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Research Interests

Clinical biomechanics
 Knee osteoarthritis
« Total knee replacement

Sport related biomechanics
e Sport surface

* Footwear
e Sports injury and prevention
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UT Biomechanics/Sports Medicine

Laboratory

Established in 1996
* Moved in current location in 2006
Major Equipment

* 12-camera high-speed infrared
motion capture
3 force platforms
Wireless and wired EMG
Muscle strength dynamometer
Balance testing system
Instrumented pedals for cycling
Instrumented staircases
Instrumented ramps
Plantar pressure systems
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The University of Tennessee

« Knoxville campus
 Foundedin 1794

e 28,052 students

« 22,139 undergraduate students
« 5,913 graduate students
« 1,700 faculty
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Lectures 3D biomechanics In the
hospital




Gait Biomechanics

 Professors and
students in the
hospital
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Inverse dynamics

 Paola’s biomechanics
classes

Knee Joint

§

* Knee Angle

* Flexion, extension,
flexion

Anglo (deg)

* Knee moment

* Extension moment,
flexion moment,
extension moment

* Knee power

* Energy absorption,
generation, absorption

g g Moment (N-mkg) [ g‘

E Powor (W/kg)
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Balance and COP

 Eliana’s
biomechanics class
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Biomechanics applications

 Footwear Related Studies

« Studies about Ankle
Brace and Inversion
Sprains

« Sport Surface Related
Studies
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Discussion forum: rehabilitation
science with Stockton Universit

Escuela de Medicina y Universidad del

Ciencias de la Salud Rosario

Conversatorio

LA REHABILITACION

una mirada internacional

Fisioterapia Fonoaudiologia

A

Terapia
Ocupacional

Organizan:

Coordinacién de Extension EMCS,

Direccién de Programas de Pregrado Fisioterapla Fecha: lunes 13 de marzo de 2017
Fonoaudiologia, y Terapia Ocupacional, Hora: 2:00 a 4:00 p.m.

Grupo d Ciencias de la i Lugar: Quinta de Mutis / salones 131 - 132
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Talk at the XXV Congreso National
De Fisiotherapia
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Discussion forum at Congress
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Coastal trip
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Functional training and ultrasound
treatments on hip osteoarthritis

* Faculty in physiotherapy
* Rosy Paola Cardenas Sandoval
« Luisa Fernanda Garcia Salazar
« Eliana Isabel Rodriguez Grande




