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Endosseous implant dentistry has become a predictable clinical modality. The
role of the restorative dentist is to minimize overload to the crestal bone by

utilizing implant occlusal principles. The prosthetic stages of treatment should

follow a disciplined sequence. This article reviews occlusal principles and clinical

applications for long-term success of endosseous implants.

INTRODUCTION

he utilization of oral im-
plantology in the field of

dentistry is growing at a

rapid rate. The surgical and

prosthetic disciplines of the

field have demonstrated
evidence-based success rates, encour-
aging more widespread use by the
dental profession. Although the surgi-
cal aspect of the field has expanded
into many high-profile areas (ie, im-
mediate implant placement, distraction
osteogenesis, and the orthodontic an-
chorage implant), it is the prosthetic
aspect that is most critical for long-
term success. More specifically, the oc-
clusal considerations for implant-sup-
ported prostheses make a major con-
tribution to ensure predictable results.!
The responsibilities of the surgeon
and the restorative dentist are to min-
imize occlusal overload to the bone at
the implant interface>” First, a proper
diagnosis is made that will lead to a
satisfactory treatment plan. Second, a
surgical template must be developed to
insure ideal implant placement. Third,
a passive interim prosthesis of ade-
quate retention and form with an ac-
ceptable occlusal scheme is required.

Finally, the utilization of progressive
loading to improve the density of bone
adjacent to the implant will allow the
reduction of stress at the peri-implant
cervices.®® These factors are essential to
improve the long-term prognosis of
implant-supported prostheses.

METHODS

Implant-protected occlusion principles
should be observed during all recon-
structive stages of treatment.!®! First,
the natural dentition must be evaluated
for occlusal prematurities and adjusted
prior to implant reconstruction (Fig-
ures 1 and 2). The natural dentition
should be equilibrated to minimize ec-
centric interferences and to establish a
harmonious centric occlusion. Second,
the final implant abutments and
crowns should be evaluated prior to
the patient’s appointment (Figures 3
and 4). The abutment should demon-
strate proper axial taper and an in-
traocclusal space for sufficient metal
framework and porcelain application.
Centric occlusion, lateral excursions,
and protrusive movements should be
evaluated from the articulated stone
models. Tt is essential that the dental
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FiGures 1-8. FIGURE 1. Centric occlusion. FIGURE 2. Articulated diagnostic models—centric occlusion. FIGURE 3. Implant abutment—axial
taper. FIGURE 4. Implant abutment—interocclusal distance. FIGURE 5. Implant-supported crown—reduced buccal-lingual dimension. FIGURE
6. Gingival sulcus—mormal. FIGURE 7. Periapical radiograph—healing collar attached to implant. FIGURE 8. Periapical radiograph—abut-
ment implant.
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laboratory be guided in their under-
standing of the elements of implant oc-
clusion. The soft-tissue model, height
of the abutment, and buccal-lingual di-
mension of the crown or bridge should
be inspected prior to the final place-
ment of the prosthesis (Figure 5). The
soft-tissue implant model should cor-
respond to the clinical sulcus probing
depths to ensure a clinically acceptable
emergence profile. The buccal-lingual
dimension of the crown or bridge
should be reduced in comparison with
the natural tooth it replaces. At the im-
plant-supported crown placement pro-
cedure appointment, the soft and hard
tissues surrounding the endosseous
implant must be evaluated (Figures 6
and 7). The soft tissues should not ex-
hibit signs of inflammation such as
redness, edema, and purulent dis-
charge. The hard tissues should exhibit
minimal crestal bone loss (<2 mm) at
the preocclusal load stage. A radio-
graph of the implant-abutment inter-
face is an essential benchmark for fu-
ture bone protection (Figure 8). A stan-
dard repeatable radiographic tech-
nique (ie, X-ray cone positioning
device) should be employed to confirm
the preload crestal bone levels and
complete abutment seating. Implant
abutments should be hand tightened,
their positions confirmed using an
acrylic orientation jig and verified with
a radiograph prior to final screw tight-
ening with a calibrated torque wrench
to 30 Nem. The acrylic orientation jig
serves to confirm that the abutment
placement on the working model cor-
responds with the same position in-
traorally (Figures 9 and 10). The ori-
entation jig is instrumental in the
placement of the implant abutments
mto their correct positions. The role of
the acrylic jig is most useful when mul-
tiple abutments with numerous hex-
agonal sides are part of the implant re-
construction (Figures 11 and 12). After
abutment placement, the interproximal
contact points for the implant-support-
ed crowns can be adjusted and the oc-
clusion corrected. It is essential to es-
tablish only axial occlusal contacts on
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implant crowns, which will increase
the compressive axial forces and de-
crease shear/tensile or angled forces.
Endosseous implants should have zero
to minimal contacts during centric oc-
clusion and lateral and protrusive
excursions. Protrusive movements
should permit the anterior teeth to di-
socclude the posterior implants. If the
anterior components are implants, 2 or
more should be splinted together. On
completion of the occlusal equilibra-
tion, the final restoration is cemented
with temporary cement and a radio-
graph is taken (Figure 13). The radio-
graph should be evaluated and resid-
ual cement removed with a nonmetal
instrument to avoid scratching of en-
dosseous implants.

