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Objetivos
Generales

* Entregar a los alumnos los
fundamentos tedricos y las bases
biomecanicas de la Terapia
Manual por Movilizacién y
Manipulacién articular (HVLA).

* Desarrollar en los participantes las
habilidades y destrezas propias de
la Terapia Manual y razonamiento
clinico kinesioldgico en el manejo
de las disfunciones
musculoesqueléticas

30-03-2023
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Objetivos Especificos

eConocer y aplicar los principios biomecanicos articulares en la evaluacion y tratamiento con Terapia
Manual en disfunciones del sistema musculo esquelético por medio de movilizacién y manipulacién
(HVLA) de las articulaciones.
eAplicar el razonamiento clinico en la evaluacion de las disfunciones musculoesqueléticas para generar
un diagnéstico kinésico funcional y tratamiento acorde a la evaluacién realizada.
eConocer y aplicar la anatomia estructural y superficial en la identificacion de hitos anatdmicos para
guiar la evaluacion y tratamiento con Terapia Manual.
eConocer y comprender los conceptos basicos de metodologia de la investigacion que permitan la
realizacion de una busqueda bibliografica efectiva y presentacion de sus resultados.
eIncorporar el analisis radiolégico como un complemento de la evaluacidn kinésica en Terapia Manual.
eConocer y aplicar los conceptos de estabilizacién y ejercicio terapéutico como parte y complemento del
proceso de rehabilitacion con Terapia Manual en disfunciones artro neuromusculoesqueléticas.
eConocer los mecanismos del dolor musculoesquelético y la farmacologia actual de su manejo.
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» Certamenes tedricos/casos en la modalidad de U-Test por la o N i || i .

plataforma U-Cursos accediendo en paralelo a un aula virtual S
en la plataforma Zoom: 40% de la nota de presentacién a
examen

* 1 trabajo de revisidn bibliografica: 20% de la nota de
presentacion a examen

* Trabajos de Imagenologia: 20% de la nota de presentacién a
examen

* 1 caso clinico desarrollado en video: (1) 20% de la nota de
presentacidn a examen o Estas actividades corresponden al
70% de la nota final del Diploma

* Examen final tedrico practico: 30% de la nota final del
Diploma

Nota aprobacion 4,0
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Indicaciones Generales

Indicaciones Generales

EN LA SALA DE CLASES
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SAFES - MEALYMIES: PEOPLE™

hitp /iwww. dpd cdc. govidpdx

10 intesting

Adult in small intestine
Ingestion of cysts
(in organs, Definitive Host
(dogs & other canidae)

Intermediate Host
(sheep, goats, swine, elc.)

o«

Ingestion of eggs
(in feces)

©
\ < / A- Infective Stage
=== v Oncosphere hatches; A\ = Diagnostic Stage

Hydatid cyst in liver, lungs, etc penetrates intestinal wall

Indicaciones Generales

EN LA SALA DE CLASES
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Indicaciones Generales

EN LA SALA DE CLASES
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Sala de Pasos Practicos
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Camillas

Coffee Breaks

RESTROOM
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- Haga doble clic para pasar a pantalla completa o haga clic al tiempo que presiona la tecla Ctri para ajustar al tamaio del video
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Padre de Rodrigo, Daniel y Sebastian

Catolico
Apostolicoy
Romano
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Punto de partida

29

. \ Scascighini L, Toma V, Dober-Spielmann S, Sprott H. Multidisciplinary treatment for chronic pain: a systematic review of interventions and outcomes. Rheumatology. 2008;47(5):670-678.
| =

30
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Terapia Manual

32
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Bonesetting

Quien ve todos los
problemas como un
clavo...

...es porque sélo tiene un
martillo como
herramienta

Klgo. Rodrigo Rojo C.

17
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Definicion del concepto OMT

* La terapia manual/manipulativa ortopédica
es un drea especializada de la Kinesiologia
para el tratamiento de las alteraciones
neuro-musculo-esqueléticas, basada en el
razonamiento clinico, que usa métodos de
tratamiento muy especificos incluyendo
técnicas manuales y ejercicios

terapéuticos.

* La terapia manual/manipulativa ortopédica
también comprende la evidencia cientifica
y clinica disponible, y ella se rige por el
concepto biopsicosocial de cada paciente.

S[N

Congreso IFOMT, Ciuda

E 1915

| Cabo, Marzo 2004

National Library of Medicine

National Center for Biotechnology Information

manual therapy
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o 2 effectiveness of McKenzie method compared to manual therapy for treating
n 1 chronic low back pain: a systematic review.
= Gite  Namnagani FI, Mashabi AS, Yaseen KM, Alshehri MA.

ﬂlf‘l B} uronal Interact, 2019 Dec 1:19(41492-469.

LI

PMID: 3 Free PMC article.

O — The aim of this study was to evaluate the effectiveness of the McKenzie method compared to manual
therapy in the management of patients with chronic low back pain (CLBP). Randomised controlled trials

evaluating the McKenzie method in treating CLBP in adults compared ..

[7] Abstract | Manual therapy in adults with tension-type headache: A sy ,"_‘q\\ q')) b 22 37 o
- .

2 Cumplido-Trasmonte C, Ferndndez-Gonzélez P, Alguacil-Diego IM, Molina-Ru
Free full text Gte Neu Engl Ed). 2021 Sep;36(7):537-547. doi: 10.1016/j.nrleng.2017.12 2‘ '0 !' 2023 4
Full text 4537167  Free article.
—
¥ Ten randomised controlled trials were included for analysis. According to these studies, manual therapy
improves symptoms, increasing patients’ well-being and improving the outcome measures analysed.
! " CONCLUSIONS: Manual therapy has positive effects on ..
Associated data Py IR
] Manual therapy versus therapeutic exercise in non-specific chronic neck pain: a -
T
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m National Library of Medicine
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PMID: 3
Currently, manual culture of hiPSCs is highly variable and labor-intensive posing signifi
for high-throughput applications. ...To validate our approach, we carefully compared roj
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cell culture and performed molecular and functional cell ...

