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Quadrant Rehabilitation With Implants and
CAD/CAM Crowns
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Jr, DMD

Author: Is No. 31
pictured here with
amalgam and
composite resto-
ration? Please
clarify the condi-
tions/absence of
Nos. 29 and 30.

ental implants offer a predictable and
D efficient option for replacement of

missing posterior teeth.! Implant
selection, surgical technique, occlusion, and
restorative materials are all important factors
in treatment success.2 When multiple teeth
are missing in a quadrant, particular attention
must be paid to restoration design and to the
development of a stable occlusion to minimize
premature occlusal contact, excursive interfer-
ences, and restorative material wear.34

CASE REPORT
This 45-year-old woman came into the office
with no significant medical conditions. She
was a nonsmoker and did not have any evi-
dence of immunologic compromising condi-
tions. Periodontal conditions were normal
without signs of infection or other pathology.
Four months earlier, tooth No. 31 was treated
endodontically and temporized with glass
ionomer cement (HY-bond [Shofu]). Tooth No.
28 was extracted after being deemed to have a
nonrestorable root fracture (Figure 1). She had
several failing composite restorations and a
porcelain-fused-to-metal bridge opposing the
teeth to be replaced (Figure 2).

The clinical exam and radiographs
revealed about 14 to 18 mm of bone from the
alveolar crest to the radiographic mandibular
canal, and ample, healthy attached gingiva
covering the edentulous portion of this ridge
for proper implant healing and soft-tissue
maintenance. Periodontal cleaning and exami-
nation was completed, and an appointment
was made for the procedure.

Despite a lengthy dental history, the
patient was enthusiastic and very receptive to
the idea of replacing her missing teeth with 2
root-form implants and CAD/CAM all-porce-
lain restorations. The implants would be
placed, 3 months allowed for integration, and
then abutments placed and restorations fabri-
cated.

IMPLANT PLACEMENT
Numerous implants are suitable for the
replacement of missing posterior teeth. A few
examples include Maestro (BioHorizons),
Groovy (Nobel Biocare), and Screw-Vent
(DENTSPLY). [Author: please verify man-
ufacturer. Are you sure it’s not Zimmer?]
Maestro implants are designed with a rough-
ened surface (Resorbable Blast Texturing) that

Figure 1. Preoperative condition of the quadrant 4
months after endodontics was performed on tooth No.
31 and extraction of tooth No. 28. Quantity and quali-
ty of bone appear sufficient for implant placement.

Figure 3. Osteotomies performed; placement of sec-
ond implant into the second osteotomy site.
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Figure 2. Compromised occlusion due to the broken
molar with no other occlusal stops.

Figure 4. 10 months after implant placement. The
first goal was to provide a definitive occlusal stop on
the molar.

is reported to aid in osseointegration by
increasing surface area, and they come mount-
ed with an abutment that quickly is modified
for direct porcelain fabrication.5 This system
also has implant choices of varying thread
designs suited for varying bone quality and
architecture found in different regions of the
mouth.6.7 In this case, a D2 thread design was
used because of the porous cortical and coarse
trabecular bone that is normally found in the
posterior mandible.

Anesthesia, isolation, and a full-thickness
flap were completed followed by sequential
osteotomy formation with a series of drills
using an electric handpiece, sterile water, and
gentle force. A measuring tool was used to
ensure that ideal placement resulted, with 2.0
to 3.0 mm of interproximal space between each
of the implants, about 6.0 mm from the center
of each implant. This was done to prevent gin-
gival encroachment and to aid in cleansing
ability.8

Two 12.0-mm (long) by 5.0-mm (diameter)
D2 implants were placed into the osteotomy
sites (Figure 3). The prosthetic abutments
were then removed, cover screws placed, and
the tissues reproximated over the implants
with 4-0 chromic gut sutures. The patient
returned in 1 week for a follow-up visit; heal-
ing was exceptional without patient com-
plaints. The patient was then given an
appointment to be seen 3 months later for a
single-visit prosthesis fabrication.

