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Optimizing Anterior Esthetics: Combining Porcelain
and Periodontal Considerations in Single-Tooth
Replacement: A Case Report

NELRON Y. HOWARD, DEXS®

or many vears, the only way to
Fptrman&ml}- replace a single
missing roorh with adjacenr abur-
ment teeth was with a fixed full- or
partial-coverage bridge. This trear-
ment method is generally accepted
as the standard of care in dentistry
and exhibits durability, long-term
tunction, and strength. Then came
the age of the traditional *Marvland
bridge,” a more conservative treat-
ment modality to replace a missing
tooth when compared to a conven-
tional porcelain-fused-to-meral or
gold bridge. Limitations of the
Maryland bridge include less than
optimum esthetics, owing to the
underlying metal substructure radi-
ating through the aburment teeth,
and difficulty of bonding to meral.
Debonding has frequently occurred
ar the metal=resin interface, because
of inadequate micromechanical
retention of the resin cements to
the oxide on the etched metal
frameworl. Recent improvements
in adhesive technology have
reduced rhe incidence of debonding
associated with the metal-tooth

interface.! The modified Marvland
bridge, or fiber-reinforced composite
resin bridge, was developed as a
way to eliminate some of the draw-
backs of the traditional Marvland
bridge. The addition ot an ultrahigh
molecular weight polverhylene fiber
|Ribbond, Seartle, Washington) to
the rooth-colored compasite matrix
framewaork has significantly
improved the strength of the bridge
against the forces of occlusion. A
porcelain veneer 1s bonded to the
reinforced compaosite framework to
achieve the desired esthetics.
Significant advances in dental
implant therapy have provided
another avenue for clinigians and
paticnts whereby a single implant
fixture is surgically placed then
restored without involving the adja-
cent teeth. As long as there is ade-
quate pontic space for the dental
implant, this treatment modality
represents the ideal way o help
mainrain and preserve the alveclar
bone in the extraction site as well
as to eliminare the need ro use the
adjacent or abutment teeth tor sup-
port of the replacement tooth.

*Private practice, San Mareos, California

The focus of this article 15 the use of
an ultraconservative, hingually
bonded In-Ceram® (Vident, Baldwin
Ifark, California) bridge in the single-
tooth replacement of an upper righe
lateral incisor, This technique was
combined with periodontal consid-
grarions to creare an estheric ovare
pontic site, resulting in an optimal
esthetic final resulr.

MATERIAL SELECTION

In-Ceram was considerad the
restorative material of choice for
several reasons: unprecedented
flexural strength (for an all-ceramic
system), oprimal marginal fir, three-
dimensional color and rranslucency,
no metal show-through, excellent
estherics and periodonral rissue
hiocompatibility, and no thermal

sensitivicy,”

PATIENT SELECTION

A 24-year-old woman presented

on an after-hours emergency basis
because of a broken acrvlic stavplate
replacing her upper righr lateral
incisor {Figure 1). As a resule, the
patient was extremely concerned
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Figure 12, Final smile,

long-term reliability. In-Ceram’s
proven strength made it the material
of choice.”

Third, the natural beauty of the
abutment teeth was of particular
concer. If these teeth were prepared
for full-coverage restorations, would
the laboratory be able ro duplicate
their appearance, to match the
contralateral teeth? A more conser-
vative and tooth-colored restoration,
which was adhered to the lingual
surface of the aburment teeth, was
necessary to preserve the narural
color and esthetics of these teeth.
This way, only the pontic restoration
would have to be duplicated to the
contralateral tooth.

Fourth, the gingival contours of the
pontic site were of concern, because
if the ponrtic site was not recontoured
prior to the final pontic restoration,
a saddle-type pontic would have ro
be placed, to give the appearance

of a natural emergence profile from
the gingiva. A saddle-type pontic
design would be less ideal, not only
from a hygienic standpoint bur alse
from an esthetic standpoint, as

compared to an ovate pontic site
and design.

Fitth, the properties of the adhesive
agent to securely bond the partial-
coverage restoration to the abutment
teeth were analyzed prior to the
preparation stage of the restorative
procedure. If the restoration was to
succeed long-rerm, the preparation
design was critical to provide maxi-
mum surface area for retention and
adhesion by the luting agent.

