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Abstract: Whether it’s a single tooth or multiple teeth, tooth loss has esthetic, functional, and health

implications. Replacing multiple teeth can be especially complicated due to the loss of surrounding

structures, often making it necessary to use additional procedures—eg, bone grafting—to solve the prob-

lems that arise. Fortunately, modern techniques and materials in dentistry enable clinicians to replace

and mimic lost teeth in a realistic, healthy, and functional way like no other field in medicine. This report

discusses two cases that involve multiple subspecialties working synergistically to accomplish ideal

tooth replacement and emphasizes the importance of proper diagnosis, treatment planning, and execu-

tion of surgical and restorative therapy to achieve optimal results.

ental issues related to trauma, disease, genetics,
developmental problems, decay, neglect, or even
iatrogenic factors, can, in many circumstances,
be reversed using multiple available treatment
options and advanced, ever-evolving materials and
techniques. The treating doctor(s) and the patient should always
strive for the best possible treatment. Long-term health, stability,
function, and esthetics are priorities when presenting patients
with all available options, even when they appear to be extreme.
Tt is the responsibility of the dental team to educate and prop-
erly guide the patient in order
to achieve the expected results
through proper diagnosis, de-
tailed treatment planning, and
meticulous execution.

The more complicated the
case, the more all the doctors
should be involved. However,
the key to successful interdisci-
plinary treatment is clear com-
munication within the team, as
it is essential to define what is
expected from each team mem-
ber. Optimal results are required
in each phase so each discipline

the efforts of another. Success is determined not only by the initial
and staged combination of tasks to be accomplished, but also by
the longevity and optimal maintenance of the provided treatment.

Replacing Lost Structures

The loss of one or several teeth will inherently create a shrink-
age of the surrounding bone and soft tissue, thus affecting not
only esthetics but creating the dilemma of determining how the
lost tooth/teeth and adjacent supporting structures should be re-
constructed. Practitioners may tend to rely on one technique or
discipline to compensate for a
deficiency that another failed to
resolve or correct. There maybe
limitations when managing os-
seous defects and, on a smaller
scale, the proper regeneration
of soft tissues, mostly in a ver-
tical dimension, which can be
extremely challenging. The
results from bone regeneration
techniques can sometimes fall
short of expectations, or the
developed soft-tissue biotype
may not provide the ideal or
anticipated outcome. While

Fig 1. View showing generalized recession at upper anterior teeth and
advanced bone loss and recession at lower left central incisor. Upper right
central incisor had a hopeless prognosis.

can ultimately reach its intend-
ed goals without compromising
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bone-grafting techniques can
provide outstanding results,1®
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or if necessary, is done in conjunction with osteodistraction tech-
niques,'”?° the expertise of the restorative dentist and ceramist
is frequently required to maximize any deficiencies the surgical
techniques were unable to ideally correct since there are some
limitations to any surgical procedure. Using pink porcelain®-* has
itsinherent challenges, but it is an example of an approach that can
greatly enhance the esthetic outcome by creating a better esthetic
proportion of the final restoration.

Whether it’s a single tooth replacement or a full-arch reconstruc-
tion, the goal is to create the best environment for a future restora-
tion. This means excellent integration of the implant, abutment,
and final restoration, surrounded by healthy bone and soft tissue
that is able to withstand the function and maintenance to which
the restoration will be subjected over the years. The goals for the
restorative team are to create balance between healthy supportive
bone in quantity and quality, with proper soft-tissue support of
restorations. An implant that is properly placed in consideration
of adjacent anatomical structures and preservation of a healthy
buccal plate, and that will preserve the bone to the top threads of
the titanium fixture, will enable the restorative dentist to achieve
optimal esthetic outcomes.?®

Casel
A 30-year-old patient presented with external resorption of a
maxillary central incisor, tooth No. 8 (Figure 1). The patient

understood that the tooth would be lost and looked forward
to a replacement that would be esthetically pleasing, healthy,
and functional. Multiple challenges included management of
the extraction of the tooth in the least traumatic manner by
proper manipulation of the soft tissues, and the best possible
maintenance of the alveolar ridge and supporting interproximal
papillae (Figure 2).

Whenever immediate placement of the implant is considered—
whether loaded for soft-tissue support but without function, or
unloaded—itis adecision that should be made with an understand-
ing of what is best in each individual case. The availability of a facial
cortical plate is crucial, not only for long-term esthetics but also for
the implant to function for years to come.