RESTORATIVE PROCEDURES

Many restorative materials (both porcelain-to-
metal and all-ceramic) are aesthetically pleas-
ing and also have the strength to replace pos-
terior teeth. All-ceramic restorations like
Procera (Nobel Biocare), 3G OPC (Pentron
Laboratory Technologies), VITA In-Ceram
(Vident), and many others have proven to be
suitable for this purpose, and the porcelain
choice today often is determined by the clini-
cians’ comfort and experience with the materi-
al.9

CEREC (CEREC 3D |[Sirona]) CAD/CAM
restorations have more than 20 years of
restorative success (Chart 1). The porcelain
blocks used have wear very similar to natural
enamel.10.11 An example of 2 porcelain choices
for CEREC restorations are VITA Mark II
(Vident) and ProCAD (Ivoclar Vivadent). Both
have the ability to be stained and glazed and
have proven to be cost effective, aesthetic, and

continued on page 124
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suitable for porcelain crowns on natu-
ral teeth or implant abutments.12
VITA Mark II has proven to have
durability and long-term success with
a mean survival rate reported at a
greater than 97% success rate for near-
ly 5 years; this is comparable to other
all-ceramic materials.%13 Wear rates
for these materials are very similar to
natural enamel, thus minimizing
iatrogenic abrasion of the opposing
teeth as well as the potential increase
in occlusal forces from harder materi-
als.14 [AUTHOR: is above sentence
correct as edited?]

The fit to the implant abutment is
excellent, and their design, fabrication,
and finish are simple and efficient with
practitioner experience.15 These porce-
lains polish well and can also be glazed
to reduce the chances of plaque accu-
mulation and implant failure from bac-
terial pathogens.16:17 Staining adds the
benefits of a smoother surface and the
ability to customize color of the mono-
chromatic porcelain block. It also pro-
vides the least abrasive opposing sur-
face and helps to hide abutment metal
show-through.18:19 Glazing also pro-
duces the least abrasive surface for the
opposing dentition and directly influ-
ences the strength of the CAD/CAM
porcelain material20 (Chart 2).

The patient failed to return to the
office until 10 months after the
implants were placed because of per-
sonal reasons because of a broken

Efficient design and fabrication.

Chart 1. Advantages of CAD/CAM CEREC Implant Crowns.

Reduced implant component inventory.

No need for temporary fabrication or problems.

Never heat buildup on abutments from temporary fabrication.

Excellent adaptation of porcelain to abutment.

Tissue contact surfaces can be glazed.

Adjacent tooth contacts ideally controlled.

© N |o |9 |k 0 IN =

Wear similar to natural teeth.

Chart 2. Hiding Metal Abutments Under All-Porcelain Restorations.

Place abutment bevel toward the facial for added porcelain thickness.

Porcelain chosen with sufficient visual opacity.

Ample reduction of abutment preps.

Stain porcelain.

o A A

Use opaque luting cement.

tooth No. 18 broken. [AUTHOR:
rewrite previous sentence.]
Restorative work was started; the first
priority was to establish a posterior,
vertical occlusal stop in order to stabi-
lize occlusion and to allow for efficient

implant crown construction (Figure
4).21,22

ENDO CROWN (TOOTH NO. 31) AS
THE POSTERIOR OCCLUSAL STOP
Decay was excavated from tooth No.
31, and then a caries indicator (Sable
Seek [Ultradent Products]) was used
several times to ensure complete decay
extirpation. An all-ceramic crown

preparation was then finalized using a
tapered diamond and an end-cutting
diamond to flatten, smooth, and define
the margins. As with all porcelain
restorations, care is taken to ensure
there are no sharp corners that may
impart stress points within the final
porcelain restoration. Ample porcelain
thickness is ensured by a 2.0- to 3.0-
mm occlusal clearance in all excursive
movements and 1.5- to 2.0-mm buccal
and lingual reduction. The preparation
was designed to create maximum
resistance and retention form by hav-
ing porcelain fill the pulp chamber,
extending about 3.0 mm into the pulp

canals, thus increasing the surface
bonding area (Figure 5).

