Tr(‘arm(‘nt I)ldlllliﬂg

An Interdisciplinary
Approach to Treatment
Planning in Implant

Dentistry

SAJID A. JIVRAJ, DDS, MSED; PAOLO CORRADO, MD, DDS;

AND WINSTON W.L. CHEE, DDS

ABSTRACT

The practice of implant dentistry requires an interdisciplinary approach that integrates the
knowledge, skills, and experience of all the disciplines of dentistry into a comprehensive
treatment plan. The team must examine the anticipated restorative site to determine the
suitability of the existing hard and soft tissues for implant placement. Deficiencies in hard
and soft tissue, which prevent ideal implant placement, must be recognized and addressed
to ensure a more predictable esthetic outcome. This article outlines a comprehensive inter-
disciplinary treatment philosophy designed for developing the foundation of optimal esthet-
ics in implant dentistry. Cases are presented to illustrate the utility of interdisciplinary treat-
ment in which specialists are recruited to enhance and improve a patient’s dental function

and esthetics.

sthetics is an inseparable
part of today’s dental treat-
ment. However, the consis-
tency of the results, reliabili-
ty of treatment modalities,
and long-term prognosis
require scientific approaches to thera-
peutic procedures.! In recent years,
implant dentistry has been increasingly
influenced by esthetic considerations.?
The primary reason for this is the
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patient’s demand for naturally appear-
ing restorations.

With the elevated expectations of
patients and increased experience and
knowledge of clinicians, there is no
doubt an interdisciplinary approach
that integrates the knowledge, skills,
and experience of all the disciplines of
dentistry into a comprehensive treat-
ment plan can yield better results.

Diagnosis and treatment planning
must have a proven scientific basis for
long-term success. Diagnosis is a pre-
requisite to successful interdiscipli-
nary therapy.

The goal of modern implant den-
tistry is no longer represented solely by
successful osseointegration. In order to
claim success, the definitive restorations
must be surrounded by a soft and hard
tissue environment in harmony with
the existing dentition.® Talented
ceramists can fabricate restorations that
mimic the adjacent teeth. However, if
reconstruction of the surrounding tissue
is not realized, the result will not be
esthetically pleasing. It remains the
responsibility of the implant team to
consider all the variables that can influ-
ence the final outcome prior to embark-
ing upon treatment.*

Well-executed, implant-supported
restorations can offer exceptional satis-
faction to both the patient and dentist.
It can transform an unhealthy, unat-

Treatment Planning

Figure 1. Maxillary occlusal view.

tractive dentition to one that is estheti-
cally pleasing to the patient. In addi-
tion, implant-supported restorations
can improve comfort and function. The
longevity of implants is well document-
ed, and in many situations where poste-
rior support is lacking, implant-support-
ed restorations are the only method of
predictably providing this support for
occlusion in the long term.>

To obtain optimal results, atten-
tion must be paid to a myriad of
details. The process starts with the
patient interview and assessment.
Meticulous treatment planning and
precision in active treatment will lead
to a more predictable result.

The objectives are to improve oral
health, establish proper occlusal func-
tion, and to create the most ideal esthet-
ic result possible. Diagnoses are made
based on data collected, problem lists

Figure 2. Mandibular occlusal view.

and the patient’s chief complaint. It is
only through an organized and system-
atic approach that appropriate diagnoses
can be made. Additionally, based on
these diagnoses, functional and esthetic
problems can be addressed predictably.
The delivery of a successful esthet-
ic-oriented treatment plan requires the
coordination of many practitoners
who need to have similar treatment
philosophies. It is imperative the team
leader appropriately selects a team of
practitioners. The selection process can
either have a positive or a negative
impact on the overall treatment. Each
provider on the team must have an
optimal level of skill in his or her area
of expertise to be a positive factor.°
The complex nature of interdiscipli-
nary therapy necessitates a highly orga-
nized method of communication
between the team members so that all
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Figure 3.
Radiographic full-mouth
series.



