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Denoix 
Nationale Veterinaue d' Alfort 7, 

94704 Maisons-Alfort Cedex 
France 

The purpose was to evaluate the extent and 
of contact articular surfaces the distal 

int:eq:)ha.larlgeal different circumstances 
attitude and foot orientation rel)rodUCllll2 

pnysIOl<)g1lcal sollicitations natural 
exercises. It was also to correlate eX1Jerim~~ntal fllD.dmil[S 
isolated lilllbs with clinical and corrective "'JUl., ... "" ..... LAj!<.. 

isolated thoracic limbs of adult horses and foals 
were used. For each limb attitude \A .... .I. .... UlJ1;e, 

foot orientation (h()n:rorltal 
car'efulllv chosen in order to rer:.ro~dU(;e 

ph:YSIOlc~gl(;alcircul:nsjtanlces of the horse locomotion. 

colored solution of violet \. U1I.Jl"UVil. 

within the articular cavities. 
the excessive 

desarticulation under water, 
and were removed 

non colored articular surfaces of contact 
eXl)erlm~~ntll conditions used were Idt~ntJifit:~ 

ra(jllO~!ralDhS of the 
unJllateraUv we:tp'l'tt-t'Ie.Rn1l1lO forelimbs. This forward 
some functional datas about the associated movements that take 

within of the 
of the a forced association lateroflexion and 

rotation movements was demonstrated 

dls:pblce:ments must be considered 
as wen as lame horses. 

94700 Maisons-Alfort FRANCE 

4 

distal bone insertions. 
each tendon and the 
sites was determined 

of further 

p"'''-'p''-'JLUvO. As for 
apl)eared to be stiffer than the 

both the 
was the 

increase may be correlated with the 
h1stol~Jgi.cal features and the mechanical stresses un(ierj~OIlle 

tendons in this under conditions. 

NUl\.fERICAL APPROXIl.\.fATION AND 
EXPERIMENTAL COMPARISON :MECHANICS OF 

Laboratoire 

lUJL"J.1LJ'l..JU".!lL ...... BJI..J POROUS :MEDIA 

Universite Paris Val de 
Marne 94010 Creteil - France 

into account the dlI)hasic characteristic of bio-
which be approx-

interstitial 
POl~oejlastlci1Wsoomsrobea~~wlte. 

'"'v.Jl."' ... ·IVIM:I of the mechanics of continuous 
constitutive eqluatlOilS established. where characteristic 

modulus Poisson's ratio for 
(Sl.llDDose:d to be constant pressure 

of the fluid and the 
law. For a 

to creep, or elong~lt1(]ln 
method of resolution was made up, based on 

SUI)en)Ositic~n of transient and This 
solution is 

COInpI'ession of a cylmdlnc;al at constant 

OF BLOOD 
AA.lI...l!"'-'IJ'IL<JIL1UIl SMALL BIFURCATIONS 

M. 

for 

Institut de M€:carucnle Avenue 
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INFLUENCE PULSATILITY IN A MODEL 
lNTRACARDIAC 

A, 1JejlOU(~ne, 

in 
"sf" data demonstrated diameters at the 

slgmtJlCatlt differences for 
pu:lsaltiWty modifies ..,,,,I,n.,,.l'u 

flow conditions do not to 

THE DEFLECTION OF A BY CROSS 
FLOWING .II. .... "'-''-''=J,U. AND ITS 

APPLICATION TO ,...,..,,"'.,..,.,,"'" GAS FLOW 

Laboratoire de U. 296 
Henri Mondor 94010 Creteil - France 

gas flow transducers difficult 
environments vapor, 
examined the of cross sensors 
classil~aljly used streams to measure gas flow in tubes. 
Theoretical and of 
turbulent 

linear flow transducer can be installed measure 
res·pmilt01~ gas flow. due to tridimensional 
character of the total pressure resulted in dlscrepatlCl~~s 