Because all these concerns were
evaluared in advance, the final
result demonstrates outstanding
estherics and a mirror-image effect
to the patient’s upper left lateral

IMCISOL,

Figure 13. Final appearance of @ babpy patient,
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CONCLUSION

With the ever increasing demands
from patients for nataral and crue-
to-life esthernic restorations, it 1
imperative thar rodav’s ¢linician be
able to offer rreatment options
based on the most current rechnol-
ogyv available. With numerous cos-
meric restorative systems presently
1 bse, It 18 even more important
that dentists and laboratory techm-
cians both have a thorough under-
standing of the varions systems
before they are acrually incorporared
into a patient’s rreatment plan.
Careful pre-rrearment analysis of
the patient’s condition is mandatory
to achieve rhe oprimal estheric
result. This is especially true when
the area of concern is in the anterior
segment of the mouth—the most
visible to the patienr.

I'he preceding arricle describes the
detailed progression of a multifac-
ered, highlv esthetic, and marerial-
selective case. When all factors
influencing the desired outcome are
ininially addressed and sysremarically
treated, the end resule will be most
rewarding, enabling the partient to
enjoy lite with confidence because
af the improved smile.

FINAL NOTES

Most recently, the introduction of
the Targis-Vectris ~ system (Ivoclar
Worth America, Amherst, New
York} in the dental marketplace has
dramatically improved the rechno-
logical advances in the areas of con-
servative, acid-etched, and resin-
bonded nonmetallic bridges and
further expanded the options for
paticats when it comes to single-
tooth or multiple-reeth replacement.

Although the use of In-Ceram in
the Marvland-type bridge has not
been clinically proven successful
over the long-term, both the author
and rthe patient agreed it was the
best esthetic restorative option at
the nime, given the complexity of
the patient’s existing dental condition
and the limitarions of the available
restorative materials,
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Figure 1. [nitial appearance of the patient.

about her appearance and wanred

a more permanent solution to her
“temporary” stayplate. The patient
stated that she was scheduled to
have a convenrional porcelain-fused
to-metal bridge from her upper right
cuspid to her right central incisor
prepared in 3 days, at a local dental
clinic. Because she could not contact
the clinic for this atter-hours emer-
gency, her husband had contacted
my office. Afrer repairing the stay-
plate (Figure 2), several oprions for
a more conservative and estheric
form of treatment were discussed
with the patient based on an evalu-
ation of her smile (Figure 3} and the
occlusal relationships present in her

mouth (Figure 4.

The oprions included:

1. Single implant fixture and
crown to replace her upper righe

lateral incisor,

I

Composite resin marrix-poly-
cthylene fiber reinforced
Maryland-tvpe bridge from her
upper right cuspid to the right
central incisor with an overiving
porcelain veneer bonded aver
the matrix pontic area.

3. An all-ceramic Marvland-type
hridge from her upper right cus-
pid to the right central incisor
with the ceramic framework and
pontic tooth fabricared together

A% 3 P.-TIE"’l_'!!.\‘.'L"[' structure,

Figiire 2,

Appearance after stavplate repaired.
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tivity. This area of recession, if left
untreated, would severely compro-
mise both the esthetics and sur-

rounding periodontal health of her
upper right cuspid if any type of

full-coverage fixed bridge was fab-
ricated and placed for this restora-

five treatment.

After discussing the treatment
options with the patient and edu-
caring her regarding the advantages
and disadvantages of each restora-
tive procedure (as well as her previ-

ously planned porcelain-fused-to-

Figure 3. Close-up of patient’s existing smile.

meeal bridge), a treatment plan was
derermined. The patient opted for
the one-piece all-ceramic Marvland-

tvpe bridge in combination with

Further analysis of the pontic sire approximately 4 mm of facial ; :
; : T T 3 ; elecrrosurgical perindontal recon-
revealed a less than ideal gingival recession on her upper right cuspid, =R =
. : = . i ; . touring to achieve an ovate gingival
ridge torm (Figure §), which if not which was asymptomatic to sensi- : LI

addressed, would result in a pontic
with a “saddle-tvpe™ design on the
underside of the pontic where it
contacts the gingival ridge. The pre-
ferred gingival pontic design to har-
moniously blend esthetics, optimal
access for oral hygiene, and peri-
odontal health is the ovate pontic
design.** An estheric gingival
disharmony was also noted on the
facial marginal gingiva of her upper
right central incisor compared to
her upper left central incisor. This
was due to a concavity in the root
surface at the mesiofacial aspect,
resulong m a shghe overgrowth and

A3VIMMETry of tissue compared 1o

her contralateral tooth, In addition,

igure 4. Retracted direct facial view of the patient’s condition.