The tooth was then isolated, a glyc-
erin-based dusting adhesive applied
(VITA CEREC Liquid [Vident]), a tita-
nium dioxide reflective medium blown
onto the tooth, and an image acquired
by the CEREC 3D acquisition unit.
From this image the restoration was
designed in the Dental Database mode
using a library of tooth shapes and
sizes, which is refined and customized
by the dentist. After about 5 minutes of
design manipulation and 15 minutes
of milling, the restoration was complet-
ed and the VITA porcelain was tried in
the mouth (Figure 6). The occlusion
and contours were adjusted with a fin-
ish diamond on a high-speed hand-
piece with copious water and left in a
roughened, nonpolished state while
verifying even contact with the contra-
lateral side (Figure 7).

DESIGN, MILLING, AND
CUSTOMIZATION OF THE IMPLANT
CROWNS
The implant cover screws were
removed and the implant abutments
placed while the crown for the
endodontically treated tooth No. 31
was being milled. After probing to
ensure noninvasion of biologic tissue
widths, a diode laser (Odyssey [Ivoclar
Vivadent]) was used to recontour gin-
giva around the abutment to ensure a
complete camera view while acquiring
an image.23 Abutment recontouring
was done with a high-speed diamond

continued on page 126

Figure 5. An all-porcelain preparation was
done on the molar for the fabrication of a
CEREC restoration, thus providing a defini-
tive occlusion before the implant crowns
were designed.

Figure 6. After milling, the porcelain is tried
in and the occlusion adjusted.

Figure 7. All excursive movements are
checked to ensure the lack of interferences
or prematurities.

Figure 8. The titanium alloy Maestro abut-
ments are screwed securely into place. The
abutments have an antirotational bevel that
can be placed on the facial aspect, thus pro-
viding additional porcelain thickness to help
hide abutment show-through.

Figure 9. Laser-tissue recontouring around
the distal abutment was followed by a
polyvinyl siloxane impression.
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Figure 10. The pull impression was poured
and mounted on a simple, hinged articulator
so that the CAD/CAM porcelain can be
designed, stained, and glazed, and occlusion
checked with little patient waiting. The
CEREC porcelain on the model provided an
occlusal stop, helping to ensure proper
occlusion.

Figure 11. Triad material was used for a
mock-up and the bite recorded with the
articulator. This was scanned into the com-
puter so that the occlusion was incorporated
into the CEREC restorations with minimal
occlusal adjustments.

Figure 12. After removing the partially-cured
Triad material from the model, the abut-
ments were powdered and the entire quad-
rant was scanned by the CEREC acquisition
unit. The restorations were designed individ-
ually on the virtual model.
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with copious water to provide 2.0 to 3.0
mm of occlusal clearance in all excur-
sive movements and 1.5 to 2.0 mm of
buccal and lingual room for porcelain
fabrication (Figures 8 and 9).

The CEREC restoration was
placed on tooth No. 31, and a “pull”
impression was taken with a polyvinyl
siloxane (Splash! [Discus Dental]) in a
prefabricated, quadrant bite tray
(Exacta Tray [Exacta Dental]). This
was then poured in stone and mounted
on a simple (plastic), hinged articula-
tor. Slight smoothing and recontouring
of the tissue stone adjacent to the abut-
ments was done to allow slight, 1.0-
mm pressure onto the tissues for bet-
ter adaptation. [AUTHOR: 1.0 mm
width? Or 1.0 mm pressure into
the tissue? Please clarify.]

The CEREC machine is most
adept at imaging abutments directly
without impressions taken or models
made, however when multiple units
are made along with staining and glaz-
ing, it is often more time efficient to
verify contacts, contours, and occlusion
from a model (Figure 10). The patient
was allowed to relax in the office for
about 90 minutes.

To accurately incorporate a func-
tional mock-up occlusion into the
restorations, the CEREC Correlation
mode was used.

Since there was no preoperative
anatomy to copy here, a light-cured
resin (Triad [DENTSPLY Caulk]) was
used to develop the anatomy. [Author:
please verify manufacturer of
Triad.] The model was then lubricated

with the Triad model-release agent,
the temporary resin material placed on
the model, the articulator closed, and
excess material carved away with a lab
knife. It was then light-cured with an
incomplete curing time of 20 seconds to
ensure complete removal later.

