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INTRODUCTION. Osseointegration was introduced by P. I.
Brånemark as a direct, rigid fixation of titanium implants
within the bone tissue. A new experimental model was
developed at our department to evaluate osseointegration
and new bone formation, named OSSI (#1). In the past few
months we succeeded in the adaptation of our model to a
non-invasive measurement method - Resonance
Frequency Analysis (RFA).

MATERIALS AND METHODS. 51 female Wistar rats were
used (#3). 4, 8 and 16 weeks after surgery, rats were
sacrificed under Nembutal anesthesia and caudal
vertebras were harvested. Implant stability was measured
by using a non-invasive system utilizing RFA (Osstell ISQ,
Sweden). Biomechanical properties were further
characterized by measuring the maximum extraction force
(#4). Histomorphometric (#7) and micro-CT analysis of the
specimens were also performed in order to assessing
stiffness of the tissue-implant interface.

RESULTS. A strong correlation was found between non-
invasive and invasive implant stability evaluation methods
(#5) (Spearman, r=0.8498). We observed statistically
significant differences (Wilcoxon) between the three (4, 8,
16 weeks) evaluation periods, due to the gradually
increasing strength of osseointegration (#6). The average
values of RFA were 23.98, 34.66 and 52.85 ISQ. The
outcome of the pull-out test has shown 24, 56.16 and
116.125 Newtons in average.

In our conditions:

1 N/mm2 = 10.16 ISQ/mm2

1 ISQ/mm2 = 0.098 N/mm2

The project was founded by the Hungarian research fundation OTKA–NKTH-CK80928; TAMOP-4.2.1/B-09/1/KMR-2010-0001; TAMOP-4.2.2/B-10/1-2010-0013.
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CLINICAL IMPACT. The success of our work can be
guaranteed with considerable probability since missed
teeth functionally can only be reconstructed and rebuilt by
an implantological procedure.

SUMMARY. The goal of this study was having useful datas
for clinicians with which the stabilities of implants can be
quantified and so the maximal loading can be defined
correctly.

DISCUSSION AND CONCLUSIONS. OSSI model had been
adaptated to the new RFA technique successfully. We
established to calculate the value of titanium implant
fixation within the bone surface. Our study may provide
such results to the clinics of orthopedic traumatology as
well as dentistry, which are essential in validating the Bone-
Implant Contact, and planning implantological procedures.
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The ESC will take place from 17th - 20th of September 2014 at Charité Berlin and is titled 
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