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A CLINICAL STUDY OF AL203 CERAMIC IMPLANTS FOR
THE RECONSTRUCTION OF THE TERMINAL ENDENTULOUS
MANDIBLE
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Universitatsklinik, 6000 Frankfurt 71, FRG

Twenty seven A1203-dental endosteal implants were clini-
cally tested. The mean time of observation was 18.4
month, the longest 3.25 years. One of the implants was
lost after three month. Photoelastic analysis was used to
demonstrate stress distribution around the implant body.
Clinical evaluation consisted of visual observation of
the state of the oral mucosa, measurements of the pocket
depth and gingival crevicular fluid. A radiological exa-
mination showed formation of bone around the implants.

Dense A1203 ceramic has been in medical use since 1965.
It has been used in the following medical applications:
substitution of one tooth (Schulte & H~imke 1976, Sand-
haus 1969, Mutschelknauss 1970); dental endosteal blade
implants (Driskell & Meller 1977, Mutschelknauss & DOrre
1977); orbital floor repair (Iancu-Lobel 1979); canine
fossa reconstruction (Geiger et al. 1980); temporo-mandi-
bular-joint prosthesis (Frenkel & Niederdellmann 1977)
ans as a hip endoprosthesis (Heimke et al. 1974). An
endosteal blade implant described previously (Ehrl &
Frenkel 1979) was modified and this report-concerns our
clinical experience with the implant in 27 patients.



The implants used are made of high density multicristal-
line aluminium oxide (99.7%A1203 + 0.25% MgO). Photo-
elastic analyses led to an implant design in which
rounded edges reduce stress concentration caused by the
wedge effect (Fig. 1).

Fig. 1. Diagram of the implant and its position
in the mandible. The crown on the implant and the
attached bridge can be removed by opening a screw
in a precision attachment element.

Twenty seven patients are included in this survey. Obser-
vation of the implants was during an average of 18.4
months, the implant incorporated the longest was 40
months old. In each case it was a second class situation,
that is anterior teeth were present which could be at-
tached to the implant by a bridge (Fig. 1).
Immediately after implantation temporary bridges were
placed. Permanent bridges were placed after 6 to 9 months.
Precision attachments were used to allow exact investi-
gation and fabrication of removable prostesis in the event
of implant failure.
Clinical reexamination consisted in questioning the
patients, clinical inspection of the peripheral mucosa



condition and measurement of periimplant pocket depth.
The gingival crevicular fluid (GCF) was withdrawn from
the sulcus according to the method of Lee and Holm-Pe-
dersen (Lee et al. 1965) and measured with a periometer
(Periotron, Harco). These results were also compared
with results from natural teeth of the same individual.
Apical and orthoradial x-ray pictures of the implant
area were taken by standard method.

After surgery the wound usually ached, but the patients
discomfort was less than had been expected. In all cases
four analgesic pills (Noramidopyrinmethansulfonate 0.5)
were given to the patients, only in seven cases did the
patient ask for more. Suspected wound infection com-
plaints were stilled by antibiotic treatment in 10 cases.
After prosthetic restoration was completed only four
patients complained about slight discomfort, and one
patient about great discomfort. After correction of occ-
lusal contacts three of these patients had no further
complaints. In two cases the attached gingiva had to be
widened. In one case inflammation of the tissue could be
seen. Surprisingly enough the mean depth of the sulcus
of the implant was 1.3 mm which was a better result
than that of natural teeth with a mean depth of 1.8 mm
(Fig. 2). The average quantity of GCF around implants
was 0.037 ul and around natural teeth was 0.038 ul.
The radiographs show that in two thirds of the cases
there is a structure similar to a lamina dura around the
bone impacted implant. In the other cases no changes of
the bone structure in the vicinity of the implant could
be found. The formation of a crater around the implanted
post could vaguely be interpreted in six cases, in two
cases a crater was obvious. There was no correlation
between these results and those of the gingival-implant
junction.
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Fig. 2. a) The pocket was deeper in comparable
natural teeth than in the implant. b) The gingi-
val crevicular fluid (GCF) was almost the same
in each group and was slight.

Twenty seven implants were not enough to give statisti-
cally valid information, yet useful observations were
possible. Firstly all implants but one are still func-
tioning correctly. Concerning the implant that was
finally lost it must be mentioned that the implant was
initially unstable and this could not be compensated
by the temporary reconstruction. The precision of the
fit which should provide a large contact area between
implant and bone is decisive for an inital stable posi-
tion of the implant and consequently for its life span
(Tetsch 1973). This initial stability can be achieved
for class 2 implants by connecting the implant with
natural teeth.
The ability to maintain a healthy mucosa around the
implant post depends on the ability of the patient to
carry out good plaque control (see Fig. 3 a). The gingi-
val collar must come in contact only with the implant-
material. The danger spots in which plaque will accumu-



late must be easily accessible for the patient when he
cleans his teeth. In five cases it could be shown that
slight peripilary inflammation could be treated with
success by periodontal methods.
The examination of the mucosa by visual inspection,
measurement of the periodontal pockets and GCF measure-
ments indicate that conditions around these ceramic
implants were better then around comparable metal im-
plants (Babbush et al. 1977, Smithloff et al. 1976,
Brinkmann 1978). However, because of the many variables
associated with a clinical investigation of this kind
we do not have enough evidence to draw valid conclusions
comparing the performance of different types of implants.

Fig. 3 a). A 30 months old implant. The gingiva
is without irritation and at no point is the
sulcus deeper than 1 mm. Plaque control is easy.
b) The radiograph showing radiolucent zone and
lamina dura around the implant.

The development of a lamina dura like structure around
the implant body, as seen in radiographs, can be inter-
preted as an adaptation of the bone. We observed that
these structures develop during the function of the im-
plant. In the ideal case the lamina dura on implants
has the same characteristics as on natural teeth (Fig.3b).
At the moment a decision cannot be made about the inter-
pretation of this zone, wether it is a functional adap-
tation or indicates an inflammatory reaction. We are



unable to explain, as yet, why the development of an
bone crater around the implant post can be seen in a
radiograph and suggests bone absorption does not corres-
pond with clinical epithelial invagination.
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