When the tooth is extracted, the maintenance of papillae
height is a major challenge. It must be managed by proper surgi-
cal technique along with an interim restoration that will provide
acceptable esthetics and stability. The purpose of the described
procedure is to maintain maximum horizontal and vertical ridge
dimensions, thus facilitating prosthetically driven implant place-
ment. There is substantial clinical efficacy of socket grafting, as
it facilitates optimal implant placement by preserving hard- and
soft-tissue dimensions superior to physiologic modeling and
remodeling after extraction.”” As shown in Figure 3, ridge pres-
ervation using a mineralized allograft (Puros’, Zimmer Dental,
www.zimmerdental.com) and a bioresorbable membrane was

Fig 2. Complex extraction due to exposed roots and possible loss of papillae. Fig 3. Ridge preservation
using a mineralized allograft and bioresorbable membrane, performed without reflection of a mucoperi-
osteal flap. Fig 4. Tooth extracted with internal resorption. Fig 5. Polytetrafluoroethylene (PTFE) tape
being removed from the protected grafted site after modified extracted tooth was bonded interproxi-
mally. Fig 6. Healing 3 weeks after the tooth was extracted.
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performed without reflection of a mucoperiosteal flap. Immediate
implant placement was not indicated at this point, and the graft
was allowed to heal for 6 months.

In this case, the same tooth (No. 8) was modified using com-
posite material, creating an ovate shape for proper gingival heal-
ing, tissue height, and interproximal support (Figure 4 through
Figure 6). The extraction site and the tissue response must be
closely evaluated in order to determine if additional bonding
needs to be added or removed based on the tissue response.
Among the advantages of this technique is that the patient
avoids any period of edentulism following extraction (in this
case, the same tooth, but modified), but just as important, the
tooth is fixed instead of being a removable appliance. Other
important benefits are that the restorative procedure is cost-
effective and excellent support is provided for the surrounding
healing tissues.

Healing after 3 weeks from the tooth being extracted can be seen
in Figure 6. Gingival height was actually coronal to the adjacent
tooth and was more favorable compared to prior to the extraction.
The tooth was slightly shorter to avoid any contact in a protrusive
movement during the healing phase.

Once healing has occurred, the bonded tooth is removed and
an implant is placed. It is extremely beneficial for the surgeon
to have a clear understanding of the prosthetic plan at this point,
since implant position for a cemented or screw-retained crown
can be significant as it relates to the final contours and materials

to be used for the provisional and final restoration (Figure 7
and Figure 8). This typically should result in an implant placed
in a palatal position, relative to the horizontal implant location
buccal-palatally. The depth of the implant platform also must
be placed approximately 3 mm to 4 mm apical to the anticipated
gingival zenith of the final restoration. This is best achieved with
a surgical template accurately representing the contours of the
final restoration. When this cannot be performed due to anatomic
considerations, communication between the surgeon and restor-
ative dentist is critical prior to surgery so adequate planning re-
garding provisionalization can occur. A preoperative cone-beam
computed tomography (CBCT) scan with a radiopaque template
allows the team to anticipate the eventual implant position and
plan accordingly moving forward.

Provisional And Final Restorations

After the implant has osseointegrated, a provisional utilizing the
implant is created to reproduce the anatomical contours of the
extracted tooth in addition to the emergence tissue profile®”*
(Figure 9 and Figure 10), which must be created prior to taking a
final impression. While there is documentation about the use of
different impression materials and techniques, whenever possible
it is best to take a final impression with the pick-up-open-tray
technique,?*3* thus eliminating the need to transfer the impres-
sion post from the mouth onto the impression, as shown in Fig-
ure 11. Since the screw access was slightly buccal, complicating

Fig 7. Bonded tooth removed. The tissue height was maintained with the properly contoured modified tooth acting as a provisional restoration. Fig 8. The
buccal-palatal width was maintained with a proper grafted site, and ovate pontic created for the provisional. Fig 9. Incisal view showing implant
position and contours of the provisional restoration. Screw access was slightly buccal in case a traditional screw-retained crown was to be de-
signed. Fig 10. Emergence tissue profile created with the provisional.
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Fig 11. Emergence profile con-
tours created with the provisional
being maintained for the final
impression. Fig 12. Custom zirco-
nia abutment for a cementable
crown. Fig 13. Final zirconia
crown. Fig 14. Final crown
permanently cemented. (crown
fabricated by Toshiyuki Fujiki,
RDT) Fig 15. Radiograph of final
restoration. (implant placed by
periodontist David Barack, DDS)
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fabrication of a screw-retained crown, and there was concern
about a lack of support at the incisal third for the substructure, a
screw-retained zirconia abutment and cementable crown were
designed as the final restoration (Figure 12 and Figure 13).

