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[, Weleom Y. Howard graduated from the
UCLA Schoal of Drentisory in 1986 and com-
pleted o Post-Graduate General Practica
Residency at the VLA, Medical Center in West
Los Angeles in 1987, He s a member of the
American Academy of Cosmenc Dengistry, the
Southwes: Chapeer of the AACD, the Pacific
Academy of Esthetic Dentisry, and s the cur-
rent President of the San Dieguiro Denzal
Health Academy. He has published several
articles on the 1apics of adhesive, aesthetic, and
implant dentisey and currendy mainming a pri-
vate: praciice m San Marcos, California,

emprhasizing gesthenic and restovative denistry.
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t has long been thought that the most challenging aesthetic dental pro-
I cedure is the restoration of a single maxillary central incisor next to an
ideal, narurally shaped, and unrestored central incisor. The challenge has
always been to artempt to replicate an identical mirrar image of the natural
tooth and have the final restoration be indistinguishable from its counrer-
part. Proper shade selection and derailed communication with the labora-

tory technician is imperative to achieve proper results in these cases.' For

many vears, the “state-of-the-are” restoration was a porcelain-ro-metal
crown, even though the metal support structure was noc translucenr and
vhstructed light transmission. making it dificult to reproduce the light
images in natural dencicion ar the gingiva/prosthesis interface.” Then came
the age of full-ceramic porceluin restorarions and the urilization of porcelain
margins to achieve life-like aestherics. The denral ceramics currently in use
exhibit numerous desirable physical properties, including biocomparibilicy,
aestherics, diminished plague accumulation, low thermal conductivity,
abrasion resistance, and color stability.’ The mcreased viraliny and “narural
appearance” of these all-porcelain restorations, combined with a more con-
servative tooth preparation, has dramarically inproved the aestheric resule

thar is achievable with todav’s denral ceramics.?

The challenge has always been to attempt to replicate un
identical mirror image of the natural tooth...

In the majority of instances, all-porcelam, adhesive-bonded restarartions
are now the standard by which we restore the anterior, “esthetcally-con-
scious” segment of the mouth, In addition o ctheir highly-esthetic qualitics,
these restorarions are also frequently used in the pesterior segments when
conservarive, less-agoressive rrearment modalities sre indicated. The con-
cern most often raised with these *bonded” restorations is their stoeneth and
long-rerm durability. The clinical stmength of all-ceramic restomations is influ-
enced by several facrors, such as core material, the shape of the toorh prepa-

ration, and the method of luring **7 The all-poreelain, leucite-reinforced,




pressed-plass  [PS Empress System
ilvoclar, Amherst, NY) demonsteates
cutstanding life-like esthetics, high ten-
sile strength, fracture resistance, and
excellent marginal adaptation when
compared with mest other all-ceramic
systems.” * The dentin substrucrure of
the hnal restoration is fabricared trom
a shaded ceramic inget, which is
heared and pressed inro an investment
material containing the burned-oul
wax pattern. This substructure or “core”
is divested and firted to the master die.
Enamel and incisal porcelaing are then
built up around the denrin “core” 10
create  the fnal  restoration.  IPS
Empress’ mechanical properties are
improved by the presence of leucire
crystals, which prevent or reduce che

propagation of microctacks throughout

The clinical strength of
all-ceramic restorations is
influenced by several factors...

the plass matriv. The [PS Empress
System features a unique combination
of strength and light transmission qual-
iries thar resemble the characteristics of
natural teeth.” When utilized wirh new
generation adhesive agents, combined
with highly-filled resin luting cements,
dentin bonding allows clinicians o
“bund” all-ceramic restorations to tooth
structure, creating an integral unit
berween  the restoration and  the
natural tooth foundarion.' * The bond
berween etched porcelain and the
dentin surface, with the utilization of an
adhesive agent and resin luting cement,
provides high compressive strengrh and
low microleakage * The progress made
in the realm of the all-ceramic restora-
tion, along with advances m color
matching and laboratory  technician

skills, has enabled the clinician to

achieve an excellent result with this

procedure. The “nutural appearance™ of

an all-ceramic restoration. combined
with more conservative roothy prepara-
tion, has significantly improved the ass-
thetic cutcome that can be achieved
and has resulred in the incressed public

