IANTERIOR ESTHETIC T he esthetic revolurion in denrisry has never been more apparent than i
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pemerons articles on variows tpics within the

is right now. Today, in many sicuations, the “honded” parrial coverage
restoration has replaced the madicional full coverage cemented restoraticn of
yesterday. In an age where less reduction is more beneficial to a pacient, the
realm of conservative dental rrearment modalities has markedly incressed over
years past. To further “complicate” matters is the considerable role that esthet-
ics now plays in the vast magoricy of restoratve procedures. In parcicular, with
:'Irlll:ril.lr Itl.Jlr'.':-.I T-:-i‘:-.:rr-ili:n'l:-. r}'H.'T(' AT TILITNCT IS ll”'('l..,"rijll'lii_' TestOrdre '1"\1\,':‘{'

tems currently in use which enable denrists ro dramarically enhance and

The wll-ceramic restorative system selected for each particular case

i critical ... to optimize success and minimize esthetic failure.

improve the esthetics desired by the more “cosmetically conscious” patient of
todav. Interrwined in this murual esthetic goal berween docror and parient is
the ability of the ceramist to create restoranve improvemenes thar will bring
about positive changes ina person's life reflected through the beaaty of the
dental artistry they ereare. The all-ceramic restoranive system selecred for each
particular case is cricical; in mcst instances, numerous facrors need oo be con-

sidered before selecting o material which will meet all the cnteria necessary to

oprimize success and minimize estheric failure. Some of these factors include:

Figure 1: Initial smile showing esthetically defective porcelain

veneer om the macallury right central incisor,




¢ Color of surroumding denciction
that will reflect oneo and through
the toothfteeth being restored;

* External (surface) and internal
color of the tooth/teeth being
restored;

® The physical strenath of the
restorative material;

* Dhnamics of function against the
final restoration;

® The shade and oprical properties
of the luting cement heing used
for the final restoration’;

* The hiocomparibility of the
restorarive material;

* The periodonral health of the
toath/teeth being restored,

* The gingival architecrure of the
adjacent teeth; in particular as it
relares to smile desipn and analysis.

With anrerior esthetics, the restora-
tive options include full coverage
crowns and veneers. In many instances,
{J‘IE mre C(jl“'lﬂ'l'\r.il'l"r'{' VETICET I_Tprl_l'}n
can be used in a variery of applications
to achieve highly desirable esthetic
results. Wich veneer technology rapid-
ly improving, knowledge of the many
ways veneers can be utilized to change
the dimensioms of & rooth is cssencial if
clinical success is to be oprimized and
failure is to be minimized.

This article lluscrates the use of one
all-ceramic restorutive system, 1PS
Empress® {(lvoclar Williams, Amherst,
NY), in the veneer application for
anrerior estheric enhancement of two

Paticnts.

MATERIAL
CHARACTERISTICS

The IFS Empress porcelain system has
been in clinical service for over ten
vears and was selected for these two

cases because of its ourstanding esther-

1cs, high rensile screngrh, fracrure resis-
tance, and excellent marginal adapra-
tion, when compared to most other all-
ceramic systems- "' IPS Empress offers
ceramic ingot material for every hue of
the shade guide (Chromascop™,
Ivoctar™Williams, Amherss, NY) used
with either the layvering ur staining
technique’ The mechanical properties
and strength of PSS Empress are
improved by leocite crvstal reinforce-
ment which help te prevent or reduce
the propagation of microcracks
throughout the glass matrix, in addirion
tor providing @ flexural strength of the
pressed ceramic of abour 123 MDA
This svstem utilizes the “lost wax™ prin-
ciple in combinatiom with ceramic
ingots thar are preheared and pressed
into the investment marerial wnder
vacuum 4t & temperature of 1100°C and
a pressure of 3.0 bar” During a program-
mable holding period, the ceramic
accurately reproduces the fine details of
the investment cavity, even thin mar-
gins. This “pressing” process produces

an optimal fit with a marginal adap
tion of approximately 20 micror
Along with wear resistunce of t
ceramic material similar ro that of n
ural enamel, irs kindness to opposi
reoth structure and natural life-li
estherics makes IPS Emipress an id
material for all-porcelain restorations

An added advanrtage to the |
Empress system is the use of shaded d
upon which the restorarions are boi
up. There are nine different shaded
materigls  (“Stumpf”  shade  guic
Ivoclar Willimms, Amherst, WY whi
the clinician can choose from hased
the actual shade of the prepared oo
These selecied shades, or “stump” ©
ors, enable the ceramisr ro fabricare i
restoration with an awareness of t
actual color und shade of the woc
prepararion. The esthetic conside
tions of the restaration can then
accounted for and modified accordir
ly by knowing how the underlyi

teoth structure color will  refle

through the all-ceramic restorartion.