aspects of treatment can be equally
voiced. It is through this communica-
tion an interdisciplinary treatment plan
can be formulated prior to generation of
a joint treatment letter. This letter
should include a discussion of the treat-
ment provided by each team member,
the time frame of the proposed treat-
ment, the inherent risks involved, treat-
ment alternatives, informed consent,
and the financial responsibilities of the
patient. It can be said that the quality of
treatment is dependent upon the quali-
ty of the communication. It is critical
the team leader maintains communica-
tion between the specialists both during
treatment and once it has been com-
pleted. It is only through this approach
that optimal care can be delivered and
regular planned follow-up care can be
implemented. The team leader in this
respect should be the restorative dentist
since he or she is responsible for the
definitive appearance of the prostheses
to be seated on the implant.

Following a preoperative evalua-
tion, it is the restorative dentist who
must define the ideal morphology of
each element to ensure the prostheses
blends seamlessly into the existing oral
environment.” Therapy must begin
with a detailed clinical and radiograph-
ic evaluation. Mounted diagnostic
casts are critical in all phases of
prosthodontics and permits discussion
of proposed treatment between team
members. Diagnostic casts allow analy-
sis of the occlusion, assessment of
edentulous ridge relationships, and
evaluation of the position of natural
abutments to calculate space require-
ments. Interarch space can be deter-
mined and the opposing dentition can
be observed for any encroachment on
the anticipated prosthetic space. The
casts can be duplicated and used to
fabricate a diagnostic wax up that can
assist with implant site selection and
angulation requirements during the

surgical phase of treatment. Most
often, the diagnostic wax up is the
blueprint from which a surgical guide
is fabricated. This guide serves as a ref-
erence for the entire team. Every effort
should be made to attain prosthetic
contours that have proper intrinsic
proportions, as well as proportions
consistent with the adjacent teeth.

To achieve optimal esthetics, each
phase of treatment must be well exe-
cuted from the initial evaluation and
the preparation of the implant recipi-
ent site, to the provisional phases prior
to implant placement, through provi-
sionalization following implant inte-
gration, and the fabrication of the
definitive prostheses.

The following cases illustrate all of
these considerations that have led to
predictable esthetic treatment results.

Case NO. 1

A 67-year-old woman was seeking
replacement of her current removable
partial denture with fixed restorations.
Her specific complaint was the instabil-
ity of the denture as well as the Class III
tooth relationship of her mandibular
anterior teeth (Figures 1, 2).

On clinical and radiographic exam-
ination, a diagnosis of lack of posterior
support was made (Figure 3). There was
also insufficient bone in the posterior

maxillary and mandibular areas for
direct placement of implant-supported
restorations.

The objectives of treatment included
providing the patient with implant-sup-
ported restorations in both the maxilla
and mandible, as well as orthodontically
retracting the mandibular anterior teeth
to provide for a more Class I horizontal
and vertical tooth relationship.

When significant numbers of teeth
are missing, the orthodontist is at a dis-
advantage because of lack of anchorage
to effect the desired tooth movement.
The literature has shown that dental
implants can be used as anchors for
both orthodontic and orthopedic move-
ment.819 By utilizing an interdiscipli-
nary approach, implants can be used to
provide anchorage, and then restored as
implant-supported restorations.

With these objectives in mind,
a treatment plan was formulated that
required communication between
the surgeon, orthodontist, and
prosthodontist.

The first stage was to complete a
bilateral maxillary sinus lift with bone
augmentation, as well as onlay grafting
of the mandibular posterior sextants.

Implants are usually placed prior to
the start of orthodontic treatment,
which can be difficult since the post-
orthodontic position of the teeth needs

Figure 4.
Preorthodontic
-mounted diag-
nostic casts.