Although ideal dentistry is not always achievable—eg, in this
case, the patient did not agree to have connective tissue graft-
ing done to cover the exposed roots—it is important for the final
restoration to reproduce the anatomical contours of the adjacent
teeth and roots (Figure 14 and Figure 15).

Case 2
Depending on the specific problem(s) of a tooth or teeth, there
will likely be multiple treatment options available. If the tooth or

teeth have a hopeless prognosis, diagnosis is quite simple since
extraction(s) is the solution (Figure 16 and Figure 17). When all
remaining teeth require extraction, treatment options are numer-
ous, with the high predictability of osseointegration and various
designs available with dental implants.

Periapical radiographs, as seen in Figure 16, in addition to com-
puterized tomograms and planning, provide excellent diagnostic
information and are extremely valuable for the surgical planning
and help serve to reduce unforeseen surprises during the surgical
procedure. Evaluation of quality and quantity of bone, in addi-
tion to mandibular nerve location before the actual procedure,
are in line with standard of care in modern implant practice.
The accuracy of compact and microfocus CT scans have made

Fig 16. Lower teeth that remained were diagnosed with long-term hopeless prognosis. Fig 17. Lower anterior teeth with hopeless prognosis. Fig 18.
Computer-generated guide aiding the location of lower implants without interference of the mandibular nerve. Fig 19. Healed implants with abut-
ments in place showing excellent spacing among the implants. (implants placed by oral surgeon Mark J. Steinberg, DDS, MD) Fig 20. Clinical verifica-
tion of the laboratory-fabricated index. Only one or two screws are used during the test. Fig 21. Try-in of the lower provisional against the wax
try-in upper denture.
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Fig 22. Lateral view of upper final denture opposing final zirconia bridge.
Fig 23. Lingual view of the full-zirconia bridge. Fig 24. Final prosthesis
with open gingival embrasures to facilitate patient oral hygiene. (prosthe-
sis fabricated by Henning Visser, MDT)

identification of vital structures a practical and safe procedure
prior to surgery.?>#!

Computer-generated guides (Figure 18) not only simplify the sur-
gical procedure, they also ultimately provide the restorative dentist
and laboratory technician the ability to create the best possible res-
toration for bone preservation and optimal oral hygiene (Figure 19).

Provisional and Final Restoration Considerations

When multiple implants are present, a final impression is taken
with an open-tray technique for best accuracy, since impression
posts do not require to be transferred.?* On the final stone model,
ajigis fabricated to verify that the impression is accurate and the
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final prosthesis will have a passive fit.**** In the mouth, the index
is tried and either visual or radiographic passive fit must be con-
firmed before proceeding with the design of the final prosthesis
(Figure 20).

A provisional is delivered to the patient verifying a passive fit,
comfort, esthetics, function, and ability to perform oral hygiene.
Any corrections must be addressed during this phase of treat-
ment, and once the patient has given approval, the provisional
is duplicated to reproduce proper contours for the construction
of the final prosthesis (Figure 21 and Figure 22).

Material and technique selection must be based on the needs
of each individual patient. In this instance, a full-zirconia bridge
was fabricated (Figure 23). For this particular technique, it is
essential to have an accurate model to verify a passive fit before
the creation of the final prosthesis, because it is not possible to
section, solder, or reconnect the bridge (Figure 24).

Conclusions

Implant therapy involves multiple subspecialties working syner-
gistically to accomplish ideal tooth replacement. Surgeons and re-
storative dentists may collaborate to provide long-term solutions
for patients of various ages and with multiple conditions. Surgical
management of hard and soft tissues can accomplish goals thought
tobe unrealistic at the inception of implantology. Despite the impor-
tance of surgical management, the ultimate goals of tooth /teeth re-
placement with implants are often in the hands of the prosthodontist
and laboratory technicians. The rapid evolution of ceramics—both
substructures and prostheses—has greatly enhanced esthetic out-
comes. The proper diagnosis, treatment planning, and execution
of surgical and restorative therapy often leads to results thought
unattainable just a few years ago.

Technology continues to improve at a rapid pace. It is the cli-
nician’s responsibility to utilize scientifically proven modalities
to complement the time-tested arts of diagnostics and treatment
planning to help patients achieve hygienic and esthetic outcomes
that offer long-term stable function.
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