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Dental implants in periodontal care

Dennis P. Tarnow, DDS

New York College of Dentistry, New York, New York, USA

Dental implants are becoming more commonly used in periodontal
offices. The literature related to implants this past year was filled
with important material that will change the way we diagnose and
formulate treatment plans. This review covers the key points that must
be understood to maximize success with dental implants.
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In an attempt to cover the topic of dental implants
in periodontal care, I have divided the literature
into six categories. They comprise guided tissue
regeneration around implants, splinting of natural
teeth to implants, etiology and treatment of ailing
implants, maintenance of implants, different coat-
ings and types of implants, and future considera-
tions.

Guided tissue regeneration around implants

Immediate extraction socket placement

A few articles dealt with histologic response of
placing an implant into immediate extraction sock-
ets. Becker et al [1**], Caudhill and Meffert [2],
and Warrer et al. [3**] all documented that using a
barrier material can help osseointegration around
the space between the implant and the wall of
the socket (Fig. 1). In fact, guided tissue regen-
eration must be used whenever there is a space;
otherwise, fibrous tissue forms next to the implant

~ (Fig. 2). In addition, Warrer et al. [3**] showed

that filling the socket with Interpore 200 (Inter-
pore Intl., Irvine, CA) did not allow for osseointe-
gration unless Gore-Tex (W.L. Gore, Flagstaff, AZ)
was placed over the defect.

~ The only situation that showed histologic evidence
- of osseointegration without a barrier material in-
- volved growth factors used inside the extraction
socket. Rutherford et al [4*°] used bovine os-

teogenic protein in the sockets and induced new

~ bone formation in close apposition to titanium im-
- plants within 3 weeks.

A concern that must be mentioned is that the bone
in most of the histologic sections was not yet very
dense. This of course can be a problem in terms of
the amount of load that the implant can withstand.
In addition, some patients had a dehiscence of the
membrane, which had to be removed before stage
2 surgery. Dehiscences might affect the amount of
bone that forms next to the implant. They would
also be a problem if a resorbable membrane were
used because it would dissolve quickly once ex-
posed and might not allow for bone growth against
the implant.

Dehiscence defects

Often the ridge is thinner than the implants being
placed. The result is a dehiscence on the buccal or
lingual surface of the implants. Two clinical studies
verified the usefulness of guided tissue regenera-
tion over dehisced defect sites [5**,6**]. Both stud-
ies were of great clinical significance because the
authors observed the implants after occlusal load-
ing and sustained the ability of the newly formed
bone to bear the stress well. Jovanovic et al. [6°°)
also documented the potential problem of dehis-
cence of the soft-tissue flap over the barrier mem-
brane during healing. When the material had to be
removed prematurely, there was incomplete fill of
the defect.

Splinting of natural teeth to osseointegrated
implants

One of the highly debated subjects in treatment
planning is the controversy of whether to rigidly
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connect osseointegrated implants to natural teeth
to support fixed partial dentures. The concern was
that the rigidly connected bridgework would put
extra stress on the implants through the poten-
tial movement of the abutment tooth. Gunne et
al. [7**] reported on 46 bridges placed bilaterally
in 23 patients. On one side the bridge was sup-
ported by implants and on the other by a rigid
connection between an implant and a tooth. The
authors’ findings were interesting in that after 3
years of occlusal loading, four of the implant-sup-
ported and only two of the combination-supported
bridges failed. In addition, there was slightly less
marginal bone loss around the implants on the side

Fig. 1. Top left, Implants have been placed into imme-
diate extraction sockets. Top right, Augmentation ma-
terial was secured to the dental implant with the cover
screw. Middle left, Exposure of implants 18 weeks after
initial surgery. Note minimal bone formation adjacent to
control implant. The augmentation has remained in po-
sition for the entire healing time. Middle right, The aug-
mentation material has been dissected from the under-
lying bone. Note increase in bone width. Bottom left,
New bone has covered the previously exposed implant
threads. (From Becker et al. [1*®]; with permission.)

splinted to teeth. This study certainly questions
the opinion that osseointegrated implants should
never be splinted to teeth. In fact, splinting may be
beneficial.

Another reported side effect of interlocking non-
rigidly to teeth is the potential for changes in the
position of interlock. The teeth may intrude, caus-
ing the male part of the precision interlock to
be more occlusal in position after a few months
of loading (Fig. 3). However, the explanation of
this intrusion is still unknown. Cho and Chee [8°*°]
reported on two noncemented telescoped teeth
that migrated apically out of an implant-supported
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Fig. 2. Control specimen with soft-tissue interface between
implant and bone (asterisks). (From Becker et al. [1°*); with
permission.)

bridge. Further research must be done to verify
whether the teeth are in fact intruding or whether
the bone supporting the implants is being stimu-
lated after loading and thus is allowing for supere-
ruption of the bridgework.

Fig. 3. Note that the male part of the interlock is now more
occlusal in position after 6 months of loading.