] Abstract L Effectiveness of physical therapy in addition to occlusal splint in myogenic
Free full text 2 temporomandibular disorders: protocol of a randomised controlled trial.
A, Fabrizi A, Defila L, Vanti C, Gatto MRA, Marchetti C, Pillastrini P. 4\

Full text e
do: 10.1136, 2020-038438,

Back to Top

In the context of a multimodal approach, splint therapy and musculoskeletal physiotherapy are often

{ | Associated data considered as a preferred therapy. ..The combined musculoskeletal physiotherapy, splint therapy and
Trando www.ncbinlm.nin.gov... i 2
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Evidence-Based Manual Therapy =
for Chronic Musculoskeletal Pain:
The Challenges

1. éQué es “Terapia Manual”?

DRENAGE
M
[INFATICO

liberagdo
Miofascial

Sizer, P. Pain Practice, Volume 10, Issue 5, 2010 379-381 (26 AUG 2010)

19



30-03-2023

FIGURA 1- TERAPIA MANUAL PARA FACILITAR LA REHABILITACION CON EJERCICIOS

El examen manual después del
calentamiento activo revela los
rangos de movimiento activo y
pasivo disponibles, la
reproduccion de los sintomas y
la tolerancia del paciente al
movimiento

Planificar, priorizar e
implementar estrategias
utilizando técnicas manuales y
reforzando el ejercicio para
reducir los sintomas y mejorar
el movimiento activo y pasivo, y
la fuerza

2

Visitas de puesta
a punto/refuerzo

RAZONAMIENTO CLINICO

* MARCO

24

Reforzar los beneficios del
tratamiento manual y el
ejercicio con un programa de
ejercicio sostenible a largo
plazo y actividades apropiadas
para el paciente

*7

Evaluar cuidadosamente el
efecto de cada aspecto de la
estrategia de tratamiento
implementada sobre el
movimiento, los sintomas y la
funcion, y progresar segun
corresponda

Manual Therapy: Always a Passive Treatment?

' Los autores argumentan que la terapia

manual de alta calidad cuenta con la
participacion activa del paciente para
‘reforzar, usar y perpetuar cualquier
cambio en los sintomas o el movimiento
que surja del tratamiento practico”.

* Los autores argumentan que en la

practica clinica los terapeutas utilizan
predominantemente una combinacion de
terapia manual con otros componentes
como el ejercicio. Separarlos en
revisiones sistematicas excluye una
sinergia critica en la practica de la vida
real de la terapia manual.

* Los autores de este articulo promueven

como 6ptimo un modelo multimodal que
involucra estrategias pasivas y activas
sinérgicas, y la investigacion respalda que
la terapia manual es eficaz cuando se usa
de esta manera.

iel I. Rhon, Gail D. Deyle., Manual Therapy: Always a Passive Treatment? J Orthop Sports Phys Ther 2021,51(10):474-477. Epub 1 de julio de
1. doi:10.2519/jospt.2021.10330

39

|a
Terap

Principios de

Ia
Manual

Ortopédica

Klgo. Rodrigo Latorre Garcia
Prof. Asociado

Departamento de Kinesiologia
Universidad de Chile
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,i_!
“El concepto de Kaltenborn — Evjenth OMT es una
formacidn exclusiva para Fisioterapeutas-Kinesidlogos”
B F. Kaltenborn Julio de 2001
41
,;_!

Ojo Evaluador

42
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Osteokinematica-Artrokinematica

Posiciones Articulares

* Posiciéon Cero

* Posicidn desde la cual parte
la medicién del rango

articular( cave y Roberts 1936,
Chapachal y Debrunner 1966)

* Posicion de Reposo
* Mdxima laxitud capsular

* Minimo contacto entre
carillas articulares

* Mdximo Juego articular

m F.M.Kaltenborn Fisioterapia Manual 2004

22
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Posiciones Articulares

* Posicion de Reposo Actual
— Posicion mas laxa posible de
obtener en una articulacion,
si por dolor o limitacién no se
alcanza la posicién de reposo
fisioldgica

* Posicion de Bloqueo

* Cdpsula articular y ligamentos en
su maxima tensién

* Contacto maximo entre carillas
articulares

* Escaso o nulo juego articular
* Lauso para tto bloqueando la
articulacion vecina, (columna)
F.M.Kaltenborn Fisioterapia Manual 2004

Artrokinematica

e Deslizar

A mayor congruencia articular
mayor sera el deslizamiento
F.M.Kaltenborn Fisioterapia Manual 2004

23
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2.

Regla Concavo-Convexa.

MOVIL

I AV
5 O )Y

,;_!

47
[ | T
Movimiento artrocinematico de una superficie convexa sobre otra concava : .
. -~
ODAM,
A
\
\ 3
o !ﬁ
(/ e i e -/
\ / 4
\ | <
f‘ %
| | :
A S
B
o Neumann, D. (2007). Cinesiologia del sistema musculoesquelético : fundamentos de rehabilitacion fisica
m Disponible en http://bibliografias.uchile.cl/2402
&
48
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Bolsa subacromal Q

Traccion

Boisa subacromial
del supraespinoso

Traccion
del supraespinoso

€3
&=

A

Neumann, D. (2007). Cinesiologia del sistema musculoesquelético : fundamentos de rehabilitacién fisica

. Disponible en  http://bibliografias.uchile.cl/2402

49

€3
&=

50

S. Paris
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Movimiento Componente

51

Plano de Tratamiento

* Plano que atraviesa toda
articulacion.

* Se encuentra en la carilla
concava.

* Perpendicular a la linea
que une el eje de rotacidn
de la carilla convexa con el
punto de contacto dseo en
la superficie concava.

1954”Plano Articular”

o 1970”Plano de tto”Dennis Morgan colabora en libro
1= extramidades

F.M.Kaltenborn Fisioterapia Manual 2004

52
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- 7
1.Uso de movimientos de traslacion para :
evaluary tratar.

