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STUDYON INTEXFACIAL UNION BEIWEEN BONEANDTENWN 
Y.L. thou*, Y.C. Tien, G.L. Char@ and S.Y. Lin 
Department of Orthopetics, Kaohsiung Medical College 
Institute of Biomedical Engineering, National Cheng Kung university* 
Tainan, Taiwan 70101, R.O.C. 

This study is to find the fate of the interfacial union between bone and 
tendon with histological study and mechanical tensile strength testing. The union 
influenced by the width of gap and the postoperative rehabilitating program will be 
also evaluated. In the histological study, we found the interfacial gap were 
repaired by fibrous tissue and fibrcxartilage. The mechanical tensile strength was 
also influenced by the width of gap and postoperative rehabilitating programs. The 
tensile strength is increased and the intra-articular adhesive tissue iS less in 
amount when the width of gap is decreased. The tensile strength was the maximum in 
those limbs which bad accepted postoperative continuous passive motion. The limbs 
accepted casting immobilization were the second strong and those accepted cage 
activity were the least strong. Even though the tensile strength of union were high 
in those limbs with casting immobilization, more intra-articular adhesive tissue 
and less range of motion were found. We suggest that orthopaedist make compatible 
size of bone tunnel to decrease the width of gap as possible and fill the gap with 
autografted cancellous bone graft if the bone tune1 were make too large. We also 
suggest tl?at physical therapist make post-operative continuous passive motion 
rehabilitating program to strengthen the union and avoid the intra-articular 
adhesive tissue. 

COMPARISON OF DIFFERENT POSTERIOR FIXATION DEVICES IN STABILIZATION OF 
THORACO-LUMBAR FRACTURES. AN IN-VITRO BIOMECHANICAL STUDY. 
F.Lavaste, A.Diop (ENSAM Biomechanical Laboratory, 151 Bd de l’H6pital. 75013 Paris, France). 

Twenty four TlO-L3 segments coming from human cadavers ranging in age from 40 to 85 years were used 
for this experimental study. 

A comparative static evaluation was performed between Compact CD instrumentation (from L2 to Tll), 
Roy-Camille plates (from L3 to Tll), TSRH instrumentation (from L2 to Tll) and A0 internal fixator (from 
L2 to Tl2). Each instrumentation was tested on six different specimens. Mechanical tests were carried out on 
healthy spines and then on injured (total corporectomy of Ll) and instrumented ones. The tests included the 
application of moments (bending, backward bending, lateral bending, axial torque) from 0 to 7 N.m and the 
measurement of the relative tridimensionnal motions between T12 and L2. Then, the variation of mobility 
between intact and restored spines was computed. 

Results on angular motions indicate that CCD instrumentation and ROY-CAMILLE plates are the stiffest 
fixations in flexion-extension (about 40 % of decrease on mobility); the TSRH instrumentation and A0 
internal fixator are less stiff ( +1% to +5%). In lateral bending, the CCD instrumentation (-66% of mobility), 
the Roy-Camille plates (-56%) and the TSRH fixation (-35%) are the stiffest devices: the A0 is the most 
flexible fixation in this sollicitation (+6% of mobility). In torsion, the CCD and TSRH instrumentations reduce 
the mobility of the spine (-45% and -25%): the A0 and Roy-Camille devices are less stable (+160% and 
+220%). 

A BIOMECHANICAL ANALYSIS OF THE TEMPOROMANDIBULAR JOINT (TMJ): A MECHANICAL 
MODEL FOR THE CONDYLAR TRANSLATION DURING MOUTH OPENING. 
C.H. Falkenstr0m’, J.P. van Loon”, G. Boering*, J.C. Cool” 
l Oral and Maxillofacial Surgery, University Hospital Groningen, Gronlngen, The Netherlands 
** Biomedical Englneerlng Lab., University of Twente, P.O.Box 217, 7500 AE Enschede, The Netherlands 

To aid our understanding of the mechanism of the TMJ a theoretical and experimental 
analysis is made which resulted into a mechanical model which simulates a free mandibular 
opening movement. 
Experimental analysis. An mandibular movement analysis is done by means of a TV-based, 
real-time, non-contacting, motion analysis system (PRIMAS). From the data measured, the path 
of the condyle center, the relation between the condylar translation and mandibular rotation 
and the ‘polar tract are calculated for mouth opening and closing movements (4). 
Mechanical model. A crank mechanism is designed by means of the “three position crank 
synthesis” theory. The requirement for the design was that a contraction of the opener muscle, 
the digastric muscle, must result in a simulation of the mouth opening, which is similar to the 
experimental measured one. 
The mechanical function of the mechanism showe some nt with the physiolwy of the 
Temporomandibuiar Li@ment, as dewribed in literature. The SimuWX! mandtbular nIovW?ent 
are similar to the experimental measured one. The data obtained by thii and further study will 
be used for the design of a TMJ endo-prosthesis. 


