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A DELAYED SUBOPAQUING TECHNIQUE FOR
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Teeth with severe tetracycline staining can present a restorative challenge to the
clinician. While a variety of options facilitate predictable aesthetic freatment of
patients with such dentition, they often require significant tooth reduction in order
to provide the dentist and the laboratory technician with adequate space for the
restorative material fo conceal the discoloration. This presentation outlines an alter-
native fo this treatment that uses resin cement to mask the discolorations prior to
the cementation of the porcelain laminate veneers.

Learning Obijectives:
This article discusses the use of resin cement to mask tetracycline discoloration
prior fo cementation of veneers. Upon reading this article, the reader should:
* Be able to understand and identify the alternative to treating tetracycline-
stained dentition.
® Recognize the differences between immediate and delayed subopaquing.
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Practical Procedures & AESTHETIC DENTISTRY

ntrinsic staining of the dentition manifests itself fol-

lowing naturally occurring processes such as aging,
disease, injury, and some exposures [eg, fluorosis, tefra-
cycline).? The lafter, in particular, has been the impetus
for some of dentisiry’s most challenging cases when
patienfs request aesthetic enhancement of severely
discolored dentition.*

Although tefracycline stains cannot be removed with
polishing or abrasive mechanisms,® denfition with tefra-
cycline staining have responded favorably fo whitening
regimens.’** Despite the increased popularity of athome

vital bleaching tray systems,** their use in enhancing g
the cesthetics of patients with tetracycline staining man- Figure 1. A 37-year-old female patient presented with concerns
dates that clinicians consider the shade and location of regarding her Class | occlusion and tetracycline-stained dentition.
the discoloration,*® in addifion fo the appropriate length
of freatment duration. This may require several weeks or
months of disciplined use and may expose the patient
fo hard and soft fissue sensitivities.”*

Alternative modalities to correct the appearance
of tefracycline-stained dentfition include placement of all-
ceramic veneers or crowns and direct composite mate-
rials. Confemporary freatments employing crowns and
highly opaque porcelain veneers, however, have pre-
sented disadvantages in terms of their final aesthetics®
and lessthan-conservative preparation designs to accom-
modate the porcelain thickness required to adequately
mask the discoloration. In other instances, the use of
composite resins with indirect restorations fo opaque the
underlying discoloration—although once considered a

beneficial adjunct—have proven technique sensitive,
Figure 2. Moderate crowding was noted, crossbites were not. Canine

inefficient, and invasive with regard to the need to ) ° :
guidance and contact in protrusive movements were present.

remove additional footh structure.'® Bleaching of the
dentition prior to placement of the porcelain laminate
veneers has also been accomplished.™

The following presentation will demonstrate a new
profocol for the restoration of severely tetracycline-stained
dentition. This technique involves subopaquing the
teeth at the cementation appointment rather than at the
preparafion appointment.

With the conventional subopaquing technique, one of
the challenges encountered is placing acrylic provisional
restorations. The acrylic provisionals tend to adhere to
the composite resin, often making their removal chal-
lenging during the final seafing appointment.

Additionally, the composite is abraded at the seafing

appointment and silanated fo couple the exposed glass Figure 3. View of polyvinylsiloxane putty reduction matrix. Prepar-
particles in the composite prior fo the placement of the ations were used to verify adequate incisal and proximal reduction.
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Figure 4. View of the completed maxillary anterior preparations with
retraction cord in place.

Figure 5. Facial view of the completed mandibular anterior prepara-
tions. The preparations should be cleansed and left slightly moist.

Figure 6. View of the final impression of the maxillary preparations.
Note that all margins are clearly visible.

bonding agent and resin cement. This enhances the
bond between the composite and resin cement. By sub-
opaquing af the seafing appointment, as proposed here,
the resin cement is bonded fo fresh composite—thereby
maximizing the bond. In addition, the microefch and
silanation steps are eliminated.

Further, with immediate subopaquing, if the shade
of the masking composite is incorrect and the resin
cement or the ceramic cannot alter the shade ade-
quately, the subopaquing procedure may need to be
repeated. This involves yef another assault on the dentfin,
which may affect the pulp and shorfen the vitality of
the tooth. By subopaquing at the seating appointment,
the final shade of the restoration can be more precisely
confrolled with the try-in of various composite shades
and the final restorafions.

Uniform light yellow, brown, or gray tetracycline stains
confined to the incisal three quarters of the crown can
offen be corrected with ceramics alone. Deep yellow,
brown, or gray stain, without banding, may need some
subopaquing or an opacious layer placed in the ceramic
to mask the stain. Dark gray or blue stain with marked
banding or more severe staining often requires both sub-
opaquing and the selection of a ceramic that will mask
the discoloration.'