Juego Articular:. mennel)

*Movimientos pasivos,
cortos y rectilineos,
paralelos o perpendiculares
al plano de tratamiento,
esenciales para un buen
funcionamiento articular

Traccion
Compresion v'En posicién de reposo (maxima
Deslizamiento traslatorio amplitud)

v'Posicién de reposo actual

«»  “Joint Pain: Diagnosis and Treatment Using Manipulative v/Traccién grado Il (quitar el slack)

Techniques” 1964

53
v ¥ e - . N 4
(Trave rsity D WisconsinaStont
T s e
Depantment of PAVSICS
PRy : r
Lep ; - " "
e pta e s o Stross/Strain' |0 e
. "Froduoed-byd :
Aan 35661 4!
- ar :
Fur . 0
i r . d L ’ ‘_ A
‘ | ' et IS
Projeir fundéd by oy akstand [nsoui o gnd " 'y
Gratrr S0 r’
©»
54
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Rango de Movimiento Articular Osteokinematico

Amplitud de Movimiento
Articular >

2\

J\ l ]

l’ Barrera Anatomica ‘

Rango de Movimiento Articular Osteokinematica

([ Tensidn ) I ([ Tension )

[} o
& Amplitud de Movimiento =y
ke) . ©
o Pasivo s
2 o
g I <

. . . [
& . | Amplitud de Movimiento |\ 5
o N—— . — a
o Activo )
S S
© ©
Q. [eX
(%] (%]
w w

1 ’ Barrera Elastica o Primera Parada ‘.ﬁr L‘
]

Barrera Anatdmica [

Walter Herzog, The biomechanics of spinal manipulation, Journal of Bodywork and Movement Therapies, Volume 14, Issue 3, 2010,
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Grados de Movilidad para la Tracciony
Deslizamiento

F.M.Kaltenborn Fisioterapia Manual 2004

Grados de Movilidad para la Tracciony

Deslizamiento

Primera Parada

F.M.Kaltenborn
Fisioterapia Manual 2004

Estrés

*_ Punto
de

crura

elastica
Punto de cesion

Yield poit—

nnnnnnnnn

aciaén
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Grados de Movimiento Articular
l. “Soltar”: Alivia el dolor con vibracién y oscilacién (solo en
traccion).
. Se usa con test y tratamiento en deslizamiento
II.  “Tensar”: Evalua el Juego Articular
. Alivio del dolor en ZS
. Aumenta o mantiene el movimiento por relajacion muscular
lll.  “Elongar”: Evalua la sensacion terminal del Juego Articular
. Aumenta la movilidad y el juego articular por elongacion de tejido peri
articular
F.M.Kaltenborn Fisioterapia Manual 2004

F.M.Kaltenborn Fisioterapia Manual 2004

30
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Tratamiento

La hipomovilidad o
hipermovilidad son
solo hallazgos
patoldgicos si se
asocian con
sintomas y a una
sensacion terminal
patologica

5.

Pruebas de localizacidon con
movimientos pasivos

éColumna Lumbar?
éSacroilica?
éCadera?

eKaltenborn-Evjenth

eHuman Movement Science 23 (2004) 21-34. “E.ects of low back pain on the relationship between the
movements of the lumbar spine and hip.”

31
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Dg. Diferencial

Disfuncion no contractil Disfuncion contractil
* Mov. Activo y Pasivo * Mov. Activo y Pasivo sintomatico
sintomaticos, limitado en el y limitado en direcciones
mismo sentido y arco de opuestas
movimiento » Juego articular normal y
* Juego articular sintomatico y asintomatico
limitado

* Mov. Resistido sintomatico
* Mov. Resistido asintomatico

Kaltenborn. F. Fisioterapia manual columna 22 Ed.McGraw-Hill

63

Resistencia Muscular segun Cyriax

* Mov. Doloroso y mucha fuerza = Lesién pequena de musculo o
tendon

* Mov. Doloroso y poca fuerza =Lesion importante de musculo o
tendon

* Indoloro y poca fuerza = Lesion neuroldgica, rotura de musculo o
tendon

* Indoloro y mucha fuerza = Normal

Kaltenborn. F. Fisioterapia manual extremidades 102 Ed.McGraw-Hill

64
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Test Provocacion

*  “Lapalpacion es dolorosa”

* Lo importante es si puedo reproducir el
sintoma del paciente

1. Localizacidon Regional
1. Columna Lumbar

2. Sacroiliaca
3. Cadera

2. Localizacién de la Estructura
Movilidad

1. Nervio

2. Mdsculo

3. Ligamento

4.  Articulacién- Hipo-Hiper movilidad

Teste de Provocacién diferencial
de Coxo-SI-Lumbar 2

Teste de alivio diferencial de
Coxo-Sl-Lumbar 2 .

0. Evienth f

6. Ajuste tridimensional de la posiciony
el movimiento articular.

33
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7. Proteccion de las articulaciones no
tratadas durante una terapia.

* Mov. Acoplado(3D) * Mov. No Acoplado (3D)
* Mayor Amplitud. * Baja facilidad de mov.
* S.T Blanda. * Baja Amplitud.

* Nuerofisiologicamente es * S.T Dura.

automatico.(reflejo) * Seglin Flex-Ext.

* Segun Flex-Ext.

Nueva terminologia desde 1992 (fisiolégico-no fisioldgico)

m F. M. Kaltenborn, Fisioterapia manual, 2004

67

8. Secuencia de las técnicas de tratamiento.

* Hernan Kabat

* Margaret Knott

* Dorothy Voss

* Geoffry Maitland
* S. Paris

* R. McKenzie

* M. Rocabado

* B. Mulligan

* Etc

68
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Ganglio raquideo —

Asta posterior
(Idminas I-VI)
Zona intermedia \ 7
(lamina Vil)
@

Ny RO

Asta anterior
(1aminas VIII-X)

Fibra la

) Grgano tendinoso de Golgi
A
\

S Musculo esquelético
Fibras descendentes \\
\ Huso
\/ J muscular
Fibra %
Y

motora ¥
R Placa
N motora

xFibra Ib

Fibra motora c < Tendén

Masaje funcional

69

Masaje funcional

Asta posterior
(laminas I-VI1)

Zona intermedia

Asta anterior
(laminas VIII-X)

Ll

Ganglio raquideo ——

\—Fibra Ib

g\

Fibras descendentes

Fibra
motora y

D
4
e

Fibra la
Organo tendinoso de Golgi

Masculo esquelético

\ Huso
\} muscular
WS

S AL\ Placa

\ \\|  motora
Fibra motora o .~ % Tendén

35



30-03-2023

9. Principios ergondmicos para la proteccion del
Kinesiologo.
B.W. Atkinson, A NEW CONCEPT IN TRACTION TABLES KALTENBORN THREE 3

DIMENSIONAL TREATMENT TABLE1 1Received March, 1978., Australian Journal of
Physiotherapy, Volume 24, Issue 4, 1978, Pages 219-221, ISSN 0004-9514,

36
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10. Auto Tratamiento.