Functional training and ultrasound
treatments on hip osteoarthritis

 Arthritis: leading cause
of disability

* Hip Osteoarthritis: most
common form




Research Documents

Subject Data Collection
Date: Session: Pre(0) Post(16) Proyecto: Efecto de un entrenamiento funcienal y ultrasonido en OA de cadera WEEKLY LOG subjetc#:
e — Treadmill/stationa
Date of birthday DM/'Y Weight: _ (kg) Height: _ (m) ry bike strength Comments
BMI: Excercise Weight Borg Pain
OAHip Right[0]  Tef[l] Dominant side: Right[0]  Lef{[1] WEEK| DATE Mode  |FC (#] Level (kg Reps  |Sets  [Scale  |level
Severity OAJ[0]  Severity OAI[1]  OAunilateral[0]  OA
bilaterall1]____
Sex: TWI0] MJ1]. gesics Yes[1] A ics NO[0]
AINESI No AINES[0] Opioids[2]
Level of physical agtivity, Muld[0] Moderate[1 ]
Vigorous[2]
INTENSITIY OF PATN
VAS at the rest (mm)
WVAS to palpation am)
VAS after TUG, (mm)
FUNCTIONAL TEST
Timed Up and go (3)
Chair rise (=)
Order and Results of Strength Tests:
__ [Order) Psoas (N) Trial I___;Trial2__ ;Trial 3. mean VAS
 (Order) ghutevs medips (N) Trial 1 :Trial2  ;Trial 3 :mean VAS
_ (Order)Hamstrings (N)  Triall  :Trial2  :Trial3 - mean VAS
_ (Order) Gluteus Max (N) Triall__ :Trial2_ ;Trial3__ :mean VAS
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Excercise Demostration Level 1 Level 2 Level 2 Level 4 Level 5
Knee flexion in | Red Thera-band Red Thera-band Red Thera-band Green Thera- Green Thera-
prone, )@f' 2-3sets 2-3sets 4 sets band band
a;n 10- 12 reps 13- 15 reps 10- 12 reps 2-3sets 2-3sets
10- 12 reps 13-15 reps
Hip extension in 5 Ankle weight 1 kg | Ankle weight 1 Ankle weight 2 Ankle weight 4 kg | Ankle weight 4 kg
prong * 2-3sets kg-2 kg kg-3 kg 2-3 sets 4 sets
10-12 reps 2 -3 sets 2-3sets 10—12 reps 13- 15reps
13-15reps 13 -15reps
Seated knee @ Ankle weight 2 kg | Ankle weight 2 Ankle weight 3 Ankle weight 3 Ankle weight 4
extension N 2-3sets ke- 3 kg ke- 4 kg kg- 4 kg kg- 5 kg
T{s\\li_:, i 10-12 reps 2 -3 sets 2-3sets 2 -3 sets 4 sets
';'-w;:-q.'fl ..' 0 13- 15 reps 10- 12 reps 13 - 15 reps 10-12 reps
- 10- 12 reps 13-15 reps 2 sets 2 sets 3 sets
Kabat diagonal (D1 10-12 reps 13-15 reps 10-12 reps
and D2- abd + add
+ext +flex hip)
Unilateral bridge 2 -3 sets 2-3sets Trunk weight 2kg | Trunk weight 2 kg | Trunk weight 3
vd' 8-10reps 10-12 reps 2-3sets 2 -3 sets k-4 kg
-hl.k_ 3 8-10reps 10- 12 reps 2-3sets
B8-10reps

Functional Training Program
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Functiona

Excercise
Steps

Level 1 Level 2 Level 3 Level 4 Level 5
2 -3 sets 2-3sets Ankle weight 2 Ankle weight 2 Ankle weight 3 kg
10-12 reps 13-15 reps kg- 3 kg kg-3 kg -4 kg
Step height 10-20 | Step height 10-20 | 2 - 3 sets 2 -3 sets 2-3sets
cm cm 10-12 reps 13-15reps 10-12 reps
Step height 10-20 | Step height 10-20 | Step height 10-20
cm cm cm

Walk with raised
knees

(Forward lunge
walking)

Squats

With arms next to
thrunk

2-3sets 2-3sets 4 sets Ankle weight 2 Ankle weight 3 kg
10-12 reps 13 -15reps 10-12 reps kg- 3 kg -d kg
2-3sets 2-3sets
10-12reps 13-15reps
2- 3 sets 2-3sets Arms weight 3 kg | Arms weight 3 Arms weight
10 - 12 reps 13 -15 reps -4 kg kg-4 kg Ankle weight 4
2-3sets 2-3sets kg-5 kg
10- 12 reps 13-15reps 2-3sets
10-12 reps
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Ultrasound

* The therapeutic ultrasound
will be applied before the
functional training

* An intensity of 2.2 W/ cm?

« Afrequency of 1 MHz and
application time of 4 minutes

* Mean spatial temporal

Intensity will correspond to
0.44 W/cm?
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Patient Assessments

« Comprehensive clinical function and
strength assessments

e Survey assessment
 Gait biomechanics assessment




Escala de cadera de

Oxford (OHS)

