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Occlusal Forces and
Maxillary Implant-
Supported, Complete-
Arch Prostheses

There are a number of in vitro and
in vive studies on the effects of oce
cluzal forces on implants, In vivo stud-
ies are more difficult to conduct and
standardize, but results are more
clinically relevant.

Success raves for complete-arch,
implant-supported maxillary prosthe-
ses may be less favarable than those
observed for mandibular implant-sup-
ported prostheses. In addition, maxil-
lary removable overdentures have
been reported to experience a rela-
tively high failure rate. Forces directed
to implanits as a result of ooclusal func
tion are not well understood and are
difficult to measure.

A study by Mericske-Stern et al
from the University of Berne, Switzer-
lamed, measured coclusal forces on im-
plants for maxillary complete-arch,
implant-supported prostheses of 2
different designs. The 2 prostheses,
made for the same patient, were inter-
changeable and supported by 5 uni-
formiy distributed ITI implants [Strau-
man AG, Waldenburg, Switzerand).

One restoration was a metal-rein-
forced, bar-retained, U-shaped owver-
denture with acrylic resin artificial
teeth. The other was a cast-gold,
screwsretained, complete-arch fixed
prosthesis. Piezo-electric force trans-
ducers were fitted to the implants
(Figure 1).

Forces were measured in 3 dimen-
sions for (1) clenching, (2} occluding
on a bite plate positioned on the pos-
terior teeth and (3) chewing on apples
and bread., When the bar-retained
overdenture was tested initially, a 1-
piece bar that was rigidly attached 1o

Figure 1. Prezo-electric force
transducers were fitted to implants
sipporting maxillary overdenture.

all 5 implants was used for support.
The bar was then sectioned to form 2
separate bars and the experiment was
repeated.

Results indicated similar force
patterns for the fixed and removable
prostheses and for the 1-piece and
2-piece supporting-bar designs.
Forces were significantly higher on
posterior implants compared with an-
terior implants.

Comment

The implants for this patient were
unifermly distributed and optimally
placed for a fixed implant-supported
prosthesis. This favorable positioning
resulted in an overdenture with an
occlusal table that was entirely sup-
ported by implants. Meither the bar
nar the scclusal table for the overden-
ture produced a cantilevering effect,
and forces were comparable to those
generated with the fixed prosthesis,

It can be concluded that favorable
force distribution is likely for a fixed
or a removable implant-supported
prosthesis when support is obtained
from an optimal number and distribu-
tion of implants, However, these re-
sults are not applicable to all dinical
situations,

Commonly, the bar-retained over-
denture is a design of “last resort”
when the positioning, distribution or
number of implants does not permit
optimal support for a ixed prosthesis,
Resultant forces under less advanta-
gecus conditions, which were not
evaluated in rhis study, may be quire
different. Distal cantilevers that are
common with less favorable implant
support may generate bending forces
on posterior implants and lifting (ten-
sile) forces on anterior implants.
Mericske-Stern &, Venetz E, Fakddnder F, Biir-
Ein W. In vive force measirentents on mmaxi-
fary foplants supporting a fived prosthesis or
an overdeninre; @ pital shndy. | Prosthet Dent
LM EA 25547,

Abutment Strain with
Single Implant-
Supported Crowns

Multiple, splinted root-form im-
plants have been used successfully to
support complete-arch mandibular
prostheses, Favorable results experi-
enced with initial applications of
implant-supported prosthodontics
have encouraged new and innovative
approaches.

These root-form implants have
now been used to support single mo-
lar replacements. MNevertheless, this
implant design was not intended
originally to support freestanding sine
gle maolars. Several alternative ap-
proaches have been suggested for sin-
gle-molar implant support, inchuding
the use of a wide-diameter implant or
the placement of 2 regular-diameter
implants (Figure 2.

An in vitro expenment by Seong
et al from the University of Minnesota
used strain gauges to evaluate effects
of eccluzal loading of single molar
crowns with 3 types of implant sup-



port. Three acrylic resin experimental
models were made, each with an
implant-supported mandibular first
melar crown. One orown was sup-
ported by a regular-diameter (3.75
mm) implant, the second crown was
supported by a wide-diameter {5 mmj)
implant and the third crown was
supported by 2 regular-diameter
implants.

The crowmns were statically loaded
with 35 and 70 N, and forces were
measured with a strain gauge [see
covier illustration). Forces were also
varied by location on the occlusal sur-
face and by angulation. The single
3.75 mm diameter implant experi-
enced the largest strains compared
with the other 2 designs. A 15°, off-
axis loading induced much larger
strains compared with axial loading,
and alvering the location of occlusal
contact also had a significant effect on
recorded strains.

Comment

Many factors can influence the
success rate of implant-supported,
single molar crowns. Locating the oc-
clusal contacts over the center of the
implant can avoid bending moments,
and the vse of wider-diameter im-
plants ¢an also improve the bio-
mechanics,

The use of 2 implants (o support
a single mandibular molar crown
is a logical approach—producing 2-
rooted support similar to that of a
natural molar. However, it is often
difficult vo fnd sufficient space to
place 2 implants, and the roots of the
adjacent teeth can be damaged during
implant placement. Development of
adequate embrasure form is also diffi-
cult when 2 implants are used to sup-
port a single molar.