Clinical Biomechanics 2005 Urquhart, cols. "Regional morphology of the transversus
abdominis and obliquus intemus and extemus abdomiminis muscles™

11. Tratamiento del complejo triarticular
fisiologico.

e 1.La unidad funcional
espinal.

* un segmento movil, que
al ser sometido a estrés
externo, responde con
deformidad y movimiento

(25 segmentos funcionales)

White y Panjabi, 1978

37
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12. Tratamiento de prueba.

¢Dosis?

Movilizacién v/s Manipulacion

* Movilizacidon * Manipulacion

* Baja velocidad y baja * Alta velocidad y baja
amplitud amplitud

* Controlada por * Efecto rapido

terapeuta y Paciente * No se puede detener

* Efecto lento y seguro

* Siempre se puede
detener

eGreenman P. “Principios y préctica de la medicina manual” 1998 Pnamericana.

*The Spine Journal 4 (2004) 335-356 “Efficacy of manipulation and mobilization for low back pain and neck
pain: a sistematic review and best evidence synthesis”. G. Bronfort .clos.

38
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longitudinal load

load from 30"

load from 60

transverse load

strain
Anisotropic Behavior of the Bone

Whitehouse WJ. The cuantitative morphology of anisotropic trabecular bone. J
Microscopy 1974; 101:481-496

Contraindicaciones (lll y Manipulacion)

* Juicio del Kinesiélogo

* Neoplasia, Inflamacién

* Osteopenia

* Alteraciones del coldgeno vascular
* Cambios degenerativos

* Inestabilidad

* Alt. Congénita

* Sensibilidad vascular

* Alt. de coagulacidn

* Lesidn cutanea

* Temor del paciente o terapeuta

39
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Contraindicaciones absolutas

* Juego articular disminuido con sensacion
terminal DURA

* Juego articular aumentado con sensacion
terminal BLANDA

* Dolor y espasmo protector durante la
movilizacion

* Si la compresion provoca sintomas neuroldgicos , Ve
el deslizamiento estd contraindicado I.j :

» Traumatismo o proceso inflamatorio agudo

-
o
-

~ Sk
-
A =

éPor qué movilizar una articulacion?

* Fibrosis capsulay * Degeneracion de los
ligamentos segmentos adyacentes
* Condrolisis * Discopatia y mayor

« Osteoartritis juego articular

» Atrofia muschlar * Deterioro funcional,,

e Cambios irreversibles
desde los 2 meses,,

1. Spine. 1984 Apr;9(3):268-72. “The effects of internal fixation on the articular cartilage of unfused canine facet
joint cartilage.”Kahanovitz N, Arnoczky SP, Levine DB, Otis JP.

2. Rev Chir Orthop Reparatrice Appar Mot. 2000 Oct;86(6):546-57 “Long-term influence of associated arthrodesis
on adjacent segments in the treatment of lumbar stenosis: a series of 127 cases with 9-year follow-up”
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Terapia Manual

’ Movilizacién/Manipulacién ‘ ’ Ejercicio Terapéutico ‘

’ Tto. Hipomovilidad ‘ ’ Tto Hipermovilidad ‘

’ Subsistenas ‘

o | [ |

’ Integracion sensorial ‘

’ Control Motor ‘

’ Biomecanica y Funcionalidad Normal ‘

| salud |

[ Klgo. Rodrigo Latorre G. 2006

e

Indicaciones

* Limitacion del juego articular y una sensaciéon terminal anormal y que
se relaciona con los sintomas del paciente

* Disfuncion Somatica
* Sintomas (anamnesis)
* Dolor, debilidad, rigidez, mareo, Etc.
* Signos (hallazgos del examen fisico)
* Cambios en los tejidos blandos
* Cambios funcionales

e
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Alteracion Biomecanica:

Cambios Anatdmicos, Bioquimicos y Fisioldgicos

Sobrecarga Mecdnica

Receptores para Raiz nerviosa en
espinales Foramina

Estimulacion y/o sensibilizacion

Alteracion Movilidad Vertebral, Compresion,
Metabolitos Inflamacién

Facilitacion Central

Dolor, alteracion tono musculatura paraespinal, alteracién movilidad
vertebral y respuesta refleja anormal

Reflejos Reflejos
Somatosomaticos Somatovicerales

Pickar .J, DC, PhD The Spine Journal 2002 “Neurophysiological effects of spinal manipulation”

83

Expertos vs. Novatos

Jensen et al (1990): “No entendemos por que algunos Kinesidlgos con extenso
conocimiento técnico y experiencia son maestros en la practica mientras otros
permanecen mediocres”

Experto requiere algo mas que la experiencia para definirlo
Experticia en la practica =
-Domina el componente “razonamiento clinico”

-Alcanzada a través de la experiencia clinica donde el razonamiento involucre
“reflexion durante accion” y “reflexion sobre la accién” (jone, 1995)

Expertos = > organizacion del conocimiento

Case, K, Harrison, K and Roskell, C (2000). ‘Differences in the clinical reasoning process of expert and novice
cardiorespiratory physiotherapists’, Physiotherapy, 86, 1, 14-21.

84
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Table 5: Minutes spent on different aspects of examination and
treatment (p = 0.05)

Experts Novices P value
Mean sD Mean SD

Subjective 6.47 8.60] 282 0.05
examination

Physical 5.37 pood  7.92 0.09
examination

Treatment 17.88] 12.85 2.10§ 15.12 0.48
Total 46.00 10.60 4.92) 17.87 0.88

Doody and McAteer. Clinical Reasoning of Expert and Novice. Physiotherapists in an Outpatient Orthopaedic
Setting. Physiotherapy May 2002/vol 88/no 5

Evolucion
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Punto de partida

i Panjabi

a8 -
] s
il
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Spine is different.
Load-Deformation Curve is non-linear.