ry

the patient also presented with
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Figrere 5. Baght lateral view of the patient’s conditoon illustr
abmormal gingtoal ridee form,

pontic site and a resculpring of the
facial gingiva on her upper right
central incisor to harmonize wich
her upper left central incisor. The
patient did not want to have the
gingival grafring procedure per-
tormed on her upper right cuspid o
optimize the overall esthetic out-
come. The appearance of this tooth
did not bother or concern her at the
tirne, but she would consider the
procedure at a later date, The gingi-
val appearance of her upper right
central incisor was also not a con-
cern to the patient, Her main con-
cern was to permanently replace
her lateral incisor as quickly as
possible. The patient did not desire
periodontal surgery for her upper
right cuspid or dental implant
surgery. She had experienced
numerous endodontic and oral

sUrgeries in an attempt to save her

lateral incisor from eventual extrac
tion and was simphy “burned out”

from all the previous procedures.

I'he patient had expressed a strong
desire to lighten her reeth prior to
the final restoration. The ininal
phase of the patient’s treatment
consisted of the Fabrication of cus-

tom bleaching travs from maxillary

and mandibular alginare impressions.

The material selected to lighten or
bleach the patient’s reerth was
LifesLike 10% (LifeLike Dental

Products, Santa Barbara, California).

[he author has used this matenal
with numerous patients, and the
incidence of sensitivity or failure to
lighten 15 less than 0.05%. The
parient was instructed to use the
bleaching gel for a maximum of

3 hours per dav according to the

manufacturer’s instructions. The

iting the

desired level of bleaching or lighten-
ing was achieved in 2 weeks,” The
patient was then scheduled for the
periodontal aspect of her treatment.

PERIDDONTAL PHASE OF THERATY
Afrer infiltration with local anes-
thestic, electrosurgical resculpring
of the facial marginal gingiva on
the upper right central incisor was
achieved to match the upper left
central incisor, Because of the
EXIFEINE concavity at the mesio-
facial aspect of the roar structure
on the upper right central incisor,
the patient was informed thar gingi-
val regrowth might occur and that
more defimitive periodontal proce-
dures mav be necessary at a larer
ate to permanently correct the

d
gingival disharmony.



Prior to initiation of the ovate
poneic site recontouring, the gingval-
most height and position of the
future pontic was located. Using a
clear millimerer ruler, a line was
drawn from the highest point of the
facial gingiva on her upper left cus-
pid to the same point of reference
on the upper left central incisor.
The location of the highest point of
the facial gingiva on her upper left
lateral incisor was measured to this
reference line and noted. The identi-
cal line from her upper right cuspid
to right central incisor was drawn
and the position of the facial gingiva
of her upper left lateral incisor with
respect to the line from the upper
lefe central incisor to left cuspid was
transferred ro rhe patient’s gingival
rissie and marked by a periodoneal
probe punch, Since baoth the facial
gingival height of the upper central
mmcisars as well as the incisal o
cementoenamel junction (CEJ)
length on both upper cuspids were
the same, this point of reference
servied as a guide from which o
begin the ovate pontic site recon-
touring. The ovate pontic site was
carefully recontoured with a large
round electrosurgical tip, to achieve
the ideal site form. Upon complerion
of the ovate pontic site, the under-
side of the pontic on the patient’s
stayplate was modified with a fast-
serting acrylic to maintain the soft
tissue ovate pontic morphology.
Oiral hygiene instructions were given
to the patient and the area was
allowed to heal for 1 week. The final

ovate pontic site seen in Figure 6
shows excellent healing and tissue
response, with a relapse of the
tacial gingival form on the upper
right central incisor, as expected.

PREPARATION APPOINTMENT

Initial shade selection, using the
Vita Lumin Shade Guide (Vita
Zahnfabrik, Bad Sackingen,
Germany) was confirmed and
color-mapping was performed so
that the laboratory could reproduce
the desired shade idenrical 1o her
upper left lateral incisor, Local
anesthetic was given for patient
comfort and the lingual aspects of
the upper right cuspid and central
incisor were prepared with rwo dia-
mond burs, No, 6878 and No,
6847, and one carbide bur, No.
170L (Brasseler, Savannah,
Georgia). The minimal thickness of
the framework coping for In-Ceram
is approximately (.5 mm and the
pontic joints should be as thick as

possible.* Because of the opposing
occlusion contact scheme, as well as
the thickness of the enamel on both
teeth, the preparation depths
achieved were 1.25 mm to 1.50 mm,
to provide for maximum strength.
The margins were prepared as a
shoulder with rounded axial-cervical
ling angles. All preparation margins
were kept supragingival and the
lingual aspect of each tooth was
prepared, to maximize the pontic
joint strength and thickness, The
interproximal facial preparation
margins on either side of the pontic
space were kept to just short of the
ideal conract area. This would
allow the interproximal contact
areas of the final restoration 1o con-
tact the adjacent abutment teeth at
the ideal position, nor too facial or
too lingual. The final preparations
are shown in Figure 7.