The tactile sensation from the ad-
jacent teeth is also an important con-
sideration. A single implant-sup-
ported molar crown located between
2 natural teeth can depend on the
sensation from the periodontal liga-
ments of the adjacent natural teeth for
sensory input during mastication.
Multiple implant-supported crowns in
series, without contiguous natural
teeth, do not benefit from this effect,
and splinting of the crowns appears
raticial wder these canditions.

il

Figure 2. Methods of support car be conventional-dicmeter inplant (A),
wide-diameter implanl {B) or 2 convendional-dimmeler implants {CL

Sepag W5, Karfoth TWP, Hodges 5. Experi-
mentelly nduced cbulment strams m Hhree
Iypes aoff sangte-analar fmplant restovabions,

| Prosthet Dent AR0084:318-326.

Angulation of
Osseointegrated
Dental Implants

Implants can tolerate axial loading
much better than off-axis loading,
Consequently, the overall angulation
of the implant in relation to the oc-
clusal plane will play an important role
in acclusal force distribution. Presur-
gical planning with the use of surgical
guide templates has been recome
mended o improve the accuracy of
implant placement consistent with
optimal force distribution.

Mevertheless, the ability of tem-
plates to enhance implant positioning
was conjecture, A recent clinical evalu-
ation by Maitoh et al from Aichi-
Gakuin University, Japan, studied the
effects of using a surgical guide tem-
plate on the final ourcome of iImplant
placement.

Twenty-one implants were placed
with the use of a surgical templace and
were evaluated in & patients. Most
implants were inserted in the molar
regions where surgical access is more
restricted.

Results indicaved that the mean
difference between the actual location
and the proposed location of the entry
points for the implants was 0.3 mm,
and the mean difference between ac-
tual angulation and proposed angula-
tion was 5.

Comnvent

In this study, mean differences in
angulation were very shight, and the
greatest differences in angulation
wieri moted in the third molar regions.
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This observation was maost likely the
result of problems with orienting the
dental handpiece during the surgery
because of restricted interarch clear-
ance and unrelated to problems with
the template. Forces are highest in the
third molar area, so accurate angula-
tion in that region 15 more critical.

Results of this sty suggest that
carefully planned and fabricated surgi-
cal guide templates can ensure precise
implant placement, especially in areas
mesial to the third molar region, Op-
timal angulation of implants will facili-
tate the prosthetic phase of treatment
and allow effective control of the
hiomechanics.

Mt M, Ari B ORkrpwra 5, e @l Con
rriplanis be correctly magidated based on s
zical templntes wsed for asseaimiegrated den-
tal implaris? Clin Oral Impl Bes 2000:11:
A9 4,

Effects of
Occlusal Overload
On Osseointegration

Many dentists have assunved that
trauma from oacclusion can cause bone
rigorption around implants. To test
this hypothesis, Mivata et al from Mei-
kai University, Japan, placed mmplant-
supported restorations with varions

amounts of excessive ooclusal height
in 4 monkeys.

Each monkey received 2 adjacent
implants that were restored with
crowns. One monkey served as con-
trel and received crowns in functional
coclusion. The other 3 monkeys cach
received a restoration that was supra-
occheded by 100 pm, 130 pm or 250
gm. The peri-implant tissues were
miaintained with plague-control meas-
ures to control inflammation.

After 4 weeks, the animals were
examined clinically and radiographi-
cally and then sacrificed for histologic
evaluation. Results indicated substan-
tial bone loss for the restorations that
were supraoccluded by 180 ym and
250 prm. Bone loss was approsimately
half the length of the implant for the
restoration with 130 gm supraocclus
sian and bone resorption extended 1o
the apex of the implant for the monkey
restored with 250 pm supraocclusion,

Conmnient

This study found dramatic bone
loss after only 4 weeks for supraog-
cluded restorations, despite an in-
flammation-free environment. The
crowns restored with only 100 pm
occlusal excess did not produce re-
sorption during the 4 weeks. How-
ever, long-term effects of this very
slight supraccclusal relationship are
unknoswrn.

A previous report by the same
authors indicated that experimsental

inflammation combined with 100 2m
supraocclusion could also produce
bone resorption in monkeys. These
animal studies indicote the impor
tance of ensuring a precise, accurate
occlusal relationship combined with
contrel of local inflammation for im-
pant prosthodontics.

Mivata T, Kabapashi ¥, Araki H, of al. The
infTuence of comirodled occlvsn! averfoad on
pertimiplmad Hssie, part 37 o histolegn sy
i mramkeys. Int | Oral Maxillofac Implants
SN 15425431,

Do youi or yourr stafl have any
questions oF conuments about
Prosthodonrtics Newsletter?
Please write or call our office, We
would be happy te hear front you.