RoM

Deformation

ure

16
Neutral Zone Hypothesis

Panjabi, Journal of Electromyography and Kinesiology 13 (2003) 371-379

89

Load

ROM ROM

Flexion

NZ
/ Displacement
/ Extension

A B

Fig. 2. Load—displacement curve. (A) Spine segment subjected to flexion and extension loads exhibits a nonlinear load displacement curve
indicating a changing relationship between the applied load and the displacements produced. Addition of NZ parameters, representing laxity of the
spine segment around neutral position, to the ROM parameter better describes the nonlinearity of the spinal characteristics. (B) A ball in a bowl
is a graphic analogue of the load—displacement curve

Panjabi, Journal of Electromyography and Kinesiology 13 (2003) 371-379
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/Zona Neutra

Analog of Neutral Zone Concept

A Ball in a Bowl

Flexion

* Panjabi, Journal of
Electromyography and
Kinesiology 13 (2003) 371-379

Deformation

91
Re Estabilizacién
ROM
Inestabilidad
b ROM R
NZ
D
i

-‘J Panjabi, Journal of Electromyography and Kinesiology 13 (2003) 371-379
92
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Subsistemas

CONTROL
SUBSYSTEM
NEURAL
Ny
PASSIVE | ACTIVE
SUBSYSTEM | SUBSYSTEM

SPINAL — SPINAL
COLUMN MUSCLES

To maintain mechanical stability

*Panjabi. Clinical spinal instability and low back pain J Electromyogr Kinesiol. 2003 Aug;13(4):371-9.
*Panjabi. J Spinal Disorders. 5:383-, 1992

{a' '

M.M. Panjabi/ Journal of Electromyography and Kinesiology 13 (2003) 371-379 373

Neural
Control Unit

./ ~.

Spinal Column - Spinal Muscles
(Transducers) (Actuators)
Vertebral Position Muscle
SPINAL LOADS ACTIVATION
Spinal Motions pattern

Fig. 1. The spmal stabilizing system. It can be thought of as consisting of three subsystems: spinal column; muscles surrounding the spine; and
motor control unit. The spinal column carries the loads and provides information about the position, motion, and loads of the spinal column. This
information 1s transformed into action by the control unit. The action 1s provided by the muscles, which must take into consideration the spinal
column, but also the dynamic changes in spinal posture and loads. (Reproduced with permission from Panjabi [51].)

Panjabi, Journal of Electromyography and Kinesiology 13 (2003) 371-379
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Columna

[ Mobility

\ Neural

., Hoffman J, Gabel P. Expanding Panjabi's stability model to express movement: a theoretical model. Med Hypotheses. 2013;80(6):692-697. doi:10.1016/j.mehy.2013.02.006

0 Panjabi MM: The stabilizing system of the spine. Part . Function, dysfunction, adaptation and enhancement. Journal of Spinal Disorders 1992, 5 (4), 383-389.
=

95

Cadena Cinética

@Todo el cuerpo es uma cadena cinética y
trabaja como una unidad funcional integrada

Cadena Cinética

Prentice W.

96
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Cadeia Cinética

@Todo el cuerpo es uma cadena cinética y trabaja
como una unidad funcional integrada

@Posee componenetes articulares, musculares y

neurales

Prentice W.

97

Integracion Sensoriomotriz
Control Neuromuscular

@EI SNC por medio de la Intergracion
sensoriomotriz reconoce la informacion
acumulada de estos tres subsistemas permitiendo
el control neuromuscular

Prentice W.

98
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Cadena Cinética

@Cada sistema trabaja de forma interdependiente
para permitir una eficiencia funcional.

@Si esto no ocurre— se generan compensaciones y
adaptaciones en otros sistemas.

@Las compensaciones generan una sobrecarga
tisular, disminuyendo el rendimiento y generando
atrones que pueden provocar disfunciones y
esiones.

QEsto genera una reduccion del control
neuromuscular e inicia el ciclo de lesiones
acumulativas

Prentice W.

99
Desbalances
Musculares
spuesta adaptativa
compensatoria
Ciclo de
Lesiones \ Control |
. euromuscular
Inflama Acumulativas
Alterado
Hiperactividad
Muscular Adherencias
Protectora hipo movilidad
T 7 Vierck CJ. Mechanisms underlying development of spatial distributed chronic pain (fibromyalgia). Pain 2006;124:242—63.
[
100
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>
(1]

Disfuncién Lumbar

Inflamacion
Neurogénica

4

Debilidad
Espasmo Muscular

Alteracion de la
Propiocepcién

Diskinesia

’ Dolor neuropatico ‘

I

Irritacion estructuras
dentro de agujero
intervertebral, Ganglio
de la raiz dorsal

% ’ Inestabilidad Funcional Tﬁ

Martin Krause 2001

101

>
=)

Compensacion

102
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Tensegridad

£

T Concept de Tenségrité en Osteopathie, Alain Gehin, 2010 Editorial: Sauramps Medical.

2

103

* Las terminaciones nerviosas del anillo
fibroso de los discos, de la capsula de
las articulaciones zigoapofisiarias, y de
los ligamentos son probablemente
parte del sistema propioceptivo
responsable del optimo reclutamiento
de los musculos paravertebrales.

* Se cree que los mecanorreceptores
juegan un rol importante en la funcion
de supervisar la posicion y los
movimientos de las articulaciones
regulando y modificando el tono
muscular.

L https://doi.org/10.1007/s00586-005-0925-3

Panjabi, M.M. A hypothesis of chronic back pain: ligament subfailure injuries lead to muscle control dysfunction. Eur Spine J 15, 668—676 (2006).

njabi MM: Una hipétesis para las algias de columna. Las lesiones incompletas de los ligamentos producen una disfuncion del control muscular. Kinesiologia 2005,78, 9-16.

104
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Mecanorreceptor
Intacto

Sefiales (;""‘.‘ Retroali tacis
trasnductoras 2N etroalimentacion
alteradas

Retroalimentacion

Unidad de control 4:1
neuromuscular

Respuesta
alterada

Patrén de respuesta
muscular normal | >

Coordinacion de la actividad
muscular especifica

Inflamacion de
los tejidos

[ Consecuencia \

adversas
*Estrés mas altos sobre
los tejidos
eLesidn de ligamentos,
mecano receptores y
musculos
*Fatiga Muscular
*Mayor carga sobre las

facetas

4:%Panjabi, M.M. A hypothesis of chronic back pain: ligament subfailure injuries lead to muscle control dysfunction. Eur Spine J 15, 668—676 (2006).

https.//doi.org/10.1007/s00586-005-0925-3

105
Viscoelasticidad
Urniye rsity :f' P \Wisconsin-Stont
Departmient of PRVSICS
Al .
Froduoed ‘h\ i
Alan J556
€«
106
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2428  Spine * Volume 24 + Number 23 + 1999

Load .
o {J}'jlm ‘ * Con gatos, en vivo.
* Usé un tensor automatico,
(@) programado para estiramiento
ciclicos de 0,25 hz., con un
movimiento linear fijo.