acceptance of the procedure ™

CASE
PRESENTATION

A 27 vear-old physician presented with =

1
exrensive direct COmposite restoracion on

the labual smd hngoal surfaces on tooth =8

(Figures 1, 2 & 3). The patient was Jis
satished with the appearance of the exist-
ing restoration and the foeel of the lingual
aspect when compared o ksoth 29 yer
pleased with the surrcunding dentition.
The existing composite had been placed
many years betore s @ resule of an accident
and had been replaced on seversl occa-
sions due o the discolomtion of the
restorative marerial. The patient expressed
d FT.-_l':-lg .EI.':"'lT'i": tir I-I:’I"-'L' a MoTe r'erl_'ﬂ-l'lel'l.t
and patural-locking restoration placed

and one which would not discolor wirh

cime. Afrer discussion with the patient,
the decision was made o replace the
defective composite restoracion with an
IPS Empress full coverage restoranon.
This material possesses wear resistance
similar to natural enamel, kindness o
oppostng tooth structure, and natural life-
like aesthetics; thus, the ideal choice for

all-porcelain restorations’

...such as core material, the
shape of the tooth preparation,
and the method of luting.

The patient also expressed a desine wo
lichren his teeth prior to the final place-

ment of the all-ceramic restoration. The

initial phase of the patient's treatiment
consisted of the fabricarion of custom
“bleaching™ stints from maxillary and
mandibular alginate impressions. The
marerial selected to lighten or “bleach”
the patients reerth was LifeeLike 10%
(Life*like Dental Produets, Santm
Barbara, CA). The author has used this
material in numerous patienes and the

incidence of sensitivity or failure o

Figure 1: The patient was dissatisfied with the appearance of the composite

restorgtion om tooth #8.
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lighren is less than one half of one pee-
cent (=.05%). The patient was instruct-
ed o use the “Eleaching™ gel for a max-
imum of three hours per day according
tor the manufacturer’s instructions. The
desired level of “bleaching” or lighren-
ing was achieved in two wecks. The
color of the reerh was then allovwed to
“serrle in” for two weeks prior to the

preparation appointment.
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Figure 3: Close-up view of the discolored compasite restovation.

PREPARATION
PROCEDURE

Custom shade selection was performed
at the laborarory in order to achieve all
the inrrinsic and exrrinsic color pat-
terns thut the wwoth #9 exhibiced,
Careful attention to the incisal edpe
parrerny, the overall shape, size, as well
as facial and lingual contours of roorh

9 was noted in order ro dcourarely

duplicate the appearance o tooth
Of parricular concern was the discrep-

ancy in width berween tooth #5

(¢ mm) and wath =9 {10 mm}. The
dentin lobe patrern of tooth =9 was dia-
grammed along with the “wrapping”
effect of the incizal enamel as it extend-
ed down the facial line angles. Initial
stindy models were also provided o the
lab rechnician for reference details.
Afrer anesthesia was obrained via
infileration, the existing composire
resturation was removed using a dia-
momd bur. The goal ar the next stage
was to prepare the tooth with consider-
ation given to the following imporrant
factors: first, the mimmum prepara-
tionythickness requitements for an all-
ceramic restoracion; and second, how
the dencin lobe pattern and coler

might influence the final restoration.

The patient expressed a strong
desire to have a more
permunent and natural-

qu.lu]cing restoration...

For full coverage snterior restoraticn.
the standard values for the minimum
thickness of an all-ceramic restorarion
bonded to dentin are as follows:
1.0-1.5 mm reduction at the gimgival
margin, [.0=1.3 mm of facial reduc-
tion, 1.5-2.0 mm of incisal reduction,
1.5-2.0 mm of lingual contace clear-
ance, as well as butt joint manging and
internal  line

rounded angles.

Preparation  requirements  were
designed to provide oprimal thickness
of porcelain for maxnnum acstheics
and strengrh, while minimizing rooth
reduction.® As seen in Figure 3, the
patient’s  adjacent central incisor
exhibirs a fairly larpe amount of incisal
enamel which “wraps-around™ the
mesial and distal aspeces of rhe rooth.
Upon removal of all the existing com-
posite, a sliche amoune of extra axial
tooth structure was prepared at both

the mesial and distal aspecrs in order ro



accommodate the extra amount of
“wrap-around” incisal porcelain that
would be layered over the sculpted and
pressed dentin core. The gingival mar-
gin was placed at the height of the gin-
gival crest, on both the facial and lin-
gual. Since there was no metal sub-
structure, there was no need o *bury”
or place the margins subgingivally. The
final preparation s seen in Figure 4.
Final inpressions were taken using a
polyether marterial (Impregum, ESPE-
America, MNomistown, PA) A provi-
sional restoration was fabricated using

a preformed polyvearbonare crown (Ien.