Figure 5.
Orthodontic
set up,
mandibular
anterior teeth
retracted. Note
amount of hor-
izontal overlap.
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to be determined beforehand. An ortho-
dontic set up was completed on the cast
to determine the final position of the
teeth (Figures 4, 5). Using this set up, a
surgical template was fabricated to com-
municate the positioning of the
implants to the surgeon (Figures 6, 7).
The maxillary and mandibular implants
were placed (Figures 8, 9).!! The implant

Treatment Planning

in position of tooth No. 21 could not be
ideally positioned due to the distal root
inclination of tooth No. 22.

Once osseointegration had been
established, provisional restorations
fabricated from polymethylmethacry-
late were placed on the implants (Figure
10). These restorations simplified the
attachment of the orthodontic appli-

Figure 8. Mandibular implant placement.
Note nonideal placement of implant in region
of tooth No. 20 as a result of the distal inclination
of the root of No. 22.

Figure 9. Maxillary implant placement.

Figure 10. First set of provisional restora-
tions on implants. Orthodontic brackets bonded
to mandibular anterior teeth and implant provi-
sional restorations in the posterior mandible.
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Figure 11. Retraction of mandibular anterior
teeth, using implant provisionals as anchorage.

ance, restored occlusal function,
improved esthetics, provided posterior
vertical support, and served as blue-
prints for the definitive implant-borne
restorations.'?

Orthodontic brackets were attached
directly to the provisional restorations
using polymethylmethacrylate resin
and orthodontic treatment was begun
immediately. Using nickel titanium
wires, a sustained orthodontic load
was applied to effect lingual move-
ment of teeth Nos. 22 to 26 (Figure
11). On completion of the orthodontic
treatment, a second set of provisional
restorations was fabricated since the
vertical and horizontal relationships
of the anterior teeth were now a more
Class I relationship (Figures 12, 13).
The existing provisional restorations
facilitate the fabrication of the defini-
tive prostheses in that they are the
blueprint for the final design. These
restorations were used to communi-
cate esthetic and functional informa-
tion to both the patient and laborato-
ry technician for a predictable out-
come (Figures 14-16).

Communication between the
allied specialists is essential to achieve
optimal results. Without adequate
communication, the treatment provid-
ed will fall short of the desired results,
regardless of the initial planning. A
systematic planned and executed
treatment protocol will meet the
desired goals and inevitably will result
in a satisfied patient.

Case No. 2

A 28-year-old woman presented with
congenitally missing lateral incisors.
These edentulous spaces had been
restored previously with resin-bonded
fixed partial dentures, which had not
provided a successful outcome. The
patient also felt the maxillary central
incisors were narrow and requested a
more dominant appearance (Figure 17).



Clinical and radiographic examina-
tions indicated a number of issues that
could be corrected to improve the over-
all esthetics. These included relative
tooth dimensions, prosthetic replace-
ment of the lateral incisors, color and
smile symmetry.’®> To confirm the
analysis matched the perceptions of the
patient, a diagnostic wax pattern was

formed and an acrylic resin template of
the wax pattern fabricated. This tem-
plate served to communicate the
desired result to the patient. Approval
from the patient was sought and
obtained. The treatment plan was for-
mulated and put into action.
Radiographic examination revealed
inadequate interradicular space for

Figure 12. Second set of provisional restora-

tions following orthodontic movement of
mandibular anterior teeth.

Figure 13. Maxillary occlusal of provi-
sional restorations.

placement of the implants without

damaging the adjacent teeth.
Computer-aided tomography revealed
inadequate  buccolingual  osseous

dimensions for insertion of implants
(Figures 18, 19).

A treatment plan was formulated,
which  included communication
between the orthodontist, surgeon and
prosthodontist. The first phase of treat-
ment included orthodontic therapy to
provide sufficient interradicular place
for placement of implants. The space
for the prosthetic restorations was com-
municated to the orthodontists by
means of a diagnostic wax up. The
patient was informed that following
orthodontic therapy, the incisal edges
of teeth Nos. 8 and 9 would be irregu-
lar, and as a result, would require
restoration (Figure 20).

Following orthodontic therapy, an

Figure 14. Definitive metal ceramic
prostheses.