* Con célula de carga para detectar el
grado de tension producida por el
ligamento. Aplicado en el nivel
central.

* Registré con EMG en los multifidos de
seis niveles.

* Aplico la tension durante 50 minutos
© seguidos.

l Adaptacion Klgo. Rodrigo Rojo C. l

r?p’iiupomonow M, Zhou BH, Baratta RV, Lu Y, Harris M. Biomechanics of increased exposure to lumbar injury due to cyclic loading: I loss of reflexive muscular stabilization. Spine
¥ ig 9,24:2426-34.

107

M. Solomonow 99’

. A H -
Se observd varias respuestas. 3
2 ., ., T 3
* El reflejo de tension - contraccion (ya a7 by
estaba demostrado, no era el ; 7

propdsito principal).

* Era mads vigoroso en el nivel cercano a
donde se hacia la tensién.

L34

EMG ()

L4=5

Con el paso de los minutos
desaparecia.

EMG (mw)

EMG (mw)
:
{ * { |

56

* Los primeros en desaparecer fueron
los mas lejanos; y los ultimos fueron
los cercanos.

=7

{ {
|

J J J J

Recodsd st Recorded ot Recordod it Recorded st Recorded ot Recorded st

EMG ()
3
1 %
{

* Se producia creep, el ligamento + ™3
generaba cada vez menos tension (el LS , AN
grado de estiramiento era idéTnfim) ERRRE AR ARAE' DR 3NN L
Adaptacion Klgo. Rodrigo Rojo C. l 0min 1 min S min 10 min 50 min

T olomonow M, Zhou BH, Baratta RV, Lu Y, Harris M. Biomechanics of increased exposure to lumbar injury due to cyclic loading: I loss of reflexive muscular stabilization.
1 Spine 1999;24:2426-34.

108
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Description of the Interventions Provided to Subjects
During the 4 Experimental Conditions

Efecto de la tension capsular & e

No No injections
Lidcai 2 il Tlosaina injectad subeut Iy
| L\?w 30 mL ﬁal:lne ijjected into knee jnin? c_:\]:sule |
High 60 mL saline injected into the knee joint capsule
U
2 140
§ 120
ig w0
% 2 &0
52 80
\ Té 2
TUat | Ay Ay s 2
0
VMO VL RF

Quadriceps Muscle

| no @lido Olow mhigh

T 1
200 400 600

Time [ms] Figure 3. Average (+SD) quadriceps muscle activity during

the landing task. SD, standard deviation; MVIC, maximum
voluntary isometric contractions; VMO, vastus medialis; VL,
vastus lateralis; RF, rectus femoris.

Riann M., Quadriceps Inhibition Induced by an Experimental Knee Joint Effusion Affects Knee Joint Mechanics During a Single-Legged Drop Landing., Am. J. Sports
Med. 2007; 35; 1269

Walter Herzog, The biomechanics of spinal manipulation, Journal of Bodywork and Movement Therapies, Volume 14, Issue 3, 2010,

eLee M, Kelly KW, Steven GP. A model of spine, ribcage and pelvic responses to a specific lumbar manipulative force in relaxed subjects. J Biomech 1995;28:1403-8.
#Powers CM, Kulig K, Harrison J, Bergman G.Segmental mobility of the lumbar spine during a posterior to anterior mobilization: assessment using dynamic MRI.Clin Biomech (Bristol, Avon).

Jan;18(1):80-3.
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A

*McFadden KD, Taylor JR. Axial rotation in the lumbar spine and gaping of the zygapophyseal joints. Spine 1990;15:295-9.
*Jean-Yves Maigne, PhilippeVautravers. Mechanism of action of spinal manipulative therapy Joint Bone Spine 70 (2003) 336-341.

111

Por que movilizar una articulacion?

* Fibrosis de capsula'y * Degeneracion de
ligamentos segmentos adyacentes
* Condrdlisis * Discopatia y mayor

e Osteoartritis juego articular

satrofialnudeulic Deterioro funcional ,,

* Dafios permanentes
desde os 2 meses,

1.  Spine. 1984 Apr;9(3):268-72. “The effects of internal fixation on the articular cartilage of unfused canine facet joint
cartilage.”Kahanovitz N, Arnoczky SP, Levine DB, Otis JP.

2. Rev Chir Orthop Reparatrice Appar Mot. 2000 Oct;86(6):546-57 “Long-term influence of associated arthrodesis on adjacent segments in
the of lumbar is: a series of 127 cases with 9-year follow-up”
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Terapia Manual Intra Pabellon
Movilizacion y Manipulacion Bajo Anestesia

Latorre-Garcia et al., Manipulacion Articular Kinesioldgica bajo Anestesia en Capsulitis Adhesiva de la Articulacion Gleno-humeral: Un Reporte de Caso
Kinesiologia (2021) 40(4): 264-268

113

Regla Concavo-Convexa.

MOVIL

7 RODAR
DESLIZAR

T ruo ]

Plano de Tratamiento

Kaltenborn FM. Manual mobilization of the joints. In: The extremities, vol. I. Oslo (Norway): Norlis; 2002.

114
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Movimiento

RODAMIERS
)

artrocinematico de una superficie
i
B
X
/ 4
//
{

/ y
( 4

Evaluacion Pre MBA

Rodrigo Latorre-Garcia, Felipe Suarez-liménez, Carlos Montes-Montes, Mauro Medel, Alvaro BesoainSaldafia, Marcelo
Cano-Cappellacci., Manipulacién Articular Kinesiolégica bajo Anestesia en Capsulitis Adhesiva de la Articulacién Gleno-

humeral: Un Reporte de Caso., . Kinesiologia (2021) 40(4): 264-268
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-~

Mano estabilizadora dindamica,
acompafia el movimiento de la
mano movilizadora
manteniendo el desplazamiento
del segmento brazo rectilineo
mientras se realiza la traccion

Mano movilizadora, genera
traccién/manipulacion
perpendicular al plano de
tratamiento articular

Plano de
tratamiento
Articular en la
Glenoides
escapular

Evaluacion intermedia MBA

59
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-~

Dynamic stabilizing hand. Follows
the movements of active hand,
keeping aligned the gliding
movement

Ipsilateral neck inclination to protect
peripheral nervous system

Active hand. Produce caudal
gliding. Parallel to articular
treatment plane

Articular treatment
plane in scapula

60
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’ 1 Semana Post MBA ‘
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(&Y

4° Semana Post MBA
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m POLD

info@pold.es

Oscilagdo RESSONANTE

UNIVERSIDAD DE CHILE.
DPTO. Analise do Movimento - Escuela de Kinesiologia
LIC. RODRIGO LATORRE (Equipa investigaciio - Chile)
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Oscilagao RESSONANTE

125

A flow-chart identifying the interdependency and chain reaction between the
various components of the disorder during the development of the acute
phase and into the chronic phase.

