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ABSTRACT

The patient in the case presented
had successfully used a maxillary
overdenture for more than three
decades. However, the time had
come for the prosthetic appliance
to be replaced. This case, which involved the use of a titanium understructure that was designed and
fabricated using CAD/CAM technology, illustrates how far dentistry has come since the patient first
presented to the clinician some 35
years ago when dental science had
not yet included such innovations
as bone grafting and CT scans.
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his case involved a mature female who had been a patient of
the clinician for 35 years. Her case demonstrates the scientific
progression of dentistry over the past three decades and the advances the industry has made with regard to treatment options.
The patient originally presented approximately 33 years ago
with multiple decayed and missing teeth. She had six remaining
maxillary teeth. The clinician’s goal at that time was to preserve
as much of the patient’s bone as possible for future treatment, which was essential
to avoid rapidity in bone loss resulting in atrophy of the ridges. The reader must
keep in mind that back then science was not nearly as sophisticated as it is today
and did not include bone grafting or computed tomography (CT) scans.
The six remaining teeth were endodontically treated. The post core and copings were placed in keeping with protocol and a popular method at the time,
which involved the use of magnets to retain the overdenture. Copings were cast
and a magnetic button was soldered to the top of the copings to maintain as low
a profile as possible.
In the overdenture, five or six magnets were placed in the inner portion of the
prosthesis, where the six teeth remained, and a conventional (magnetic) denture
was fabricated and attached. The patient was pleased with the functionality and
retention concept of preserving bone as well as the comfort level that was established. Thus, her prosthetic appliance was successful for 33 years.
With the many medical and technological advances since then involving
implants and bone physiology, implant placement has become much more
prolific and the procedures more advanced. Some of these innovations include autogenous bone grafing,1 bone morphogenetic proteins (BMP),2-5
platelet-enriched plasma,6-9 and the Osstell unit used to measure the stability
of implants. These are just a few of the advances that have been made when
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it comes to understanding osseointegration. The sophisticated techniques dentistry now employs have made many
procedures possible that could not have been considered 33
years earlier.
When the patient returned for treatment recently, it was determined that it was necessary to remove the remaining teeth
due to excessive decay. With CT planning—a digital geometry
process that generates a 3-dimensional (3-D) image of the inside
of an object—and stereolithography, also known as computeraided design/computer-aided manufacturing (CAD/CAM) or a
computer-controlled laser, surgical implant placement was carried out, and the implants successfully integrated. The prosthetic
protocol is outlined below.
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Fig 1. The ISQ unit and special probe uses electromagnetic fields to
determine stability of the bone for implants. Fig 2. Impression copings
were placed and the case design was determined to be strong. Fig 3.
A facial moulage was taken to determine lip proportion for the edentulous patient. Fig 4. The end-result of the facial moulage assisted
the technician in fabrication of the prosthesis. Fig 5. The patient’s lip
proportion was checked against the model. Fig 6. Vertical dimension
and centric relation were checked.
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An Osstell ISQ™ implant stability unit (Osstell, www.osstell.
com) was used to measure the electromagnetic field of the implants (Figure 1). The device, which determines both initial
or primary stability and the stability prior to the restorative
procedures (ie, secondary stability),9-14 uses the energy from
the implant pegs and is attracted to a special probe. The readings received, which are called “implant stability quotients,”
are used to determine the degree of bone density that has been
established, bringing a new dimension of strength and stability
to the design of the final restoration (Figure 2). The clinician
obtains greater objectivity in determining integration of the
process, because through the scientific quotient measurement,
placement and assimilation are verified at the same time. The
authors were thus able to determine that a fixed appliance could
be used due to the uniformity of the bone.
Using light- and heavy-body impression material (Aquasil
Ultra LV [Light Body] and Heavy Body, DENTSPLY Caulk, www.
caulk.com), the patient’s lips were measured. Because edentulous
patients do not have proper lip support, the measurement must
be created by the technician (Figure 3). The facial moulage results were translated (Figure 4), and the patient’s appearance was
measured (Figure 5). The facial moulage is a 3-D replication of
the patient’s existing features in the edentulous state. It is not a
definite measure of vertical dimension but provides a 3-D concept
of bone atrophy, lack of lip support, and need for added material
to create a good facial profile.