10% with the 

NONINV ASIVE 
ASSESSMENT OF TRANSMITRAL PRJS:SS:URE-FLO 

USING 'VJ!LdI."- ......... "''''''''"'VJ.'UlJ .lI. ... .J"-'.lUUU .. · .. J'U.f!bI 

NaJllcy-J:U-atx)lS. Allee 

the local acceleration effect 
cannot the 

introduce substantial error. 
its 

course and ma'gnituide. COlmJ)uti~r 
left atrium left ventricle pressure curves based 
constants of ventricular left atrial and 
ventricular chambers stiffness combined with sine waveform 
simulated 

as predIcted 
a theoretical method for the noninvasive 

assessment of 
ultrasound technllQue. 

The authors the clinical results of 
Butel iso-elastic pr()stJlesls The follow up is 5 
years. 92 % of more were observed. 
is no stress smeldmg cortical 
results were cOltnpared with biomechrutrical 
and finite element an~llv!;mn 

AORTIC BLOOD AND 
ACCELERATION 

LaIlge:ron , 
, P. Gallix'" et 

LCBA-Division 

sustained + and 



as 

cardiac catheterization we use $1I~v1"\l'lnr-
otical achieved for small values of 

and for Newtonian fluid. can be valid-

ex]':,enmeI1tal ones cOILceJ:1lllllg '11+1' oIIllers.tey' 
numbers around the value of 10 

MODEL RAT NASAL ANATOMY 
BY A CODE 

2Laboratoire de N eurosensorielle 180 
UCBL 69622 Villeurbanne 

3Centre de M€)caIuqlle UCBL 69622 Villeurbanne 

The purpose of present summary is to obtain 
ge<)m1etfJLC IIlodAelllllg of the rat nasal in order to gel1er:ate 
a fInite net of the volume. To obtain a geo-

modelmgofthe the CAD code CATIA 

Villeurbanne 

J. 

MECHANICS: AN "IN 
.!l~L'-'.t::iIAJfI..J AND MECHANICAL STUDY OF 

........... '.HUu..v.lUc.lUl.d FEMUR 

Switzerland 

of the 
"tn,-hI""'" the fracture treatment, it is prt~re<:luHnte 

irn()wle<:H!e about between the 

cross-sectional 

The 

were instru­
eccentrical load. 
IJ~DlUlillg stiffness 

was found between bone mass or 

CAD/CAM A PERSONALISED HIP PROTHESIS 

N. 

very valuable contact 
and so reliable stress 

the aide of this COllce·ptlc::>n. 

FIABlLITE DE LA PROTHESE FEMORALE 
AU"'J-"-" ... .Jr.llI. ... ~AAV.<u.LJ DE BUTEL PAR DES 

CONTRAINTES SELON 
ELEMENTS FINIS 

v. 

Service de et Tr,!ul1nat,ololgl(lue 
CHU brabois - 54500 Vandoeuvre les 

Stem ofBUTEL's 
."""""u,:""lt formed 
Because of the occurrence clinical fractures 

the fInite element JLUv.~llU1bl, 
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A TmtEE$·DIlVIEN~SI01~AL 

Drevet 

PARIS. 

is to make a three-dimensional 

finite 
coordinates of 

i!e<)m~etncal model of 

machine ""AJL'V VVil.J1« three dimensional measure. we 

are determined. 
curbs which par'ameteJfS 

will be reduced 
correilltllllg them to each other after a statistic 
we made first model with 
elements of motion C5-C6. A cervical vertebra is 
moideJized with 386 nodes and 178 elements. 

.............. :o..JL.JJii.J DIl\fENSION JL~".lI.!U.J.lLJL 
EXTERNAL FIXATOR 

AN EXPERIMENTAL STUDY 

ENSAM Laboratoire de Bl()m~ScaJliqlle 
75640 Paris Cedex 13 

the Ilizarov device to the femur creates 
of the 

and 
modifications of fixator are 

the use of threaded 

PROSTHESIS : DEFINITION 
BONE Ii\iPLANT 

Our research 
surgeons, is to solve the two main difficulties created 
of : 3D cortical bone and corLcel't1c~n 
of that fit as we 

scanner and a to obtain bone 
cortical lines. The software takes in differences of 
hardness the femur. we simulated 
kinematic of a 3D pn:)SUlesJlS 

filled the 
surgery. 

contact zones. After in vivo eXlperImlents, to 
if necessary, the softwares 1iP.'IP.I,')ftl"i1 so as to obtain 

""", ... QUA,",, even for young IJ"""'l"'U'."'. 