Preparation requirements
were designed to provide
optimal thickness of porcelain
for maximum aesthetics and
strength, while minimizing
tooth reduction.

IM Dental Products, Sc. Paul, MN)
relined with a provisional crown and
Parkell,

Farmingdale, NY). The rtemporary

bridge  material  {Snap,
crown was trimmed for marginal adap-
tation. and adjusted for opposing con-
tact, protrusive, and  laterotrusive
maovements. Approximarely 0.5-1.0
mm of the provisional marerial was
removed from the facial surface then
overlaid and contoured with 2 microfill
resin (Heliomolar, Ivaclar, Ambhersr,
NY) to maximize aestherics, The tem-
porary testotation was fnished, pol-
ished, and then cemented with a Jual-
cure, flexible provisional cemen:
(Provilink, Ivoclar, Amherse, WY As
@ fnal acsthetic enhancement, a
superheial  white-opaque composite
stain (Minure Srains, George Taub
Products, Jersey Ciry, MN]) was selec-

trvely placed over the facial surface o
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mimic the “bleached” effect of the
adjacent central incisor. This was fol-
lowed by the composite stain glaze pro-
vided in the Minute Stain kit to seal-in
the highlighred areas.

TRY-IN STAGE

The try-in stage is critical for rwo reasons:

first, to sccurately determine the fic of the

restoration, snd second, to determine the

fimal shade of the restoration. The dusl-
cure, fluoride-releasing, micro-hybrid
resin luting cement chosen for final
cementation was Variolink (Ivoclar,
Amtherst, NY) With this system, try-in
pastes are available which correctly
match all shades of the final cement. The
white try-in paste was selecred for its aes-
thetic similarity to tooth #9 (Figure 5.
After rey-in, the internal surfuce of the

all-ceramic restoration was cleaned and

Figure 4: Final preparation of tooth #8. Note the plucement of the finad morging
at the gingival crest.

Figure 5: Try-in of the [PS Empress Croun with the white try-in paste.




etched for 60 seconds with a 33% phos-
phone acid (Ultra-etch, Ulrradem
Producrs, South Jondan, UT). This
process removes any surlace contamina-
ticn and acidifies the porcelsin surface,
which increases the efficacy of a silane
coupling agent.! The acid was then
rinsed off thoroughly and the estoration

was air-dried A silane coupling agent

(Monobond-5, Ivoclar, Amherse, WY)
wius then applied o the internal surface
of the restoration. left undisturbed for 60
seconds, then airdried. Silane coupling
agents have been shown o increase the
bond strengrh berween the porcelain and
the resin cement and o decrease
microleakage.! An unflled resin
(Heliobond, Ivaclar, Amherst, NY) was

Figure 6: Close-up view of the final restoration demonstrates aesthetic harmony,

excellent periodontal response, as well as wniform balunce and svmmetry.,

Figure 7: Close-up view of the patient’s smile after placement
of the all-cerimic restoration.
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then applied to the interal surface of the
restoration and thinned with air accond-
ingly. The restoration was placed in a
light-protecrive comtainer to prevent the
premarure setting of the unflled resin

prior to final cementation

FINAL
CEMENTATION

A rubber dam and retracrion cord were
placed o obrain complete moisture
control. The tooth prepararion was
cleaned with an antibacterial scrub
containing chlorhexidine {Ch_‘-n{epsls,
Ultradent Produces, Sourh Jordan,
UT). rinsed, then dried. The 353%
phosphoric acid erchant, noted previ-
ously, was then applied w the entire
preparacion for 19 seconds, rinsed,
then hightly air-dried, so as not oo dessi-
cate the roorth. Tubulicid Red (Global
Deneal Froduces, North Bellmorne, NY)
was placed on the prepararion for its
antibacterisl, cleansing, and rewerring
properties. The preparation was lightly
air-dried, then priined  {Optibond,
Kerr, Orange, CA) urilizing seversl