Final impressions were raken using
a polyether material {Impregum,

Figuere 6. Close-up view of the recontoured ovate pontic site,
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Figure 7. Ogclusal view of the final bridge preparations,

Espe-America, Norristown,
Pennsylvama). A lower alginate
impression was taken for the oppos-
ing model, and a hite registration
was raken (Regisil PB, Dentsply
Caull, Milford, Delaware), No
ECMpOrizarion was necessary since
the entire preparation was kept
within the enamel structuee, The
patient was comfortable and experi-

enced no postoperarive discomfort.

LABORATORY FABRICATION
The In-Ceram fabricarion is a two-
stage technigue. The first step uses
an extremely fine-grained aluminum
oxide powder suspension in a slip-
casting procedure ro create a core
marerial for crowns and fixed
bridges. The powder slip suspension
is applied to the plaster die, which
absorbs the moisture immediately,
causing an almost dry and denselv
packed material laver to form on
the die. This layer can be modeled
with a scalpel to the required form.
During sintering, the die shrinks

and can be removed in one picce
from the substructure. Since sinter-
ing of the slip-casting aluminum
has only been imitiated during firing
(1.e., the particles have just begun to
stick lightly together), shrinkage of
the substructure is virrually impos-
sible. This allows a perfect fir of the
substructure onto the master die
thar remains intact on further firing,.”
The tinal substrucrure (framework
carel is seen in Figure 8. The acrual
clinical try-in of the subscructure 15
seen in Figure 9. The marginal

accuracy is then checked.

The second step is the infiltration
firing step. The outer surfaces of
the porous, sintered substrucrure
are coared with a slurry of glass
powder and fired atr 1100°C, By
means of this infiltration firing
process, the sintered substructure is
infused with molren glass, which
tesults in a fine-grained substructure
with an oprimal glass matrix. Crack

propagation is limited, owing to the

densely stacked aluminum particles.
The different thermal expansion
coefficients of glass and aluminum
serve to increase the strength and
limir crack propagation. Thus, this
homogenous, bubble-free substruc-
rure is responsible for the high sta-
hility and elevared bond strengeh of
the restoration compared to other
currently used dental ceramics.'”
Anv surplus glass particles remain-
ing on the substructure after the
itfiltration firing are remaved by
grinding or air-abrasion.”

Afrer the coping has been completed
and the marginal integrity clinically
verified, the porcelain appheation is
imtated. For full-coverage restora-
tions, the marginal fit is achieved
during the first firing and is retained
throughout the entire procedure,
despite repeated firings,!! The
retention of the marginal fit is duc
to the fact that the subsequent
porcelain firings are carried out
200°C below the temperature of
the initial firing.'" Vita-Dur-o®
porcelain was used to recreate the
desired esthetics necessary for the
final restoration of her upper right
lateral incisor bur was nor applied
to the aburment “wings" since the
ideal shape and thickness of the
aburment wings was achieved with
the framework core marerial. Upon
complerion of the porcelain appli-
cation, the final restoranion was
ready for clinical evaluation to
assess overall esthetics, contours,
occlusion, and symmertry to the
contralateral side (Figure 10),



CEMENTATION PROCEDURE

The manufacrurer recommends
either a zine phosphate cement or
a glass ionomer cement as a luting
agent for In-Ceram crowns and
bridges. Panavia® (]. Morita
USA/Kuraray, Tustin, California), a

self-curing resin cement, has been

shown to bond well with In-Ceram,

which cannot be easily etched,!
especially with inlay and partial
caverage restorations.” For the
cementarion process of this parrial-
coverage restoration, Panavia was
selected as the cemenr of choice
becanse of its exceprional strength

and adhesive properties.