J. Decaux 
de Lille de l'Ecole Nationale ;:SUJ,enleUlre des Arts et 

Metiers 8, Boulevard Louis XIV 59046 Cedex 

This paper a survey the various geo-
metrical tools available to describe curves and sU1'tac:es, 

amltormc,al '-"U'IV'v""'. e.g. skeleton 
of some 

ts-s:nlloes curves, Non-uniform 

connection with machlnrnlg 
realization of a 
to be are described 
machined on 2.5 axes N.C. 

ULTRASONIC :MEASURE:MENTS 
PROPERTIES 

sUltac:es) are discussed 

ELASTIC 

used M.C. J:iObatho, 
and INSERM 

Elastic pr{)pe:rtH~ 



low 

AND 
ACETABULUM IN MONOPODAL STANCE 

.L.4lJlUII'V.U.". R. 

muscles fastened to 
an Instron DYllchm.e 

iliac crest. one was connected to 
unconstrained fashion. Results are 

IDl1PlaJltatlon of metal-backed acetabular before 

CHARACTERIZING AND 
'-'.LJlUbJI.JJ..LJlll-........L11'Ul OF SCOLIOTIC SPINES 

T. 'JUUU'.IL. A.P. 'Uv'u.auvu. F.X . ......,ilJv.n.a ... , D ....... u·uIJJLU, P.Y. 
Plais .... 

"'LAIR URA CNRS 1118 - Universite de Valenciennes 
59326 Valenciennes Cedex France 

mstitut CALOT- Berck-sur-Mer Cedex France 

ChlStt~ri1llg scoliosis can often be made from 
This us an 

n",~.h7i!-1"" alDproac~h based on choice of local variables related to 
vertebra intervertebra disc. It 'Pos,slOle 

dlstmgU):sh: - Absolute local variable (de:tu1ltlc,n 

was carried out on 
with the centre 

coordinates of each vertebra As 
"""f."" ... t", who have been factors 

first factor makes a difference between the soft 
curvatures which follow between T7 and 

The second the of the lumbar 
third factor defines the back lateral deformations and 
one defines the lumbar lateral deformations. 

MESURE SIMULTANEE DE 
INTRANUCLEAIRE 

3m1$ 

prove of 
pressure, we introduced two pressure transducers 

nucleus of the lumbar disc L3/LA. A cadaver is 

STUDY OF 
""'~'''''A",,'''''''''' AND 

ADVANCE:MENT 

ho!~plt:alu~r hotel-dieu 

bXpeJrmlents were on fresh human cadaver knees 
which were tested with flexion from 10 to 70 uv.l'~Jl~;". 
The contact area from 0.7 to 4 cm\ from 

and the contact pressure from 0.9 to of 
3.5 MPa. patell<)-tt~m()ral contact was not modified to any 

ad'JRI1IClriIP the tibial Results 
pul)hcatl{)ns, and with 

These results have shown that the indication 
op~~ration should be limited in surgery . 

REGIONAL ORGANIZATION OF ADULT SCOLIOTIC 
SPINES 

J. IU'Jl!lJlJlJllIC;II.. V.Ul()rdl:rulan,P.R011sscmy 
Laboratoire d' Anatomie et de Bl()mec~mi(lUe 'l...-UlJlll\.ilUC; BP 12 

69921 Dullins Cedex 

zones are 
prC)l ec~ted onto 
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Toulouse 

A mechanical method COInpt~eSS:lve test and strain gages 
has been to measure elastic of the 

tibial cortical bone. Results been cmDP,ared 
of measurements peltOIme~ 

ultrasonic measurements. same been used 
with both methods and the results were similar. The size of 
the has been a finite element 
The of the circumferential and 10Illgltudlnal 

values were for 
circumferential modulus and 

A SIMPLIFIED SIMULATION :METHOD OF LIMB 
MOVE:MENTFOR 3D HUMAN GEOMETRICAL 

MODELS 

J.P. Verriest 
INRETS/Laboratoire Sante Confort 109 Av. S. 