Figure 2: Final TPS Empress Veneer preparation showing facial
“maskingblock-out” of discoloved coramal tonth stricture with composite
and recontoured facial gingiva.
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RESTORATION
FABRICATION
DESIGNS
With the IPS Empress system, two

restoration/fabricacion designs are uri-

o

lized. The first involves the "Staining
Technigue” whereby the final restora-
tion is waxed up to completion, invest-
ed, burned-our, and then pressed with
one shaded ceramic ingot. Upon
divesting, the pressed restoration is fie-
ted ta the master die and the occlusion
acdjusted. The restoration is then
“srained” to achieve the final shading.

The second design urilizes the
“Lavering Technique.” With this tech-
nique, the restoration is again waxed o
completion, invesred, bumed-out, then
pressed with a shaded ceramic ingot
that matches the natural dencin color
of the rooth preparation. Upon: divest-
ing and firting o the master die, the
restoration is “cut-back”™ o replicate
the internal dentin anatomy of the
desired final restoration. This dentin
substructure constitures the “core” of

the restoration. Enamel and incisal

porcelaing are then buile up around rhis
dentin “core” to-creare the final restora-
ticn. Final staining creates the finishing
touches to this restoration desipn.

The “Layering Technique” is the
much preterred restoration  Jesien,
especially when anterior and posterior
full-coverage and veneer restorations
are used. The vse of the "cut-back™ step
to the initial pressed restoration, com-
bined with the sddition of the numer-
vus shaded enamel and incisal porce-
lains, pives rhis “layered” restoration
improved lighr transmission quelitics
wirth a greater resemblance to the char-

acteristics of narural ceeth.

PRESENTATIONS

A 44 vear-old female presented with an
existing porcelain veneer on her max-
illary might central incisor which she

said had recently been placed. She was

niot very happy with the appearance of

the veneer and was cspecially dis-

Figure 3: Final IPS Empress Veneer on maxallary right central incisor,
Note outstanding characterized esthetics, tdeal form and shape, and
excellent peviodomtal health.

pleased with the visible fracoure of the
veneer s soom alter 1t had been placed
(Figure 1}, She telt the rooth was "ugly
and stuck out too much” compared to
her adjacent central incisor Upon fue-
ther clinical, pericdontal, and radi-
ographic examinarion, the following
tindings were nated:

AL Mo pulp chamber and canal was
present, and the patient did no
recall any past history of traums
to this tooth.

B. Excessively bulky marginal gingi-
va was present solely around the

maxillary right cenrral incisor

[

Mumerous internal and exrernal
calors were present on all maxil-
lary amterior teeth, in parcicular
the right central meisor. This was
probably ateributed to che lack of
pulpal tissue, and thus, internal
color changes which followed
with the eventual atrophy of the

rulpal tissue.

The “Layering Technique”
i+ the much preferred

restorvatiom desiym

Based on all the clinical findings
and after discussion with the patient,
the decision was made to replace the
existing veneer with an IPS Empress
Veneer ucilizing the “luyering tech-
nique.” An IP5S Empress veneer wus
preferred on the maxillary right cenrral
incisor because of its more anterior
pasition, high gingival margin, and the
desire to have maximum light trans-
mission through the marerial illumi-
nating the tooth, giving a more natur-
al eolor to the surrounding gingival tis-
sue. Translucency allows rhis type of
veneer to mimic natural cooth struc-
ture becanse the light passes through

the ceramic material and is reflected



off the underlying tooth structurg and

compaosite luting material.”

PREPARATION
GUIDELINES

With IPS Empress restorations, a cru-
cial element is the design of the prepa-
ration. Veneers should be uniformly
reduced ar least .6 mm at the cervical
one-third, with .8 mm o 1.0 mm at the
meisal.” Adequare thickness is neces-
sary not only for proper pressing, but
alsor for adequate strength® The inter-
proximal preparation  should be
extende] from the gingival margin into
the prowimal space and follow the con-
tour of the gingival papilla and the
adjacent tooth, extending incisally,
thetehby creating an  “elbow-like”
extension. This is especially imporant
when the veneer is used o significant-
Iy alter the shade of the toorh. This
extension will concesl the proximal
margin from view'! Coverage of the
incisal edge is required in most cases in

order to achieve a natral-appearing

translucent edge that offers improved

longevity and strength. Preparation of
the teeth without ceramic overlapping
of the incisal edge ¢an be achieved
only in those maxillary restorations
without parafunction, withour rthe
need for tooth lengthening, or with a
thick incisal edge.* If the tooth is to be
lengthened, the preparation should

provide approximately 1.3 mm of

Preparation of the teeth
without ceramic tverlaphing of the
incisal edge can be achieved only
in those maxillery restorations
without parafunction, withoust the
need for tooth lengthening, or with
a thick incisal edge.

