@ Implants and teeth have differential mobility and support.

@ Fixed prostheses supported by implants and teeth suffer more implant failure.

® When implants and teeth are connected there is a phenomenon of tooth intrusion.
@ An understanding of these points will aid in treatment planning.

Connecting implants to teeth
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PRACTICE

Osseointegrated implants have proven to have a high degree of success in the edentulous arches.” This success has been
replicated in partially edentulous arches.?”” When natural teeth are present, it can be tempting to fabricate restorations using
support from both implants and natural teeth. The mechanism of attachment and the perceived problem of the differential
support provided by the implant and the tooth have been discussed by many authors.8-13
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Connecting teeth to osseointegrated implants
presents a biomechanical challenge. This is due
to the implant being rigidly fixed to the bone
and the tooth being attached to the bone with a
periodontal ligament. This ligament allows teeth
more mobility than osseointegrated implants.
Studies have been equivocal about the efficacy
of this connection. Some studies indicate when
there is rigid connection of implants to teeth,
that this is an acceptable procedure and restora-
tions survive.'?"13 Recent studies indicate that
restorations with tooth and implant support are
not as successful.!4-17

One manufacturer’s approach to the prob-
lem has been the inclusion of an ‘intra-mobile
element’ into the implant. This resilient compo-
nent was to provide flexibility to the implant to
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compensate for the mobility of the tooth. When
this system was evaluated for that feature in an
in vitro study it was demonstrated that the ‘intra-
mobile element’ did not contribute to the flex-
ibility of the system. Furthermore, bending forces
were transmitted to the retaining screw of the
implant.!%!! Other authors have discussed using
a non-rigid connecting system to allow teeth to
move independently of the implant while still
being connected; key and key way types of con-
nections have been described. When non-rigid
connectors are used tooth intrusion has been
observed.'82! Possible causes of this intru-
sion have been assigned to friction between
the matrix and patrix of the attachment where
occlusal forces depress the tooth and friction
between the non-rigid components cause the
eventual intrusion of teeth (Figs 1-2). Similarly
micro-jamming of food particles at the bottom
of the matrix is said to cause a similar intrusion
as impaction of particles will prevent the tooth
from rebounding to its original position. It has
also been postulated that flexion of the mandi-
ble could generate forces which cause intrusion
of teeth connected to implants. However, intru-
sion has been documented in the maxillary as
well as mandibular arches.?! In addition the phe-
nomenon of intrusion has been seen in telescopic
connections where no occlusal force is applied
to the teeth.?223 Telescopic crowns on remain-
ing natural teeth between implants have been
used to incorporate the natural teeth into implant
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Fig. 1 Example of intrusion of tooth
when connected to implants with a
non-rigid connector.

Fig. 2 Another example of intrusion
of tooth when connected to implants
with non-rigid connector.

Fig. 3 Panoramic radiograph
illustrating implants placed on
maxilla, canine teeth were used to
support a provisional restoration and
were planned for extraction, however
the patient refused this and elected
to maintain them.

Fig. 4 Intra oral view of telescopic
crowns on teeth and implant
abutments.

Fig. 5 Intrusion of the tooth with
telescopic crown is evident about four
months after delivering restorations.

Fig. 6 Tooth — implant connected
fixed partial denture intra-orally;
note that the connection is affected
by a rest seat on the implant
restoration and the pontic is
connected to the tooth.

supported restorations. It has been reported that
intrusion of natural teeth occurs in these situa-
tions as well, even though there is no direct con-
tact of the natural tooth with the opposing occlu-
sion (Figs 3-5). Two theories have been presented
to describe this phenomenon. One proposes that
the periodontal ligament atrophies due to disuse
or lack of stimulation.2*26 Another describes
the transfer of shock waves to the natural tooth
which forces the tooth into the socket.?’

