsh'p of the periodontium

to the lips, are thers any visual d'sharmonies leg,
excessive gingival display|e

The dental smie design elemerts can then be
accomplished by viewing an unimpeded image of the

oafents anterior feeth (Figure 1]. Rememoer, this is the
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Figure 7. lllusiration represents the projected aesthefic correction of
the restored smile.

Figure 8. With the DTA as reference, the diagnostic waxup was
fabricated by the clinician.

Figure 9. Diagnestic waxup of the anticipated restorative result. Note
the improved gingival architecture and aesthetics.
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image from whicn the tracing is fobricated. Quesfions
io be answered include addressing issues of central dom-

inance and proporfionaiity:
1] Is the widthtoheight ratio of the central incisors
75% to 78%, and if not, what needs fo be

changed fo acnieve thot idecl2?

=)

Do the laieral incisars allow their height fo be
1 mm fo 2 mm less than Ine central incisors, and
is the gingival architecture appropriate for a

lower gingival crest height than the central

incisors and the canine?

Figure 10. Postoperative appearance of the definitive restoration fol- 3
lowing concise diagnestic analysis.

Are the canines poai\iored to accommodale
oroper cesthetic idecls and/or can they oe
made o be ideal?

4

ls the cervicalincisal tooth height bilaterally

Syrwnellino'\ ir.l!‘oora“y?

n

Are the maxillary teeth proporiionaiely balanced
fo ane another and can ceniral incisor domi-
nance be establishede®”

When defermining proporfionate balance, one may
use the Goldenr Proporfions Rule (GPR] as an estimate. ™’
Strict adherence fo the mathematics of the GPR nai only
limits creativity, however, but also leads to failure in cor-
sidering individual and culturel differences. Therefore

the GPR should be used as an approximatior, not a

Figure 11. Postoperative refracted view reflects the aesthetic e
enhancement achieved using the DTA process. In dentistry, the number that is uilized is 1.618 ond
s applied as @ numeric relationship to the maxillary cen-
il incisar (1.618), the lateral inciser (1.0), and the
canine [.618] as viewed from a frontal parspective. It
would follow that, when these relationships are presented
as ratios, if three values are known, the fourth unknown
faclor could be calculated.
%) Width of Central/1.618 = ] Widh of lateral /1.0
y) Width of Lateral/ 1.0 = (2] Width of Canine/ 618
Therefore, one can calculate that if the width of the
central incisor is known, he or she may find the width
of the laleral neisor by dividing the widih of the central

by 1.618. And it follows that, if one knows the width

of the laleral ncisor, he or she can find the width of the

Figure 12. The patient was satisfied with the postoperative results canine by mulliplying by .618. These values of width

following DTA analysis and subsequent restoration. elate o the fronfal view only.
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To gain con eslimote for fracing possible new
clinical crown sizes, one need only find the potenticl
dimensions of the cenral incisor [C) cnd see how he
calculated wicths for the lateral incisor (L) and canne
(C) fit into the patient’s arch dimensions. For this patient,
a central incisor width of 8.5 mm vields a midline to dis-
ta of canine distance that is far too short of 16.6 mm
[(Cl=8.5, I=5.05, C=3.13). When o value of 2.0 mm
is used lor the cenlral incisor widlh, the comoined widths
of the cert-al, lateral, and canine are very closs o he
patients mialinedistal of canine presentation at 17.7 mm
(CI=9.0, U=5.4, C=3.3). For the sake of this palient’s
inaividual neads [width-oheight %), it was cetermined fo
Siighﬂy decrease the cenfral incisor wiatn. Due fo the over
contours of the patient’s presenting canine vereers, a
decrease in confour was advan‘ageous for ine aesthe-
ics of the pofen’s smile as well, 'n efect recucing he
canine’s hyperconfours and establishing o more evenly
developed cuccal corridor, It was found that a centrel
width of 8.7 mm would work well for the central if the
incisor height could be 10.9 mm, making a perect widih-
toheight ratio of 78%. The values for the lateral incisor
and caning were calculated ane traced in as tha patient’s
individual arch size and tocth position allowed. This pro-
vided the dentist with a porenial two-dimensional blue-

print for the new smile [Figurss 7 through 12].

Conclusion
The completed DTA can be utilized 'n many ways. It can
helo astermine what freatment is necessary aesthetically
to corstruc a treatment plan that can be further gefined
in terms of smile ennancement. This echnigue was deve -
oped to enharce aefinitive visualization of the contem-
clated freatment. Tnis author util'zed this technique
‘o ssarch for cases inat could be completed 1o the
'deal, thereby idenlilying o potential case 1o use for
Accreditation with the American Acaaemy of Casmetic
Dentistry. 't worked well for this crocess bacause cases
that were nol appropriate could also be idenlifisd be'ors
‘he investment of consideraole fime and expense.

The knowledge that the denlist can obiain from

visualizing the case helps ideniify potential problem areas
g
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and sfimulates therough communication with the dental
laboratory in the ciagnostic phasz. As a “blueprint,”
the DTA can e used by the dent'st and/or loboratory
lechnician as a guide for defermining porential clinical
crown sizes while fobricoting the diagnostic woxup. After
locating a defining lendmars such as the confemplated
midline, the waxup car proceed simely by “waxing by
the numbes.”

As a patient education fool, the DTA can be utilized
to help patients identify disharmonies in their smile before
viewing their cwn images. | can nelo them understand
why they are unhappy with their smile and how it can
be changad tc fulfill thair treatment objectives. With 1nis
undsrstanding comes a greater acceplance of needed
freatment when corsidering a trectment plan solution.

A side-by-side comparison of the DTA, the diag-
nostic waxup, and ‘he patient's completed dentistry
demonsirale a strong level of consistency threughout the
procedure, Because of this confinuily, the dentist and
patient can be virtually ossured that the final freaiment is

consistent with the precperative vision,
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