porcelain between the incisal edme of
the prepararion and the final mcisal
edge of the veneer. The lingual margin
should join the proximal margins cre-
aring a 360 degree continuous chamfer
margin. The lingual margin should be
placed approximacely 1 mm o 1.3 mm

gingivally of the incisal edge of the

Figure 4: Final smile showing balance, symmetry, and esthetic harmomy
with the adjacent dentition!

preparation. Sharp internal line angles,
edges, and undercuts should be avoided
with all rypes of porcelain restorations,
A shoulder preparation with a butt
juint margin or a deep chamfer margin
are essential and should whenever pos-
sible be placed supragingivally and fol-
low the contours of the gingival mur-
pin. As o final step, a fine metal finish-
ing strip is gently passed chrough the
proximal surfaces to lighten the proxi-
mal contacts. This aids the cermmnist in
separating the dies and facilitates

Veneer cementation.'

PREPARATION
PROCEDURE

Alter anesthesia was obtained via infil-
tration, the existing porcelain veneer
was removed with a dismond bur and
the tooth was prepared according 1o the
preparation guidelines previowsly dis-
cussed. e to the excessive amount of
gingival margin cissue, elecrrosurgical
recontouring was performed o even
cut the gingival anatomy and archicec-
ture o the adjacent incisors. The tooth
was provisionally remporized wsing a
flowable compasite as a “coping” upon
which a microfill composite was
applied and sculpred to match che
shape of the contralateral incisor. The
rissue was allowed ro heal for two weeks
and post-operative instructions were
provided o the patient.

Afrer the tissue was well healed, the
toorh was further prepared by remov-
inz an additional 2 mo of facial seruc-
ture with a diamond bur. This proce-
dure was necessary due to the severe
discoloration of the existing tooth
scructure and the negative shading
cffects it would have under the new
restoration. Since there was no pulpal
tissue to be concerned with, chis addi-

tional reduction was easily obtained



withour clinician or patient concern,
Subsequently, a light shade of o hybrid
composite resin (A<l Prodigy, Kerr,
Orange, CA) was placed using proper
adhesion technigues into the specially
prepared area o mask the zone of
severe staining.” The preparation was
then completed and final impressions

were taken. (Figure 2}

This process remouves any surface
contamination and acidifies
the porcelain surface, which

increases the efficacy of a silane
coupling agent. The acid was
thoroughly rinsed off and the

restoration was air-dried.

The tooth was re-temporized in e

same manner except a thin laver of

petralewn jelly was first applied over the
tacial preparation area to prevent the
Hlowable “coping” composite from bond-
ing 1o the “masked-our” area. This would
tacilitate the removal of the temporary ar
the final cementarion appointment. The
remporary was held in place interproxi-
mally sand the patient was instructed o
floss only with a floss threader under the
contacts and to avoid biting into any-
thing on that tooth.

The impressions along with pre-oper-
ative photographs, slides, and study
medels were sent to the labomarory tech-
nician: A highly-detailed laboratory
prescription outlining the desired porce-
lain shades to be used was also enclosed.
Dentin lobe characterization, surface
texture, incisal edee patbern, and the
desired shape contours were also dia-
crammed and noted. The patient was
also instructed to see the lab technician
privr w0 the completion of the restora-
tion for a final “derailing and perfecting”

of the restoration. The author feels that

this step 15 critically imporrant when an
anterior esthetic restoration is pre-

seribed, especially insingle-unit cases.