Figure 15. Maxillary occlusal of definitive
restorations.

Figure 16. Mandibular occlusal of definitive
restorations.

Figure 17. Preoperative condition. Patient
presents with congenitally missing lateral incisors.

Figure 18. Periapical radiographs display-
ing inadequate interradicular space for implant
placement.

Figure 19. CT scan showing inadequate
osseous volume faciolingually for implant
placement.
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autogenous bone graft was performed to
restore the osseous volume in the regions
of teeth Nos. 7 and 10. Bone was har-
vested from the mandibular symphysis,
providing a cortical graft. Advantages of
this type of transplant are a short healing
period, maintenance of osseous density,
intraoral access, proximity to the recipi-
ent site, low morbidity, and no cuta-
neous scarring (Figure 21).14

Figure 20. Orthodontic movement to cre-
ate interradicular space for implant placement.

Treatment Planning

To attain the optimal morphology
of the prosthetic restorations, accurate
3-D positioning of the implant fixtures
is critical. A diagnostic wax up was
completed and used to fabricate a sur-
gical template, which served to com-
municate the implant position to the
surgeon. The mesiodistal positioning
of the implant required at least 1.5
mm of clearance from the adjacent
teeth. This clearance was necessary to
develop and maintain the integrity of
the papilla.’> Faciolingually, the
implants were placed for screw-
retained restorations with the screw
access holes emerging from the cingu-
lum of the definitive restorations.
Apicocoronally, the fixtures were
placed 2 mm apical to the adjacent
cemento-enamel  junction.  This
allowed for the adequate transition
from the cross section of the implant

to the natural contours of the replace-
ment tooth. An implant level impres-
sion was obtained immediately after
implant insertion (Figure 22). This
impression was used to fabricate provi-
sional restorations, which were deliv-
ered after uncovering the implant (at
Stage II) to develop appropriate soft
tissue contours (Figure 23).16

After preparation of Nos. 8 and 9 for
porcelain-bonded restorations, the
implant provisional restorations were
used as impression copings and incorpo-
rated into the impression (Figure 24).17
A soft tissue cast was poured against the
provisional restoration to provide a
good replication of the soft tissue.
Provisional restorations were provided
for the patient and definitive restora-
tions were fabricated (Figures 25, 26).

The definitive restorations satisfied
the functional and esthetic goal of

Figure 21. Autogenous bone transplant in
region of No. 10.

Figure 22. Fixture level impression with
surgical template and resin.

Figure 23. Provisional restorations on Nos.
7 and 10 two weeks following uncovery.

Figure 24. Provisional restorations on Nos.
7 and 10 used as impression copings.
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Figure 25. Implants and veneer prepara-
tions provisionalized.

Figure 26. Definitive metal ceramic
implant supported restorations on Nos. 7 and 10.
Bonded porcelain restorations on Nos. 8 and 9.



treatment. This was a result of coordi-
nated efforts between the surgeon,
orthodontist, prosthodontist, and lab-
oratory technician. Restoration of
tooth position and optimal bone vol-
ume were essential to ensure that only
minor adjustments were required at
the time of implant placement. Careful
observation of the chronology of treat-
ment stages and constant communica-
tion between the allied specialists
ensured an optimal esthetic and func-
tional outcome.

Summary

This article illustrated the advan-
tages of an interdisciplinary approach to
the management of patients who

require complex treatment utilizing
implants. Treatment planning must
begin through a visualization of the end
result. By paying attention to details,
systematically analyzing each factor that
affects the esthetic result, and recogniz-
ing inadequacies in osseous and gingival
contour, the restorative dentist can take
advantage of the benefits of orthodontic
and periodontal treatment to enhance
the esthetic and functional outcomes.
Without an interdisciplinary approach,
the final outcome can be compromised.
With a team approach to the manage-
ment of patients who require implants,
fewer compromises will occur and more
ideal restorations can be developed with
predictable results.
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