applicarions. The tooth was ligh

dried, then followed by the applicarion
of Opribond Dual-Caure adhesive (Kerr,
Orange, CA). The crown was hlled
with the corresponding white shade of
cement and seated completely. Excess
cement was removed firs with a rubber
tip instrument fallowed by a beush rip,
then spot-cured for 10 seconds each
from both rhe facial and lingual sur-
taces with a 3 mum light rip. Additional
excess cement was then removed. A
de-oxygenating agent (De-Ox, Ulrra-
derst Products, South Jordan, UT) was
applied to all marging and final curing
was completed from both che facial and
lingual sspects with an 8 mm light rip

for rwo minutes each.



The occhsion, laterotrusive, and
prorrusive movements were checked
and adjusted after the rubber dam was
removed. Final finishing in the tradi-
tivnal manner was completed using
fine carhide and dismond fAnishing
burs, fnishing serips, and polist
cups and points. The final restorarion

seen in Figures 6 and 7 demonstraces

aesthetic harmony, excellent pericdon-
tal response, as well as uniform halance
and symmerry. The marginal integriry
of the restoration is indistinguishable
from the sumounding dentition. The
patient was extremely pleased with the

final result (Figure 8).

DISCUSSION

Thas case presented an mnteresting chal-
lenge: o duplicate the ovensll sppear-
ance of the adjacent central incisor thar
was 1 mm narmmower than the width of
the tooth being restored. Neither the
aurhor nor the parient wanted to
involve tonch #9 with either a direct or
indirect restoration in arder to add an
extra 0.3 mm to the mesial surface o
compensate for the width of tooth =5,
To give the illusion rthar rooth =8 was

idencical in all proportions to rooth =4

involved the strategic placement of

facial line angles, surface fearures and
textures in order to mimic the appear-

ance to moth =9 The preparation

design was equally important to provide

for the

the proper amount of reduction
final restoration. An inspection of all
contours and proportions of woth =9

fronn gingival to incisal, both facial and

lingual, was performed and  carcfully
rranslared ro tooth #8 during all phases
of the crown development. The lavered
porcelain technigue was used over the
pressed dentin substructure o replicate
the characreristics of ronth =9, Exrrinsic

stains were then added to mimic the

bleached appearance ro roorh =9

Utilizing all these factors, the final result

demonstrates  outstanding  acsthetics

and a mirror-image effect o tooth =9,

CONCLUSION

The uwleimare aestheric challenge s

becoming easier through the advances

made in all-ceramic restorative mareri-
als. The aestheric, natural, and vital
appearance seen in the final resroration
| Figures 7 and &) can be achieved by
means of clinical and laboratory skills
and rhe proper communication
berween these persons. The srrength,
marginal adapration. and viralicy of the

current porcelains available combimed

Studioline Dental Lab®, a full
aesthelic servioes L, i one
of the first kabs in the 1S cert
[l for the Vi

nptimized pedymer, can be
commbined with a fiber relis-
foroed composite framework
fo creaie cogincered metal-
free crowns, posterior-hridges,
ity ] onlavs with the
perfarmance chamelensics,
aesthetics, wear compatibility
tnl pregise [t thad rival cimr
ventional metal flsications.

Call today - andd learn why
s+ Erpress | Stuiolime
perfect choice for vou
il wour paticnls:

-353-2554
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with state-of-the-art adhesive bonding
techniques has provided dentists wich
the ability o easily replicare even the
most difficule of restorative situations.
High quality, life-like restorations thas
will give the parient many years of aes-
theric confidence and durable function
are possible when all factors of the

patient’s restoTative eatnent are care-

tully analyzed prior to the initiaton of

treatment. Knowledge of the multimude
of restorative materials and systems
presently in the dental marketplace
and their applications to specific dental
situarions is essential if the clinician is
to provide his'her patient with the best
type of rreatment. The shility 1o suc-
cessfully manage any restorative situa-

tion. from simple to complex, as previ-

ously deseribed, is the responsibilicy of

all of ys presently caring for and meat-
ing parients.” The fAnal outcome
achieved in the previous case not anly
met and satisfied, bur exceeded the cri-
reria desired by both the author and
&)

the patient. _
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