I1J1.i.''-'llU.v, Case 24 69675 Bron Cedex -France 

Human ge<)mj~tncal models can the ergi)nO:I1llC 
of workstations. The simulation of limb movements with these 
tools can be very difficult on the way user has 
to defme the as to the number of axes of 
motion involved. This paper a based 

COUlplU12 d~~tmltlo:n, to COIltlpute 

constraints Im1po~;ed on 

BIOMECHANICAL OF 
ANTICIPATORY 

F. 
Laboratoire de t'n~VSl()logle 

Universite t'al'1S-.:)ml. France 

9 

PHENOMENES ANTICIPATEURS DU LEVER DU 
DU 

DES MODULES DES 

LatX>nlt01:re de t'n:yrSlolOg1e 

accelerometers rec:or(lm!~s 
of the upper simul-

measulnD,g the triaxal accelerations of the center 
of vectors were considered in order to 
established and to compare the of these accelerations 
at and to the 1"P!;i'1'1IPt'tn.7P . 

roles of the 

..... JlL'l.JJ.V1ilJL:J'-'JlUl.C1.\. "A"-.,rJ>JLj ANALYSIS OF GAIT IN CHll.D: 
CHILDREN WALK IN ? 

Y. Breniere and B. Bril 

Some po:sturo-dY11aIltllc:al features of 

internal forces at the 
cannot 
control 

POSTURAL ASSOCIATED 
VOLUNTARY LEG MOVE:MENTS: INFLUENCE 

PURPOSE OF THE MOVEMENT 



OF POSTURAL SW AY IN DIFFERENT 
STATIONS 

MalrK:l.eWICZ-tl~lrtsCn, L. Delhez 

Universite et Province 4020 

sustentation basis decreases 
data can be useful reference values. 

is similar in all 
oscillations in the low trequlenc~y 

COMPARISON OF POSTURAL SWAY BETWEEN 
OLD VALID AND YOUNG ADULTS 

UNDERGOING A ROMBERG TEST 

M. Dessalle-Foidart 
J\.nalV1~e des Mouvemems -et de .l:h(}m(~aruqlue, 

4 du Barbou 4020 

In order to collect reference 

10 

MODIFICATIONS OCCURRING 
OF FAST 

ANTAGONIST MUSCLE 
FATIGUE 

Five accurate, fast elbow extension of 
20° to 3° wide target in two conditions: before and after a 
local muscular in the 1-Whatever the 
eX1Jer:lm~~ntal C~Dmlltlion. no were seen the mtiegI'ate:d. 
EMG or the of the initial burst. 2-Both the 
IEMG burst were similar 
first movements. after the 5th the 
~ ) 

of movement 
estimation of the desired after 
movements. 

over­
first 

distance on and after the 5th movement 
commands. 

........ JWIJUj',!;; their neural 

IS 
PROGRAMJ.\fED? 

of two movements 
transient or definitive modification of the pos:tur:al 
used to what of the final 

The task was a flexion-extension 
at maximal The initial 

was 
The biomechanical results showed 
between the Discussion 

""1''''' .... ,l.1 .... 1bUll was one the 
relevant taken into account motor 

KINEMATICS MODELS HUMAN BODY 

M. Abbari 
limD.aUle - U A 

Universite de Valenciennes et du Hainaut 
Mont 59326 Valenciennes Cedex -
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Silicon lir,aptll1CS or.k:statloll) for 
model. 
method for 
kinematic 

describes a control rule simulation 
based inverse 

of redundant robots, 

Laboratoire de PhJ{SI()lo!~le, 

-1. 