DISCUSSION

Rigid connection of teeth to implants is not
rational due to the adverse effects to the
implants in the long term. Non-rigid connection
has the potential of intrusion of teeth.!4"17 A
review of the literature will reveal that there are
many authors who advocate this tooth-implant
connection despite this mis-match of mobil-
ity.!>28 This connection is used to potentially
gain support from the tooth, to preserve the
tooth or to provide stability to rotational forces
directed at the screw joint of the implant sup-
ported part of the restoration.

Clinicians who advocate connecting teeth to
implants rigidly accept the differential mobil-
ity of the implant and natural tooth. They deem
there is sufficient flexibility in the implant stack
to allow sharing of the load.?8-3! For this to
occur, the implant components and their retain-
ing screws must exhibit some degree of flex-
ibility,? the periodontal support of the natural
tooth must be adequate and constant and the
amplitude of movement of the prostheses must
be minimal.?? This amplitude of movement will
also affect the magnitude of the force to the
screw joint on the implant and must be less than
the preload of the retaining screw in order to
prevent screw loosening. Constant bending of
the screw could lead to metal fatigue and failure
of the implant components.>

Others believe that a non-rigid connec-
tion placed between the pontic and the tooth
will alleviate the biomechanical mis-match of
mobility between the implant and tooth. Dif-
ferent methods of this connection have been
described.®® However, when this type of con-
nection occurs the phenomenon of intrusion of
the tooth has been reported.!4-17.21,23

One rational method has been reported that
can potentially allow sharing of load between
tooth and implant and eliminate the problem
of intrusion of teeth.* This technique has been
modified and will be described in the following
patient presentation.

It was determined that a fixed partial den-
ture was required from implant #30 (mandibu-
lar right first molar), implant #29 (mandibular
right second premolar), pontic #28 (mandibu-
lar right first premolar) and tooth #27(man-
dibular right canine). A non rigid connection
in the form of a deep removable partial denture
(RPD)-type spoon-shaped rest was fabricated on
the distal of the pontic; the corresponding rest
seat was prepared on the implant #29 (Fig. 6).
The pontic was rigidly connected to the tooth
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(Fig. 7). To allow retrieval of the implant res-
torations a telescopic crown was placed onto
tooth #27 and the superstructure attached to the
pontic was placed over the telescope with a set
screw to aid in retention (Fig. 8). This allowed
removal of the superstructure from the tooth
and removal of the implant segment if required.
Mechanically this system allowed loading of the
implant and tooth when loads were applied to
the pontic and free movement of the tooth when
occlusal forces were applied to the tooth alone.
No intrusion of the teeth or adverse effects to
the abutments have been noted in restorations
with this design (Fig. 9).

This design addresses both problems of
overloading the implant due to excessive can-
tilevers and preventing intrusion of teeth when
connected to implants. This design also allows
load sharing between the two types of support
for the prostheses. Figure 10 diagrammatically
illustrates how most clinicians connect implants
to teeth. In this system if we assume that the
implant restoration and pontic segment are
rigid, then no load sharing is possible with the
tooth, since the tooth has much more mobil-
ity than the implant. In addition the tooth can
intrude. In effect there is a cantilever to the
implant support placing stress on the screw joint
and to the implant itself. Figure 11 illustrates a
more rational connection of implants and teeth;
in this system the tooth-pontic segment can
move independently of the rigid implant and
occlusal loads on the pontic area can be shared
between tooth and implant abutments. Figure
12 is a modification of the idea presented in
Figure 11; the attachment is substituted with a
deep removable partial denture-like rest which
allows more freedom of movement. This is the
method used when no choice remains but to
connect teeth to implants.

CONCLUSION

A review of the literature and discussion of the
effects of connecting teeth to implants with dif-
ferent modalities has been presented. There is no
doubt that the free standing option where teeth
are not connected to implants is the preferred
method of restoring missing teeth. A method
of implementing the connection of teeth to
implants has been described and may be of use
when the free standing option is excluded.
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