Typically, however, staining that exhibits a dark blue
cervical banding is the most challenging to correct in
terms of color and location. As a result, the more diffi-
cult the stain is to block, the more opacious the selected
ceramic material should be, keeping in mind that the
compromise may be aesthetic.

Delayed subopaquing should be treatment planned
from the beginning to allow for greater control over the
final chroma and value of the resforative results. VWhen
the initial preparations are complete and the enamel is
removed [if the shade of the dentin is darker than A4
and is going to shine through the ceramic), use of com-
posife resin to obfain an A2 to A3 preparation shade
at the final seating appointment is recommended. The
decision to subopaque can also be made at the seaf
ing appointment if the desired results were not obtained.

Diagnostic Evaluation and Treatment Planning

Initially, a comprehensive patient examination was con-
ducted. Preexisting restorations that might otherwise
conceal slight malpositioning of the dentition and require
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Figure 7. Facial view of the patient’s smile with provisional
restorations in place.

correction through the restorative process were identified
(Figures 1 and 2). Gingival height and symmetry were
also evaluated.

The anferior upper fo lower cementoenamel distance
was obtained fo assess the existing occlusal vertical
dimension.'® Then, based on these records and the
patient’s desires, the appropriate freatment modality was
planned. In this case, 20 all-ceramic resforafions
leg, IPS Empress, Ivoclar Vivadent, Amherst, NY;
YZ Zirconium, Vident, Brea, CA) were selected to
restore teeth #4(15) through #13(25) and teeth #20(35)
through #29(45). The feeth were mocked up to ideal
length and incisal edge position using a flowable com-
posite. Study models of the original feeth and the mocked-
up teeth were obtained with a polyvinylsiloxane (PVS)
impression material eg, Status Blue, Zenith/DMG,
Englewood, NJ; Aquasil Ulira, Dentsply Caulk, Milford,
DE) and bite registration material in centric relation. A
face-bow record was taken and sent to the laboratory
with digital infracral and extraoral photographs.

The laborafory to poured the impressions and
mounted them with the submitted records. A second
set was poured and mounted to create a wax prototype
of the case. The case was then returned with putty
matrices of both arches and putty reduction guides of
the wax profotype.

Shade Taking and Preparation Protocol

The shade of the existing teeth were observed in natural
light and photographed (eg, Canon 10D, Canon Inc.,
lake Success, NY; Nikon D70, Nikon Corp., Melville,
NY) using the shade tabs as references, and using a col-
orimeter system [eg, ShadeVision, X-Rite, Grandville, MI;
EasyShade, Vident, Brea, CA). Next, the putty matrices

and reduction guides were tried in to verify fit.
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Figure 8. The provisional restorations were removed by
imparting a slit down the center of the acrylic.

Figure 9. To accommodate the composite necessary to sub-
opagque the veneers, a 0.5-mm depth cutter was used.

Figure 10. A coarse diamond bur was used to cut away
the banding and create a 1-mm subgingival trough.

The patient was anesthetized and the maxillary and
mandibular feeth were overlaid with a provisional acrylic
using the putty matrices of the wax profotype. Depth
cuts were placed in the facial surfaces of the maxillary
anterior and premolar teeth with a O.7-mm depth cutter.
Incisal and proximal depth cuts of 1.5 mm and 1 mm,



Figure 11. An opaque microhybrid composite was tried-in
to the hollowed out area.

Figure 12. Half of the teeth were tried in with try-in paste,
the others with paste only.

Figure 13. View of the definitive metal-free restorations on
the working model.

respectively, were created with a supercoarse chamfer
bur. This bur was also used to scribe the facial margins
1 mm supragingivally.

Once depth cuts were all joined together to pre-
pare the incisal and facial surfaces, they were then made
on the lingual surfaces of the teeth with the depth cutter,

Figure 14. After final composite and cement shades were
determined, the teeth were prepared for subopaquing.

and a coarse football shaped diamond bur was used
fo prepare the lingual surfaces of the maxillary anferior
teeth. Next, the interproximal confacts were broken, and
lingual surfaces were prepared in order to straighten
malpositioned teeth through the preparation. The
preparations were refined with fine finishing burs and
polished with superfine diamond burs, carbide burs, and
finishing disks (eg, Soflex XT, 3M Espe, St. Paul, MN;
FlexiDiscs, Cosmedent, Chicago, IL).

Preparations were then verified for adequate incisal
and proximal reduction using the putty reduction guide
[Figures 3 through 5). The final impression was obtained
using a PVS impression material (eg, Virtual, Ivoclar
Vivadent, Amherst, NY; Aquasil Ulira, Dentsply Caulk,
Milford, DE) in a stock tray (Figure 6).