EVALUATION D'UN APPAREIL 
DE REEDUCATION 

M. Louis" and B. Raucent'"* 
"Universite de Institut d'Education 

Place Pierre de CouO(~rtrn. 

to show some characteristics of the use 
In established 

criteria must of exercise 
The precis:ion of the 

and 
sequences. 
selected it po.SSIltJle to eva.luate the al1"ranjta~j"'.~ 

Gu~oplan in functional rehabilitation. 

of energy 
condition through()ut 

such 
the 

11 

device is used to characterize climbers posture 
foot It can also be used for in 

artIhclal cJllmbrnlg hands feet hold I.'Ul.il!-'J.I:'<:i. 

,G. ,Brochot-, M. Bon-
"'Laboratoire d'etude et de recherche sur 

A mathematical model of the 
horizontal bar has been Pf()(jlJLCe4bi, of a micro-

hVPlOthesls COIlcelDllllg the 

and these 
movement can be 

related to the current theories 
about the muscular power control. 

BYDYNAMICAL ANALYSIS HOOF-TRACK 
INTERACTIONS ON TROTTING HORSES 

"'Laboratoire de pn'VSI~DlO~lle ",,,,,,.,,...tn,&> 

Maisons-Alfort 
'"*Laboratoire de bl()m~~aruqlue 

94704 

Bd de 
France 

the normal 
horses on A 

meaSlJltrnLg hlPP08aLlldal "''''''I.''1i1,:l,r! continuous of 
locations under the hoof wan. A 

uniaxial accelerometer was fixed on the hoof wall and 

duration 
of the vibrations 

N 



...... ''-" ... 1.L!.1J'',Ai:> Montmuzard 138. 

This consists an electrloIDlyo:graprulc """'" h,<:"" 

muscles or muscular groups of cOInpt~btJlon Willdsurtiers. 
were the of rec,ordm2' 

stored on the sound 
stnppe~ and treated with a cOlnptlter 

It that 
ac(~on1mJZ to a 

arcsw ~ses; 

The wbilateral arc W is characteristic of close hauled 
"""<>I~h1"'H'" and wind free The (2 hands-

are used spe:crtJlCaJl) up. 
The absence of modelisation in a cOInpt~tit()r is SlgrutllCaJlt of 
this difficulties of technical nature. 

THE HUMAN HAND-ARM 
SINUSOIDAL EXCITATION 

F. Bermond and J. Dimnet 
Hlc.me:CaIuqlle Universite Claude LYON 

69622 Villeurbanne 
Cedex France 

of the the internal effects 
.naJ1a~,ann constituents. The model is 

modelisation methods of structural mechanics. 

for bones and muscles aC(~Orlamlg 
means of individual 

and variable 

cadaveric 
condition of 

teIlldUlOtlS insertions as 
bones are available 

12 

BASSIN DE 

Unite de 

an~LtOimcal connections with the thoracic vertebra in standllng 
pos;lbc>n and those of its vertical pr()lec:tlon 

the bicoxofemoral axis. These data were used to examine 
the causes of variations between them the anatomical 

of the and Partial 
indicated range of interrelations between these factor. 
Individual anatomical of the induce 

D'UN APPAREIL :MESURES 
INSTANTANEES DES COURBURES VERTEBRALES 

DANS PLAN 

59037 Lille Cedex 
Me~e4~mle. I, Place de 
59045 Lille Cedex 

to a screen the 
the characteristics of 

This be 
rehabilitation as 
wc~rkiln!1 stations. 
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J.Y. Ua:rrruma', R. Durroux-, 
, J.P. Morucci'" 

UUJlUU.:SV, France 

Toulouse 

osteot:01lJlY is very impolrta11t "H~"""''"'''''' task and few 
imDfClveme:nts of instruments are pn)pC)8e4I1. 
assisted osteotome is studied 
conventional saw, on 
ad1{alllta~'e of the ultrasonic instrument is 
limits the risks tissues and 

osteotomy 

two tecjtl.m~::Jue:s. 