VENEER
PLACEMENT

The IPS Empress veneer was returned
trom the lab etched intemnally with
hydrofluoric acid. The emporary was
removed and the veneer was tried in
with the WVariolink rry-in  postes
(IvoclarWilliams, Amherse, NY) for
the patient's approval and s view the
estherics prior o final cemenrarion. The
white shade of the try-in paste was
selecred as the best overall color. The
22pm film thickness of Variolink makes
it ideal for ensuring the accurarte place-
ment and marging]l adapracion of the
restoration.” Upon verification of mar-
ginal inregricy and approval Trom the
patient, the restoration was ready for
final cementation. After trv-in, the
internal surface of the veneer was
cleaned and etched for 60 secands with
a 35% phosphoric acid (Ultra-eech,
Ultradent Products, South Jordan, UT).
-rhi.-i PrCss TEIRIVES 311y :‘-l]!".HR:L': AmtaE-
minarion and acidifies the porcelain sur-
tace, which increases the efficacy of a
stlane coupling sgent” The acid was
thoroughly rinsed off and the restoration
was air-dried. A silane coupling agent
iMonobond-S, Tvoclar, Amherse, NY)
was then applied to the intemal surface
of the restoration, left undisturbed for G0
seconds, then ar-drnied. Silane coupling
agents have been shown to increase the
bond strength between the poreelain
and the resin cement and to decrease
microleakage ** An unfilled resin
{Heliobond, lvoclar, Amberse, NY) was
then spplicd w the imemal surface of
the restoration and thinned wirth aie

accordingly. The restoration was placed

in a light-prorective container 1o pre-
vent the premature setting of the
unfilled resin prior wo final cemeneation.
A rubber dam and retraction cond were
placed ro obrain complete moisture con-
trol, The tooch prepararion was cleaned
with an antibacterial serab containing
chilorhexidine {Conecepsis, Uliradent
Products, South Jordan, UT), sinsed,
then dnied. The 35% phosphoric acid
etchant, noted previously, was then
applied to the entire preparation for 13
seconds, rinsed, then lightly air-dried, so
as ot to dessicate the rooch, Tubulicid
Fed (Global Dental Products, North
Bellmore, NY) was placed on the prepa-
tatien for its antbacterial, cleansing,
and rewetting properties and the prepa-
raticn was lightly aie-dried. Monobond-
S was then applied to the area “masked-
out” with the hybrid composite resin
anel allowed to air dry for 60 seconds.
The preparation was then primed
(Optibond FL, Kerr, Orange, CA) utiliz-
ing several applications. The tooth was
lightly airdred, with the subsequent

application of Optibond Dual-Cure

The initial preparation phase
cemsisted of removing all
overlapping aspects of the
Jewr incisors, both from the jactal
arud lingual aspects.

adhesive (Kerr, Orange, CTA). The
veneer was filled with the corresponding
white shade of Variohnk luting cement
(Dvoclir Williams, Ammherst, NY) and
seated completely. Excess cement was
removed fist with a rubber tip instu-
ment followed by a brush tip, then spot-
cured into position for three seconds
each from both the mid-lacial and mid-
linguial surtaces with a 2 mim Argon laser

lisht tip. Addirional excess cement was



Figure 6: Close-up of her smile illustrating the esthetic problems with the
maxillary lateral and central incisors.

Figure 7: An incredible esthetic result with an gward-winning smile!

then removed and floss was passed
through the contacts. A de-oxygenating
agent (Delx, Ultradent Products,
South Jordan, UT) was applied o all
margins and final curing was completed
trom both the facial and lingual aspects
with an 8 mm Argon laser light tip for
20 seconds each,

he occlusion, laterotmasive, amd
prorrusive movemenrs were checked
and adjusted afrer the rubber dam was
removed. Final finishing in the twadi-
tiomal manner was completed using
fine carhide and diamond finishing
burs, finishing strips, and polishing
cups and points. The final restoration
seen in Figures 3 and 4 demonsrrates
estheric harmony, excellent periodon-

tal response, as well as uniform balance

and symmetry. The marginal integriry
of the restoration is indistinguishable
from the surrounding dentition. The
parient was extremely pleased with the

[iral resulr.

A 33 vear-old female (Figure 3) present-
ed desiring an improved smile (Figure
6). She was not happy with the rotations
af her maxillary righr lareral and central
incisors and the “depressed in™ appear-
ance of her maxillary left cencral and lar-
eral incisors. She husd expressed o desire
to have her teeth restored quickly and
without orthodontics because she was
attending a family function in approxi-
mately four weeks from the time she
came in, Clinical, periodontal, and radi-

ceraphic examinations were performed

ancd alver discossion with the patient, the
decision was made o place IPS Empress
Veneers on the maxillary lareral and
central incisors. It was muoaally agreed
upon that the shape and position of the
cuspids did nor warrant veneer rrear-
ment. One area of parricular concern
was the extensive amount of opacity
that existed in all her reeth, in particular
her maxillary and mandibular cuspids

and posterior teeth, Derailed commumi-



cation with the laboratory o incomi-
rate these opacines within the selecred
shades would be vital in order to insure

clinical and estheric success.