Provisionalization

The provisional material was loaded info the putty matrix
of the maxillary arch, placed over the preparations, and
allowed to set for 2 minutes, affer which the matrix was
lifed off, along with the maxillary acrylic provisional
restorations. Excess acrylic was removed, and the pro-
visionals were placed back on the teeth unfil fully set.
The provisionals were then removed and polished with
disks, rubber cups and points [eg, Astropol, Ivoclar
Vivadent, Amherst, NY; Diagloss, Axis Dental, Irving, TX)
and brushes.

The mandibular dentition was then prepared in a
similar manner. After the final impression was made
of the mandibular preparations, bite registrations
were obtained of the opposing preparations and the
maxillary provisionals to the mandibular preparations.
A stickbite was also taken [along with a photograph
of the stickbite in place) to assist in establishing the
incisal plane.
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Figure 15. The tooth preparations were etched with 35%
phosphoric acid.

Figure 16. The single-component bonding agent was
applied to the prepared dentition.

Figure 17. The opaquer composite and a red tint were
mixed and applied to the depth of the trough.

Mandibular provisional restorations were also
created similarly. The teeth were dried, and a
desensitizing agenft was painted on the teeth and
lightly dried. The provisional acrylic remained on
the teeth for 2 minutes, and then the matrix was
gently removed. Once the margins were frimmed, the

F Vol. 17, No. 1

Figure 18. A microhybrid composite was added and filled
almost to the level of the preparation.

provisionals were polished. A PVS bite was then
taken of the mo><1||ory preparations fo the mandibular
provisional restorations.

The maxillary provisional restorations were then
cemented with provisional resin (eg, Provilink, Ivoclar
Vivadent, Amherst, NY; Temp-Bond NE, Sybron Kerr,
Orange, CA). The bite was adjusted to replicate con-
ditions present when the ocr\/|ic over|o1y was iniﬁoH\/
placed, and impressions were taken of the final provi-
sional restorations (Figure 7). Since the unprepared pos-
terior dentition was in contact, and a face-bow record
was obtained, the provisionals were given a final pol-
ish and a light-curable glaze [ie, BisCover, Bisco,
Schaumburg, IL) was applied.

Laboratory Fabrication

The case was received at the laboratory, and all
records were verified. Following model fabrication,
the casts were mounted, and the bites were used to
verify that the inferocclusal records were consistent
and accurate.

The case was then waxed using the approved
temporaries. Since, in this case, the patient desired
whiter and brighter teeth, the very dark nature of
the underlying dentition required a level of opacity
that blocked out the dark preparations. A pressed
ingot (shade O2) provided the level of opacity
required to block out the discolored dentition. An
aggressive cutback of the pressed leucite-reinforced
ingot was planned and implemented to facilitate
extensive layering of different dentin and enamel
shades, in order to create lifelike aesthetic restor-
ations. The definitive restorations are etched with
10% hydrofluoric acid for 90 seconds, rinsed, dried,

and inspected.



Figure 19. The restorations were flossed in order to
remove interproximal residual cement.

Cementation

When the restorations were refurned from the |oborotory,
they were inspected for fit and color on the models. The
provisional resforations were removed using hemostats
(Figure 8], and the preparations were cleaned with 10%
hydrogen peroxide.

At this time, the definitive restorations were tried in
dr\/, one at a time. After frying in the restorations, it
became evident that the color was not acceptable due
to the deep chromatic banding at the cervical third that
shined through, therefore subopaquing was planned for
the seafing appointment. The rationale for planning sub-
opaquing at the seating appointment, rather than at the
preparation appointment, is based on:

® Maintaining control over the underlying color and

the final restoration;

e Use of fresh composite with more free radicals to

promote adhesive bonding;

® Subopaqued composite not requiring microetch-

ing or silanization;

e Eliminafing issues related to the possible adhesion

of the provisional fo the subopaquing composite.

A 0.5-mm depth cutter was used to cut info the
cervical third of the affected preparations (Figure 9), and
a coarse diamond bur was used to cut away the band-
ing and create a 1-mm subgingival frough on the facial,
extending to the lingual (Figure 10). Then, an opaque
microhybrid composite was placed in the hollowed out
area, almost to the level of the original preparation
(Figure 11).

A white try-in paste was placed in the restoration,
the veneers were placed on top of the preparations with
the opaque hybrid composite, and shade was evalu-
afed. A combination of hybrid composite and fry-in paste
were used fo achieve the desired final shade (Figure 12).

Figure 20. Once excess cement was removed, the margins
were polished.

Figure 21. Facial view following completion of sub-
opaquing and aesthetic enhancement.

Figure 22. Two-week postoperative view of the patient’s
smile reveals the optimal shade match and aesthetics.

The final composite and cement shades were defer
mined (Figure 13), and all teeth were prepared for sub-
opaquing (Figure 14). The preparations were cleaned
with a chlorhexidine scrub and rinsed. Rubber dam iso-
lation was achieved, and the restorations were then con-
ditioned with 35% phosphoric acid for 1T minute. After
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rinsing and drying, the restorations were coated with
silane for 1 minute and dried. A bonding agent was
applied to the infernal aspects of the restorations; excess
solvent was then evaporated with a warm air dryer.