In this design mode the preopera-
tive occlusal table, as well as some
facial and lingual contours, was
scanned into the computer and put
into the restoration by the computer
(Figure 11). [Author: we moved the
citation for Figure 11 to this spot.
Please verify.] Design time was less-
ened because there were no occlusal
contours or heights to manipulate with
the computer. Intraoral fitting time is
less because gross occlusal adjusting is
seldom needed.

The mock-up was then powdered
with titanium dioxide and the entire
quadrant scanned into the acquisition
unit with 3 images (Figure 12). This
allows the design of the first implant
crown to be milled and virtually seated
in the computer so the second one can
be designed without re-scanning or
waiting. The computer used the porce-
lain of tooth No. 31 and the tooth
mesial to the implant abutments for
reference points to align the mocked-
up occlusion (Figure 13).

During designing, the margins
were drawn 2.0 to 3.0 mm away from
the abutment and onto the gingiva
(Figure 14). The [AUTHOR: word
missing here] allows the porcelain to
be milled precisely to the tissue.
However, it will be relieved, rounded,
and contoured after fabrication.
Because of mesial drifting of No. 31
and the placement of the implant, the

author chose to make a bicuspid in the
area of tooth No. 28 and a small molar
in the position of teeth Nos. 29 to 30
(Figure 15). The occlusal tables were
narrowed buccolingually (slightly) to
reduce the chances of any parafunc-
tional or excursive occlusal contacts
(Figure 16). The occlusion was then
checked and adjusted to have very
light contact on the implant crowns
(Figure 17).

The CEREC restorations were
then stained and glazed in a single
bake over a 20-minute period and then
bench-cooled for about 5 minutes
(Figure 18). During this time, direct
composite restorations were placed on
several other teeth utilizing a microhy-
brid composite (Esthet-X Micro
[DENTSPLY Caulk]).

DELIVERY AND FOLLOW-UP

All 3 CEREC restorations were tried in
place and the occlusion was checked
(Figure 19). Since the CEREC correla-
tion mode was used, there was very lit-
tle adjustment made to the occlusion.
Slight adjustments were made to the
opposing-arch porcelain with a bullet-
shaped finishing bur to relieve an
occlusal prematurity and then pol-
ished with porcelain polishing points
(Dialite [Brasseler USA]) and a dia-
mond polishing paste (Brasseler USA).

Tooth No. 31 was isolated and the
preparation was scrubbed with alcohol
using a microbrush. The porcelain was
etched with hydrofluoric acid for 2
minutes and then silanated. The
restoration was then placed with a
self-adhesive, dual-cured resin cement
(RelyX Unicem [3M ESPE]). Excess
cement was removed and the restora-

tion was cured for 20 seconds from 3
sides with a halogen light.

The implant abutment porcelain
was then tried in the mouth, sand-
blasted  (Microetcher  [Danville
Engineering]), silanated, and cement-
ed with an opaque, resin luting agent
(Insure Pink Opaque [Cosmedent]) to
help prevent show-through of the abut-
ment metal. No preparation of the
abutments was done.

The patient was then seen at one
week and one month. Hygiene care
was reviewed at each of these appoint-
ments. Since the quadrant was
restored with individual teeth, flossing
and brushing are to be done with con-
ventional methods and reinforced with
the use of interdental brushes and
flossing aids.

CONCLUSION

Many implant systems, porcelain
materials, and restorative techniques
can provide serviceable restorations
when posterior teeth are missing.
These systems provide quality, depend-
ability, and efficient rehabilitation of
edentulous areas. The one-year follow-
up with this patient showed great
patient acceptance of the implants and
restorative materials. A recare exam at
22 months continued to show good
function, wear, and tissue acceptance.
A very good long-term prognosis for
the restorations can be expected
(Figure 20).4
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After completing a general practice
residency, Dr. Griffin has maintained
a general practice in Eureka, Mo, in a
practice that focuses on efficiency in
almost all phases of general dentistry



while providing state-of-the-art care for
affordable fees. He enjoys teaching prac-
tice efficiency and predictable posterior
techniques. He is always willing to teach
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for charity. He can be reached at (636)
938-6231 or esmilecenter@aol.com.
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