PROBLEMAS CON SU CADERA

. 7. las alti 4
Ma Il d. nta,
7 rque () unz casillz para cads pregu iHa podido subir un tramo de escaleras?
Con poca Con dificultad  Con extrema Mo,
1. Durante las dltimas 4 semanas... Si, facilmente  dificultad moderada dificultad imposible
£Cdme describiria el dolor que tiene normalmente debido a |z cadera? O O O O O
Ninguno Muy leve Leve Moderado Grave
O O O O O 8. las Gltimas 4
[ Tras una comida (sentado/a a2 una mesa), éen qué medida |z ha
2. las dlti 4 resultado doloroso levantarse de la sillz debido 2 su cadera?
£Ha tenido algis I todo el Ligeramente Moderadaments Muy
cdehaidi:“a = Iaﬁg.ldnemp;ubla'na ey sz e MNada dolorosa deloroso dolorese dolorose Insoportable
Ningdn Muy pocos Problemas Dificultad Imposible O O O O O
probl prabl ferad. extrema hacerla
O O O O O .. Tas Gitimas 4
iHa estado cojeando al andar debido 2 su cadera?
2. Durante las dltimas 4 semanas... Aveces, o Con frecuencia, do el
N 3 . 3 - Rara sclo al no solo al Lz mayoria  Todo
e e e R T e Do e vezinunca  principie  principio  del iempa  tiempo
utilizar) | O O O O
Ningdn Muy pocos Problemas Dificultad Imposible
probl probl ferad extrema hacerla 10, las Jlti a
Oa O Oa Oa O £Ha tenido alg.ln dolor grave y repentlnu "fulgurante”, "punzante” o
"espasmos”,
4. las rlti 4 Soleio2 La mayoria de
52 be it e i e el el me e, (e fes o T e Ningin dia dias Algunos dizs dias Todes les dizs
Con poca  Con dificultad  Con extrema Mo, Oa O Oa O O
Si, facilmente  dificultad moderada dificultad imposible
O O O O O 11. las dlti 4
£En qué medida ha interferido su dolor debido a |z cadera con su trabajo
5. las dalti 4 habitual (incluidas |as tareas domésticas)?
:Podria hacer |2 compra para su casa usted sol Mada Un poco  Moderadamente Mucho Totalmente
Con poca Con dificultad Con extrema Mo, O O O O Oa
Si, facilmente  dificultad moderada dificultad imposible
O O O O O 12. las dltimas 4
ile ha ! do el dolor debido a la cadera en la cama por la noche?
6. las dlti 4 Ninguna Sololo2 Algunas Lz mayoriza de  Todas las
&Durante cuanto tiempo ha podido andar antes de que el dolor debido & noche noches noches noches noches
su cadera se volviera grave (con o sin bastdn)? O O O O O
Sin dolor/Mas Nada/dolor
de 30 16a 20 5ails grave al
minutos minuies minutos Solo por casa caminar Por iltimo, compruebe que haya respondido a todas las preguntas.
o O o o O Muchas gracias.
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Gait Biomechanics Assessments

« BTS system

3D kinematics: 100
Hz

* Force platform: 100
Hz




Prelim Results

Ground Reaction Forces Pelvis Angle Hip Joint
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Ankle Joint Knee Joint

Angle Welocity Mament Power Force Angle Velocity Moment Power Force
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Gait Biomechanics Assessment
!
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Research on upper limb

biomechanics in stroke patlents

e Stroke: Ieadlng cause of
disability in developed countries

* Luisa Fernanda Garcia Salazar
and Upper limb model
» Van Andel (2008)
e |SB definitions and conventions

van Andel CJ, Wolterbeek N, Doorenbosch CA, Veeger DH, Harlaar J. Complete 3D kinematics of upper extremity functional tasks. Gait Posture. 2008;27(1):120-7.
Wu G, van der Helm FC, Veeger HE et al. ISB recommendation on definitions of joint coordinate systems of various joints for the reporting of human joint motion--Part Il: shoulder,

elbow, wrist and hand. J Biomech. 2005;38(5):981-92.
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Upper limb model and stroke
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Upper limb model and stroke

Right_Shoulder_Angle:X

Right_Shoulder_Angle: ¥

5.6

Right_Shoulder_Angle.

N
3
o
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Potential collaborations

* Clinical assessments of Parkinson patients

« Upper limb applications

» Coldeportes
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Award ceremony of college of
medicine

EMCs
LOGROS

2016
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Fulbright Colombia 2017 Award




Thank you for your attendance!
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