The preparations were etched with 35% phosphoric
acid on the enamel and dentin for 15 seconds and 10
seconds, respectively (Figure 15), and then rinsed. The
bonding agent was applied fo the preparations (Figure
16), and then light cured for 10 seconds.

To begin the subopaquing process, the appropriate
resin opaquer and fint were placed in the depth of the
frough in a thin layer (Figure 17) to ensure the elimina-
tion of the dark dentin transmission to the overlying com-
posite and ceramic. This opaque layer was cured for
10 seconds. Buildup of the subopaquing layer was con-
finued using the selected composite, which was added
fo the preparation almost to the level of the preparation
at try-in, but was not cured (Figure 18).

The selected cement was placed info the restora-
fions seafed on fop of the composite-filled preparations.
The resforations were spof facked with a 2-mm facking
fip for 5 seconds per tooth, and applied with gentle
apical pressure fo ensure stable seating. The remaining
restorations were seated, tacked, cleaned up in pairs,
and then flossed through the confact twice and pulled
through to the lingual to remove inferproximal residual
cement [Figure 19). This prevents possible dislodgement
of the tacked restoration.

Clycerin was placed around the margins to ensure
the oxygen inhibition layer was cured. The resforations
were cured for 30 seconds on the buccal and 30 sec-
onds on the lingual aspects with two, halogen curing
lights. After marking the facial surface of the restorations
with a pencil, a #15 scalpel was used to remove the
excess cement flushed out by the graphite. The margins
were then polished with a #12 scalpel blade, an
extrafine football shaped diamond bur, and an extrafine
carbide finishing bur (Figure 20) to produce exceptional
aesthetics (Figure 21).

The same cementation profocol was repeated for
the mandibular resforafions (Figure 22). Following seat-
ing of the mandibular resforations, occlusion should be
verified and any necessary areas adjusted and polished
with a porcelain polishing kit.

Subopaquing of veneer restorations that is performed
at the seating appointment can provide clinicians
with beneficial results in the treatment of patients with
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severe tetracycline staining. In particular, this presenta-
fion has demonstrated the manner through which seat
ing appoiniment subopaquing enables the clinician
fo maintain firm control over the Under|\/ing color
and of the final restoration while utilizing fresh com-
posites that promote the adhesive bonding process.
The subopaquing composite does not require micro-
efching or silanization and, when placed at the seat
ing appoiniment, eliminafes issues related to the
possible adhesion of the provisional material to the
subopaging composite.

Although zirconium oxide materials that mask
stained dentition do exist, they often require more tooth
reduction and a full-crown preparation. Additionally,
foday’s porcelainfusedfo-metal restorations, when prop-
erly fabricated, also provide aesthefic restorative alter-
natives in such cases. The subopaquing technique
presented, however, enables clinicians to prepare for
conservative veneers and partiakcoverage restorations
using a pressed ceramic for ifs optimal aesthefics and
vital appearance.
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. Whitening regimens.

. Polishing or abrasive mechanisms.

. All-ceramic crowns or veneers.

. Porcelainfusedfo-metal crowns or highly opaque porce-

lain veneers.

Acrylic provisionals adhering to the dentin.

. Use of the correct binding agent.

c. Having fo abrade and silanate the masking composite

O O T Q

O

o

o O T QO

prior to cementation.

. All of the above

. Have a backup model in case the originals were lost.

. Create a wax profotype of the case.

. Keep in case the clinician accuses lab of altering casts.
. To keep for permanent records in case of lawsuit.

. Provide the dentist with a reliable way to verify incisal

and proximal reduction.

. Allow dentist a way to verify fit of final restorations.
. Determine the final cesthetics of case.
. All of the above.

. Patients desire naturaHooking resforations.

. Trying to match the shade of a single central incisor.
. A patient has not done chairside bleaching.

. Trying fo block out dark or discolored preparations.
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. The naked eye and shade tabs in natural light.
. A colorimeter system.

Digital photography.

. All of the above.

. Depth cuts of greater than 0.7 mm.
. 2 mm or greafer incisal reduction.

c. Breaking interproximal contacts and then preparing

a o o Qa

a0 o Qa

lingual surfaces.

. Not preparing the lingual surface.

Provisionalized teeth are not occluding.

. Provisionals are in contact evenly.

Unprepared posterior feeth are in confact.

. Patient is comfortable.

0.5 mm.
1.0 mm.
1.5 mm.

2.0 mm.

. Built almost to the level of the cervical third preparation

in the tooth.

. Cured prior to the cementation of the restoration with

resin cement.

. Cured along with the cementation of the resforation with

resin cement.

. Placed over the cured opaquer layer.