ACUTE PHASE CHRONIC PHASE TERMINAL PHASE
PROLONGED CONTINUED
CYCLIC/STATIC, REST CYCLIC/STATIC, DISABILITY
WORK WORK

- PARTIAL
CREEP
MECHANICAL — LASOTY e RF(C(“TRY

MICRO-

: ACUTE CHRONIC
DAMAGE  —= INFLAMMATION = INFLAMMATION

TRA!SIF.NT ¢ ¢

bl TRANSIENT CHRONIC MODIFIED
MUSCULAR b= HYPER-  —5>  HYPER-  —> MOTOR
l, REDUCED EXCITABILITY EXCITABILITY CONTROL

- v v v

STABILITY lp/ TRANSIENT |- TRANSIENT | PERMANENT = HIGH STIFENESS

DECREASE INCREASE INCREASE LIMITED R of M
PAIN NONE E—— ""'::::‘NA TE = 'I!:\‘I-L' = i M:,:II;I{EI)
T Moshe Solomonow , Bing He Zhou, Yun Lu, Karen B. King. Acute repetitive lumbar syndrome: A multi-component insight into the disorder
12| Journal of Bodywork and Movement Therapies Volume 16, Issue 2 2012 134 - 147
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Factores responsables del fallo del
movimiento

Alta Velocidad, cargas,
tiempo, repeticiones y
descanso breve,
desencadenan inflamacidn
(factor de riesgo) destacando
alta carga + frecuencia ciclica

La inflamacidén provoca\
una potente
hiperexcitabilidad
muscular que compensa
la estabilidad deficiente
debido a la laxitud
viscoeldstica significativa
y disminucion de la
actividad muscular
refleja. Esto permite
proteger los tejidos de la

» exposicion adicional y
Inflamacién generada en los también permite la

tejidos visco elasticos ., '
K reparacion eficaz /

nr Moshe Solomonow , Bing He Zhou, Yun Lu, Karen B. King. Acute repetitive lumbar syndrome: A multi-component insight into the disorder
12| Journal of Bodywork and Movement Therapies Volume 16, Issue 2 2012 134 - 147

127

Conclusao

* Ainflamagdo tem demonstrado induzir a
hiperexcitabilidade em elementos neurais.

* |sto explica a hiperexcitabilidade da musculatura,
observado varias horas pos-trabalho.

* Inflamacgao neural e a inflamagao do tecido
coexistem.

* Os tecidos viscoeldsticos se sensibilizaram, o que
provocou as fortes contragdes musculares reflexas
observadas de forma compensatdria nos multifidos

Moshe Solomonow , Bing He Zhou, Yun Lu, Karen B. King. Acute repetitive lumbar syndrome: A multi-component insight into the disorder

&> Journal of Bodywork and Movement Therapies Volume 16, Issue 2 2012 134 - 147
i A. Dilley, GM Bove lucién de la infl ion inducida por la sensibilidad anica y duccién axonal d leracion en C-fibra
=7

nociceptores J. Pain, 9 (2) (2008), pp 185-192
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Relevancia clinica

* Evitar a prescrigdo do exercicio até a inflamagdo e a dor diminuirem,
ja que estes dois processos sGo os impulsores da deficiéncia motora

* Posto que, a inflamagdo é um processo bioldgico cura/reparacdo, a
administracdo de anti-inflamatdrios néo esterdides pode retardar,
prolongar ou inclusive impedir a cura.

* Pode ser vantajoso prescrever medicagdo para a dor para
proporcionar comodidade ao paciente, enquanto ndo interfira na
inflamagdo.

* Do mesmo modo, se os espasmos musculares sGo desagraddveis,

podem ser prescritos relaxantes, permitindo atividades da vida didria.

i Moshe Solomonow , Bing He Zhou, Yun Lu, Karen B. King. Acute repetitive lumbar syndrome: A multi-component insight into the disorder
1) Journal of Bodywork and Movement Therapies Volume 16, Issue 2 2012 134 — 147
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Algia crénica de
columna
Sefiales I ) » U
" Retroalimentacion

trasnductoras N

alteradas Inflamacién de

A ) y los tejidos
Retroalimentacion

Unidad de control ill:\j
neuromuscular
Respuesta % / Consecuencia \

Mecanoreceptor
Intacto

alterada adversas
*Estrés mas altos sobre
3 los tejidos
Patron de respuesta *Lesién de ligamentos,
muscular normal | > mecano receptores y
Coordinacién de la actividad musculos

muscular especifica .
*Fatiga Muscular

*Mayor carga sobre las

\ facetas /

Panjabi MM: Una hipdtesis para las algias de columna. Las lesiones incompletas de los ligamentos producen una disfuncion del control
o muscular. Kinesiologia 2005,78, 9-16.
i Roberto 1zzo, Gianluigi Guarnieri, Giuseppe Guglielmi, Mario Muto Biomechanics of the spine. Part I: Spinal stability Biomechanics of the
£ spine. Part I: Spinal stability European Journal of Radiology null 2012 null

130

65



30-03-2023

>

Roberto lzzo, Gianluigi Guarnieri, Giuseppe Guglielmi, Mario Muto
Biomechanics of the spine. Part I: Spinal stability Biomechanics of the spine.
Part I: Spinal stability European Journal of Radiology “ 22 oct 2012 “

KN

OVERSTRESS

DAMAGETO
MECHANORECEPTORS €— OF JOINTS
& MUSCLES

ALTERED
MUSCLES

—
€ RESPONSE
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Movilizacion

Vv/s

Manipulacion

Movilizacidon

Baja velocidad y
baja amplitud amplitud

* Controlada por * No se puede
terapeuta y paciente detener

* Efecto lentoy * Efecto rapido
seguro

eGreenman P. “Principios y practica de la medicina manual” 1998 Pnamericana.