DiscussioN

It is critical for the practitioner to ap-
preciate the differences between natu-
ral teeth and endosseous implants in
regard to the application of stress. The
most significant difference is created
by the periodontal ligament and its
unique properties. This vital structure
unique to natural teeth allows for
stress distribution, mobility, occlusal
trauma tolerance, and proprioception.
Endosseous implants lack a periodon-
tal ligament, thereby lacking the prop-
erties of that structure. The periodontal
ligament allows forces to be dissipated
away from the crest and toward the
apex of the tooth. The endosseous im-
plant demonstrates no significant
movement, which results in greater
forces being directed at the crest of the
surrounding bone. Because there is no
shock-absorber effect, as is seen with
natural teeth, implants subjected to ex-
cessive occlusal loads will demonstrate
microscopic stress fractures, fatigue,
cement breakdown, and screw loosen-
ing.

The proprioreceptive properties of
the periodontal ligament assist in the
monitoring of centric and excursive
forces. Natural teeth exhibit pain sen-
sations, which are considered to be a
protective mechanism. Endosseous im-
plants have no proprioreceptive mech-

anism to signal excessive force. They
may experience a slow, dull pain that
delivers a delayed reaction to the host
site. These factors may contribute to
long-term problems that will jeopar-
dize the survival of implants. It is es-
sential that the implant dentist view
the occlusal forces as the weakest link
in the dental implant system.

Researchers and clinicians appre-
ciate that natural teeth and endosseous
implants have distinctive shape differ-
ences. Natural teeth present with very
different cross-sectional shapes com-
pared with the circular shape of im-
plants. The varying morphology of nat-
ural teeth is influenced by their posi-
tions in the arch. They are designed to
withstand occlusal trauma by appro-
priate distribution of forces. The cir-
cular shape of endosseous implants
makes them less effective during ec-
centric jaw movements. If one com-
pares the cross-section of a molar to a
wide-body implant, there are signifi-
cant differences in the total surface ar-
eas of each.

The major objective of an implan-
tologist is to develop an implant occlu-
sal scheme that will recognize and uti-
lize natural tooth movement. Move-
ment of natural teeth may be from 8 to
28 pm. Endosseous implants demon-
strate virtually no movement.’>*
Therefore, for the patient with a tooth
and implant-borne reconstruction, at-
tention must be paid to the occlusal
scheme. Implant protective occlusion
(IPO) is developed from a concept that
refers to a specially designed occlusal
plan.® The IPO is a medially posi-
tioned, lingualized occlusion adapted
to natural resorptive patterns. Its pri-
mary goal is to direct occlusal loads to
the implant bodies within the physio-
logic limits of each patient. It aims at
decreasing the forces of occlusal con-
tacts and increasing the number of im-
plants, and their diameters. Thus, if
they are subjected to angled loads, un-
favorable crown-implant ratios or sup-
porting the cantilever portions of pros-
theses, they will be able to respond
more successfully.
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FiGUres 9-13. FiGURE 9. Intraoral abutment placement. FIGURE 10. Intraoral acrylic abutment orientation jig (1 unit). FIGURE 11. Acrylic
abutment orientation jig (2 units). FIGURE 12. Acrylic abutment orientation jig (3 units). FIGURE 13. Periapical radiograph—final restoration,
implant, abutment, porcelain-fused-to-metal crown.

The management of angled forces
and abutments is an essential aspect of
implant prosthodontics. Angled forces
increase the amounts and types of
stress, converting them to a higher lev-
el of shear. Angled abutments also ex-
hibit problems due to their inability to
direct forces along the long axes. As a

result, it is essential to revise implant
numbers, sizes, and locations to opti-
mize occlusal force distribution. The
need for surgical ridge augmentation
may be indicated in order to improve
the labial placement of implants.
Occlusal table width is a critical pa-
rameter that the restorative dentist

must assess. The width of the occlusal
table may be related to the width of the
implant body. It influences the amount
of force needed for mastication, buccal-
lingual ridge lap dimensions, and por-
celain fracture. Wide occlusal tables of-
ten cause offset contacts during mas-
tication and parafunction. Therefore,
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the buccal-lingual dimensions should
be minimized in order to reduce the
force required to penetrate a bolus of
food. This feature will diminish the
levels of stress to the supporting bone.

Another beneficial factor is to in-
crease the total surface area of the im-
plants. This will reduce stress to the
bone and can be accomplished by us-
ing wider implants and/or splinting
standard-size implants together. Of
benefit would be to change from a
fixed prosthetic reconstruction to a re-
movable design. This is particularly
critical when treating a patient who
has a parafunctional habit (ie, brux-
ism).

The utilization of cantilevers is
practiced in implant dentistry. Because
occlusion is so critical for long-term
success, it should be designed, when
feasible, to direst forces through the
implant bodies and away from any dis-
tal cantilevers. This will reduce com-
pressive forces on the distal cantile-
vers, as well as minimize shear and
tensile forces on the more anterior im-
plant abutments. Contact must be
avoided at the distal aspects of canti-
levers during lateral excursions. Partic-
ular attention should be made to the
endosseous implant anterior-posterior
(A-P) spread, which will determine the
length of the cantilevers.’® As the A-P
spread increases, so can the length of
the cantilevers. A general rule on can-
tilever length is 1.5 X the A-P spread.

CONCLUSION

The role of the restorative dentist is to
understand the responsibilities to min-
imize occlusal overload and its delete-
rious effects. The importance of a prop-
er diagnosis leading to a treatment
plan providing adequate support must
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be appreciated and the differences be-
tween natural teeth and dental im-
plants understood, which would allow
the development of an implant-pro-
tected occlusion. More specifically,
treatment plans containing angled
abutments, wide occlusal tables, less
than optimal cumulative surface areas,
and cantilevers should be alleviated or
minimized prior to initiation of thera-
py. These principles will encourage
predictable, satisfactory results.
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