In this case, the authors needed the facial moulage of the patient’s lower as well as upper facial features. Using a model of lips
from the patient’s actual impression was essential in order to
exactly recreate her facial shape for an accurate fit of the denture.
A bite block, a laboratory procedure requirement to determine
correct vertical dimension and to check centric relation of the restoration, was then employed (Figure 6). The temporary denture
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CONCLUSION

Fig 7. The temporary denture was measured with a putty matrix for
correct sizing of teeth. It was also used as a guide for the frame design. Fig 8. The UCLA abutment was milled using the survey abutment to ensure proper undercut. Fig 9. After casting, the abutment
was placed on the original model for a check with the full wax-up
design. Fig 10. After finishing the metal framework, the abutments
were placed onto the original cast. Fig 11. The verification index was
placed in the mouth to check implant placement. Fig 12. Proper
translucency and transparency were determined using the Chairside
Shade Guide, with both the clinician and patient collaborating on
the decision.
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was measured with putty matrix for correct sizing of teeth (Figure
7). This served as a guide for the frame design.
The milled UCLA abutments (a gold-plastic abutment used
for waxing a custom abutment or screw-retained crown) were
measured with a survey abutment to ensure proper undercut
(Figure 8). After casting, the abutments were placed on the original model for a fit check with the matrix (Figure 9). After the metal
framework was finished, it was tried on the original cast for a final
check before cementation (Figure 10). The clinician applied a GC
Pattern Resin™ (GC America Inc., www.gcamerica.com) to set the
verification jig in the patient’s mouth. This very important stage
checks the position of the custom abutment from the model to
the mouth (Figure 11) and ensures that the bridge will fit properly;
otherwise, the abutment could be turned in the wrong direction.
Because the technician needs to know the correct amount of
translucency or transparency enamel to make lifelike, naturallooking teeth, he checked the patient’s shade and translucency
using the Chairside Shade Guide™ (LSK121 Oral Prosthetics, www.
lsk121.com) (Figure 12).15 Knowing that a conventional shade tab
cannot adequately depict the required transparency, the clinician
had previously discussed this issue with the patient, and after comparing her teeth to the Chairside Shade Guide they decided upon
medium translucency, which the technician was able to apply. The
titanium understructure was designed and fabricated using CAD/
CAM technology (Figure 13) and was tried in the patient’s mouth
for a position check. The tissue color was determined to be somewhere between light pink and light coral (Figure 14). The technician
needed to mix the gingiva colors and blend translucency to achieve
the correct effect. In the authors’ experience, there is no one perfect
solid color that absolutely matches gingiva color. Instead, the key
is to overlay it with pink porcelain to achieve the desired effect.
GC Initial™ Porcelain (GC America) was used to produce a
good color match. During the second build-up, porcelain and
a pink color were blended to create the optimal shade results
(Figure 15). The 11-unit screw-retained bridge restoration and
implant denture is shown in Figure 16. Finally, the case was inserted in the mouth for the patient to approve (Figure 17). A final,
relaxed smile view showing proper lip support is seen in Figure 18.
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This was a complicated case that utilized multiple special applications combined with the clinician’s wealth of knowledge, which was
achieved over a period of 30 years of practice. In fact, the approach
for this case included the combined wisdom and knowledge of the
prosthodontist, oral surgeon, and dental technician. The availability
of the CT scan and stereolithography technology aided the team in
their decision-making process. The case duration was 2-½ years
total—which the patient considered to be well worth the time and
effort spent. The clinician views the case as an excellent example
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of current “state-of-the-art” dentistry, with outstanding results for
all concerned, including the patient, who was pleased and proud of
her new smile—the ultimate goal in difficult cases.
With good communication between the clinician and laboratory technician along with accurate information, the correct
steps can be followed to attain the best results possible along
with proper occlusal contact.
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Fig 13. The clinician tried in the metal bridge understructure for
a fit check. Fig 14. After trying in the bridge, the tissue color was
checked using the Chairside Shade Guide. The color was determined
to be between light pink and light coral. The technician mixed the
gingiva color with translucency to achieve the correct effect. Fig 15.
In the second build-up, porcelain and a pink color were applied to
achieve the desired effect. Fig 16. The final 11-unit, screw-retained
bridge. Fig 17. Final insertion of the bridge, upon completion of the
porcelain work. Fig 18. A final view shows full lip support.
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