Afrer the clinical tryv-in was com-
pleted, the abutment wings of the
In-Ceram bridge were rinsed with
water, air-dried, then etched for

&0 seconds with 35% phosphoric
acid (Uleraetch, Ultradent Products,
South Jordan, Utah). The main pur-
pose of the etchant was to clean the
internal surface of the wings for
eventual adhesion to the rooth
structure. The wings were then
rinsed and air-dried, and the bridge
set aside. Rubber dam isolation of
the abutment teeth was placed, and
the prepared tooth surfaces were
pumiced wirh a medium-grain
pumnice and water mixture. The
teeth were rinsed, air-dried. then
etched for 30 seconds with 33%

phosphoric acid, then rinsed again
with water for 60 seconds and
air-dried. The main purpose of the
tchant on the prepared tooth sur-
faces was to remove any surface
contaminants that might interfere
with the adhesion of the Panavia
cement to the In-Ceram bridge.

The Panavia cement was mixed
according to the manufacturer’s
instructinns and applied to the
internal surface of the wings and
tor the prepared teeth surfaces, The
In-Ceram bridge was then placed
Nt position and eXcess cement
was removed with a rubber-tipped
instrument (Gum Stimularcor, 1.0,

Burler, Inc., Chicago, Mlinois), Since

Figrere 8. A, Facial view and B, lingual view of the In-Ceram
care framework. C, Lingual view of the In-Cerant core

framework on the model,
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Figure 9. A, Facial view of the In-Ceram framework at the try-in stage. Note how the pontic extends from the ovate pontic

site. B, Lingnal view,

Panavia will not set in the presence
of oxygen, Oxyguard (included in
the Panavia kit) was applied to the
restoration margins for the cement
to set completely. Afrer the appro-
priate setting time, the Oxyguard
and rubber dam were removed. The
occlusion, laterotrusive, and pro-
trusive movements were checked
and adjusted. Final finishing in the
rraditional manner was completed
using fine carbide and diamond fin-
ishing burs, then porcelain polish-
ing cups and points.

The final restoration, shewn in
Figure 11, demonstrates excellent
esthetic harmony as well as uniform
balance and symmetry to the contra-
lateral side, The perfect emergence
profile of the pontic restoration
from the gingival ridge is a direct
result of the proper use of the ovarte
pontic and site design as previously
discussed. The patient was extremely
pleased with her new smile (Figure
12) and wirh the ultraconservarive
nature of her treatment, compared
to what she might have had with a

convenrional parcelain-fused-to-
metal bridge. Her facial appearance
clearly expressed her happiness
with this highlv advanced esthetic
procedure {Figure 13).

DISCUSSION
Achieving oprimal esthetics in any
treatment modality necessirares the
clinician’s awareness of many
aspects. This 15 even more apparent
when the area of concern is in the
anterior segment of the mourh, Not
only is it important that the clinician

Figure 10, A, Right lateval view of the final bridee at the try-in stage. B, Left lateval view of the adjacent dentition for comparisun,



have a diverse knowledge of the
dental marterials and producrs cur-
rently available, but that he or she
be able to properly use them for the
particular restorative situation.

The restorative case presented here
illustrates several areas of concern
that were addressed prior to begin-
ning the actual restorative proce-
dure, First, the high smile line and
the existing facial recession on the
upper right cuspid were evaluared.
Clinicians desire that patients com-
plete all of the recommended treat-
ment, to ensure the most optimal

end result, especially when it
involves the anterior teeth and the
smile that will follow. Bur this
expectation is not always met,
particularly when financial consid-
erations, time constraints, and
patient likes and dislikes become
determining and often limiting fac-
tors; these factors can often compro-
mise an ideal outcome that 1s envi-
sianed by the restorative dentist,
This is reality, and simply stated,
not all patients want what the prac-
titioner wancs them to have, even if
it is for their best long-term benefit.
Because rhis parient did not want to

undertake a periodontal graft on
her upper right cuspid prior to the
bridge preparation, a modified,
more conservarive, and eschetically
challenging bridge was necessary to

achieve the best overall resulr,

Second, the strength of the subse-
quent bridge is an important con-
cern, especially where the opposing
dentition occludes and functions
against it. An all-ceramic marerial
that possesses berrer strength and
durability than conventional
porcelain-fused-to-metal restora-
rions was necessary to provide

Figire 11, A, Final divect facial view after comentation, demionstrating mirror-intage effects to the contralateral incisor, B,

close-up right lateral view after cementation, showing excellent esthetics and a barmonious emergence profile from the
inal linpeal viewe after cementation.
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