e consisted

The initial preparation phas
of removing all overlapping aspects aof
the four incizors, both from the facisl
and lingual aspeces, This would re-esmab-

lish more even facial and lingual planes

upaon which o prepane the teeth @

“ideal” wveneer preparation specif
rions.” The teeth were then prepared

according 10 the veneer puidelines previ-

Iy discussed. Final and opposing arch
impressions were taken along with a bite
rrgi-CI ratiom. The tecth were tc::r'.p-.'-r'.:eﬂ
in an idenrical manner as in Case One,
and the case was sent to the lab with all
the necessary informartion as described

in the previous case.

T
Iy

The veneers were rried in o ver

esthetics and marginal integricy in an
identical manner as descrbed in Case

One. The pre-placement protocel for

the veneers was also idenrical as in Case
e and was complered sfter the tov-in
stage. The only difference in the pre-
placement protocol for the teeth prepa-
rations was that Monchond-S was not
necessary, singe no “masked-out” resin
was used on the preparations; Optikond

FL {Kerr, Orange, CA) 1]

ir-cured

adhesive was used instead of che
Opribond Deal Cuore Adhesive: The
Optibond FL adhesive is solely light-
cured and allows for more operator sear-
ing time when placing multiple restora-
rions versus the dual-coring adhesive

which may preliminarily ser before all
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PR restorabions  are

s,

Creare  matry VOds .I'l-.E i|1|['r::]1ur

ractions. The

seating of the final re:
white shade of Variolink was chosen as
the final shade. Upon completion of
the pre-placement protocol for borh the
vencers and the teeth preparations,

with the exception of the applicarion of

the Opribond FL adhesive, the vencers

were readv for final ceme

LI,
Weneer placement would begin with
thie central incisors. Afeer all four teeth
were primed, following & pre-place-
ment protocal identical o Case One,
Optibond FL adhesive was placed on
the central incisor preparations in a
thin laver. The cement was placed in
both veneers and the owo central
INCcisor veneers WETE "'i'\,i-l..,"'ll ['I'\;"'Il,'__n_‘"l'
Excess cement was first removed using
a rubber rip instrument then followed
with a small brush tip. Both veneers
were held rogether and spot-cured into
pesition for three seconds each from
both the mid-facial and mid-lingual
surfaces with w 2 mm Arcon laser lighe

i i| 1. Ads

riohal excess cement was then

removed. L:'P?i':"-. nd FL Sive Tesin

was applied to the lateral incisor prepa-
rations and the lateral imcisor veneers
were placed one at a time in an identi-
cal manner as previously described.
Floss was passed through the conraces
prior to final polymerization to remove
|I.IIr.E'|':'1 ExCEss: Cemnent :lfll.] [0 prevent
the bonding of che restorations rogerh-
er. A de-oxyeenating agent ([DeQn,
IMeradent Preduces, South Jordan,
LIT) was applied 10 all veneer margins
and final curing was complered from
hoth the facial and lingual aspects for
20 seconds each with un & mm Arpon
laser fighr rip.

All funcrional movements were
checked and adjusted after the mubber
dam was removed and final finishing
was complered wsing fine carbide and
divmond  finishing  burs,  finishing
srrips, and polishing cups and points.
The final restorarions demonsirared
outstanding characterized estherics,
ideal contours, form. and shape, and
excellent pericdontal health. The drs-
matic improvement in her smile s
noted in Figure 7 and the marsinal

el I"'l."'."-lll.l m of the restorations are mvis-

Figure 8: A very happry patient awith her new smile!

1994



ible from the sctual tooth stucture,
The parient was thrilled with the final

result! (Figure 8)

CONCLUSION

The beaury and versatility of the [PS
Empress system is well known among
esthetic denrists and ceramnists. To
achieve the desired and predicrable
esthetic results requires a thorough
treatment  analysis of the restoratve
condition t bhe correcred. Under-
standing proper preparation principles,
technigques, and porcelain design is crit-
ical o maximize the final outcome.
Clinicians who are peforming these
esthetic procedures  muse have
advanced rechnical skills and utilize the

proper armamentarium  sequence if

their results are to be successful both
esthetically and functionally.
When all

accounted for,

factors  have been
the end result will
teflect the importance that cosmeric
dentistry has in the ability w improve
our patients” lives and o provide con-
tinuous gratification for the clinician,

[
ceramist, and patient, ~ip
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