Etiology and treatment of ailing and failing
implants

Despite the long-term success of osseointegrated
implants, failures occur with time and use. When
bone loss occurs around an implant to the point
where it is mobile, it is a failed implant. If the im-
plant has a significant rate of bone loss but is still
nonmobile, it is a failing implant. If the implant has
lost bone but the bone loss is now arrested, then
it is an ailing implant. Surgical repair of the ail-
ing implant may be attempted, but the outcome of
the treatment is still unknown and unpredictable.
Three different types of healing may occur around
an ailing implant. The ideal healing response- is
reosseointegration, in which bone forms directly
against the previously exposed ailing implant. The
second-best response is repair, with long junctional
epithelium, or fibrous tissue, or both against the
implant. The third-best response is the arrest of
any further bone loss, but without repair of bone
or soft tissue against the exposed implant.

Fig. 4. New prototype of hybrid design with a machined tita-
nium surface in the coronal half and a plasma-sprayed tita-
nium surface at the apical half. This will theoretically allow
for minimal plaque accumulation at the crest if the implant
becomes exposed to the oral environment while still maxi-
mizing the percent of bone integration.

To attempt reosseointegration the defect must first
be debrided, and the implant must be detoxified
and then treated with guided tissue regeneration.
A series of studies [9,10°*,11**] showed that detox-
ification of an implant surface may occur by both
chemical and physical means. However, all tests
were in vitro, and detoxification and debridement
of the ailing implant may not be as predictable in
an intrabony defect. Detoxification is a problem if
the implant is a screw type instead of a cylinder
because the screw may block the effectiveness of
the debridement. In another study, by Burchard
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et al [12], stannous fluoride was shown to retard
fibroblastic attachment to various implant surfaces
in vitro. Stannous fluoride may therefore not be
the chemical of choice to detoxify an implant if
repair reosseointegration is being attempted.

There is no histologic evidence that reosseointe-
gration is possible #n vivo. Therefore we must
approach case reports showing “fill” of a defect
around an ailing implant with caution because this
“fill” may represent reosseointegration.

From a bacteriologic standpoint, Rosenberg et al.
[13**] differentiated between an implant that failed
because of occlusal trauma and one that failed
because of infection. Implants that failed because
of trauma had morphotypes similar to those of
healthy implants, whereas those that failed because
of infection had bacteria similar to those found in
teeth with periodontitis.

Soft-tissue reaction around implants was also eval-
uated by many investigations [14,15,16°¢,17,18]. Of
particular interest was the research by Lindhe et
al. [16**] in which experimental inflammation was
created around teeth and implants in dogs. Both
clinical and radiographic signs of tissue destruc-
tion were more pronounced around implants and
most important, the lesion around implants ex-
tended into the bone marrow. The fact that the
inflammatory infiltration was not limited to the soft
tissue may mean that failed implants could result in
an osteomyelitis in some cases. However, this ev-
idence must be documented further in both other
animal models and humans before bone infiltration
can be accepted as the pathway of inflammation
around an implant.

Maintenance of dental implants

Many review articles were written about implant
maintenance (17,19,20°]. The article by Jensen and
Jensen [20°] is highly recommended for its thor-
oughness and excellent literature review. As far as
new research is concerned, the article by Gantes
and Nilveus [21°*] demonstrated the effectiveness
of a new plastic tip on an ultrasonic scaler. It also
reemphasized the safety of using a rubber cup and
plastic hand scaler on titanium. However, the new
plastic ultrasonic tip must be tested on titanium
and other implant surfaces before being used.

Probster et al. [22*] also demonstrated that
acidulated fluoride prophylactic agents should be
avoided around titanium implants because they
can corrode the surface. However, neutral fluoride

solutions did not cause that problem and were
to use.

Different types and coatings of implants

The controversy over different types of impl
and their surface coating and morphology
tinued. Of particular interest was the study b
Buser et al. (23] showing that nonsubmerge
plants had a high success rate in a 3-year long
tudinal study. Lum et al [24] again docum
in primates that blade implants integrate histol
cally when not loaded and sometimes even whe
loaded immediately.

Whether to use durapatite coatings is still a sourc
of great controversy. Certainly, if hydroxyapati
becomes exposed to the oral environment, it may
become a plaque trap and can cause oral hygiene
problems. However, it still gives faster integration
and a higher percentage of bone-to-implant contact
during the early stages of healing. Gottlander and
Albrektsson [25°%] reported this early healing phe-
nomenon in rabbit tibias at 6 weeks, but showed
more bone-to-implant contact with titanium im-
plants at 1 year. Why this reversal takes place and
whether it occurs in humans has not been sub-
stantiated.

Future considerations

Growth factors will be used extensively in the fu-
ture. They will allow faster and more complete
integration of implants. In addition, they will prob-
ably be used to treat ailing implants in an attempt
to achieve reosseointegration rather than to repair
defects.

The use of resorbable membranes will increase.
These materials will take their place alongside non-
resorbable filters but will not replace them. There
will be a place for both types; only after more
research will we know in which situation to use
each one.

New surface textures and coatings will be used.
Most common will probably be a hybrid type of
implant with a rough titanium or durapatite coating
to maximize bone integration on the apical half,
and a machined surface on the coronal half (Fig.
4). This combination has the potential to increase
bone deposition while minimizing peri-implantitis
if the top half of the implant should become ex-
posed to the oral environment.
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*Certainly there will be better instruments to test
the bone density and the load-bearing capabilities
of implants in that bone. These instruments will
help prevent the failures often seen from occlusal
overload, and will aid the practitionér in proper
design and treatment plan for the patient.
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