to demonstrate the 
osteotome. 

of this ultrasound assisted 

FLOVV OF A CAPSULE A 
INTERPRETATION OF 

'IM"',. ...... ,...,.-...,.."..", ON 

Universite 
Barthes-Biesel 

CODilpie,gne, UA CNRS 
Comr;lle~:ne France 

A numerical model of the flow 
de1tonrna!ble elastic mf~mt'ra:ne) 

versus flow rate curves for 
The role of the dltl:erent 

can thus be assessed. It is then 

@ friendly "Mac-like" interface 

full 

mouse-driven 

user-definable nr",,,I1II"'t::! 

flexible data export 

force resolution 

remote control 

full Kistler conn/J6!tibJfllty 

eXJ>enments on dilute 

the prClpertles values of the 
memb'raIle shear elastic modulus thus obtained 
agl'eeIneIlt with the value measured 
the mH~rOl:)l~~tte tecj1lll(~ue. 

.LJ"->.AC.lU.' ....... A.J OF lLJrlUV.LJIll"<li1A. .... 'VfIb;JI'-"'.JLJLJlLJJ:1..!l 

SUPERIMPOSED ON A CONTINUOUS TURBULENT 
FLOVV:.L~.~U'A~_~~'~A~=~ 

is often 
forced 

pre:ssul~e-tjlow reUltlOltlSfilP is assll!mt~ 
Sp(>llWIne4)US breath:llD.g, which behaves 

of 
We have examined the 

when a laminar 
a tube is on 

de"elc)Df:d. turbulent continuous flow. It was found that the 
model 

apl)fopri,ate to measure 

o 12 bit A-to-O board included 

9 works with PC cOln/Ji3ttlJl/eS 

• real 



Peter 

LaIDOr;atolry of .HI()mt:~try 
H.l.L. O.K., Pleinlaan 

Promoters: M . .Hebbt~lm.ck. Prof. Dr. M. """ .......... A, 

Resonance lmagllng 
non-invasive ImagIng 

with excellent soft tissue contrast and 

searching the roots of clinical 
of motion 

re"le''Ne41. 1I1cllUdlLng an overview of different 
international standardisation 

of clinical 
remains restrained in view of 
arthro-kinematical research. 
characteristics of many human 

actual needs of 
the motion 

3-D measurutlg 
tec:nITlqules, which are more common used in 
Therefore a was made for 
arthro-kinematical pfJLnC:lpll~S 

interest of Nuclear 
musculoskeletal 

shown in this that 3D hnematics can be elaborated 
of anatomical reference 

the use of redundant 
measurements replres:ent:atl1Dns could 
be obtained thrlDU1J~h 
m of standard de"latlOn.S. 
factor errors. 

was 

rotation of this se~~mi!nt '.~~.,..~.~ to lateral rotation of the knee 
could be three the 

observation described in Braune and Fischer 
remarkable difference varus- and 

components was noted between normal and palthollo~~lc;al 

Ka,OlOlOllrV Dr. 

14 
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XAVIER 

tlarceuma, cat:alunya 08029 
SPAIN 

2750 Cascais 

Caroline St. N, 
"",.v ..... "r"'. Ontario N2L 

CANADA 

1515 karrlihalrna-~:you 
Tsu Mie 
JAPAN 

JAPAN 

Suite 200 
06040 

MICHAEL 

USA 

XINXIANG 
of Urthot:)ae£llcs 

Norman Bethune Univ. of Moo. Sci. 
130021 

CHINA 

18 

VAN BIRGITTE 
Naaldenmaker 4 
Veldhoven NL5506CD 

Universite 
Ecole de K~ldalpt:atl0n 
C.P. 6128 Succ. A 
Montreal 3J7 

FRANCIS 
440 Toftrees #324 
State PA 16803 
USA 

...... rJUL'I~.lLrC>.. GIAN LUIGI 
Corso Duca Desli Abruzzi 30 
Torino 10129 
ITALY 
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