¢ D W. Evans, N. Lucas. What is “manipulation”? A reappraisal. Manual Therapy 2010; (15): 286-291

*The Spine Journal 4 (2004) 335-356 “Efficacy of manipulation and mobilization for low back pain and neck pain: a sistematic review and best evidence synthesis”. G. Bronfort .clos.

A4

|=

‘OA"? Gross, J.L. Hoving, T.A. Haines, C.H. Goldsmith, T. Kay and P. Aker et al., A Cochrane review of manipulation and mobilization for mechanical neck disorders, Spine 29 (2004) (14), pp. 1541—

Manipulacion
Alta velocidad y baja

133

Mecanotransduccion

Las integrinas, como verdaderos sensores de la MEC (Matriz extracelular), al

realizar conexiones transmembranares con el citoesqueleto activan numerosas
vias de sefiales intracelulares en un proceso que exige la participacion de
diferentes colaboradores.

P

Las integrinas y sus ligandos juegan papeles claves en el desarrollo,
respuesta inmune, cambios leucocitarios, hemostasia o cancer, estando
en el meollo de diversas enfermedades inflamatorias y hemorragicas.

¢

Por su parte, son dianas farmacoldgicas frente a trombosis e inflamacion,
y son receptores para muchos virus y bacterias.

’ Tensegrity-I. Cell structure & hierarchical system biology. J. Cell Sci. 116: 1157-73, 2003).

134

67



30-03-2023

Integrinas

Integrin dimer
Cellmembrane {p380000000000 000

Actin s : Adaptor proteins

Tensegrity-1. Cell structure & hierarchical system biology. J. Cell Sci. 116: 1157-73, 2003).

e

Physiological mechanical stimuli

Moderate mechanical loading
e.g., walking, aerobic exercise

“']1'3 Integrins Ca?* Na*

Typel B /&/ o N i

IL-1IR_(@—— L) )00 %}
KI

Extracellular .‘ .

FAK’ Stretch-sensitive
/ l Src 27 ion ch eis
(K] i
cyclase
IxB/NFxB l NExB L actn i
(P65/p50) ~~__ " (p65/p50) Ca?
@— IxB — Papa. 4 \\ /\ 2, cAMP
----- S~o 1L-4 iNOS
" N P
Nucfea r Inflammatory gene <- -
membrane expression LNOS —_
00RO,
(+) .
——> Stimulatory effect
(

S ']> Inhibitory effect

Bader D., Biomechanical Influence of Cartilage Homeostasis in Health and Disease, Arthritis. Volume 2011, Article ID 979032, 16 pages
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Efectos de las cargas mecanicas

Non-physiological n1echani@

Overloading Reduced loading
e.g., traumatic, high intensity e.g., static, immobilisation

FN-fs l J’ corn " e

. — SAC
Col-fs " Integrins DDR-2 J

Extracellular

op— - —e—— ——jo——
L k

MAPK g Catt

» P38, ERK 1/2, JNK l
. cJun AP-1 NFxB
) Caspase
COX-2 iNOS
Cytoskeletal disruption PGE,

MMPs NO ——> Os
ADAMTS K
Inflammatory '

Nuclear cytokines

Cartilage damage
membrane g€ damag

(+) 5

——> Stimulatory effect
w-Cazzanelli P, Wuertz-Kozak K. MicroRNAs in Intervertebral Disc Degeneration, Apoptosis, Inflammation, and Mechanobiology. Int J Mol Sci. 2020;21(10):E3601. Published
—+2020 May 20. doi:10.3390/jms21103601
lader D., Biomechanical Influence of Cartilage Homeostasis in Health and Disease, Arthritis. Volume 2011, Article ID 979032, 16 pages
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Fibroblastos y Tension

Tissue Shortening _ Tissue Elongation

Fig. 9. Proposed model for fibroblast dynamic cy-
toskeletal response to tissue shortening and elongation
with resultant cellular and tissue fo Fibroblasts in
elongated tissue (B) have a “sheetlike™ morphology
produced by microtubule assembly balanced by micro-
filament tension. Fibroblasts in shortened tissue (A)
have a “dendritic” morphology resulting from microtu-
bule disassembly in the presence of residual microfila-
ment tension. Arrows inside fibroblasts represent inter-
nal cellular tension. Arrows outside fibroblasts represent
the “pull” exerted by the cells onto the extracellular
matrix.

AJP-Cell Physiol « VOL 288 « MARCH 2005 » www.ajpcell.org

* Llangevin H, Dynamic fibroblast cytoskeletal response to subcutaneous tissue stretch ex vivo and in vivo, Am J Physiol Cell
Physiol 288: C747-C756, 2005.
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Fibroblastos y Tension

ig. 6. Mouse subcutancous tissue shortened (A) and clongated (B) for 30 min
1 vivo, followed by tissue fixation by subcutancous tissue injection of 95%
thanol. Both samples were stained with phalloidin (red) and SYTOX (green)
mages are composile projections of stacks containing 20 optical sections taken
t Lum intervale Seals hare 40 um

Langevin H, Dynamic fibroblast cytoskeletal response to subcutaneous tissue stretch ex vivo and in vivo, Am J Physiol
Cell Physiol 288: C747—C756, 2005.
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Reparacion de lesiones e inmovilizacion ‘L

-

New collagen
secretion

d Cell re-spreads and process is repeated

Tomasek JJ., Myofibroblasts and mechano-regulation of connective tissueremodelling._Nat Rev Mol Cell Biol. 2002
May;3(5):349-63.
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@ Gil Hedley: Fascia and stretching: The Fuzz Speech
i)
141
Immunohistochemical identification of notochordal markers
in cells in the aging human lumbar intervertebral disc
23 March 2010 Eur Spine |
@
i)
142
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Masaje funcional

Fibra la
Ganglio raquideo ——

Asta posteri "\~ Organo tendinoso de Golgi
sta posterior
(I&minas I-VI) e Fibra Ib

|
\\\‘\ / \}\\ A— Misculo esquelético
Zona intermedia \\ ) \\
(14mina VII) d

Fibras descendentes

/ o —Huso
“\|  muscular
-/t Fib ‘
” S‘+ ) /mc;o;aé;-{ \ A |

3 »"' Placa

M motora

Asta anterior \ -
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Posterior a la relajacion debemos generar
estabilizacién
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Feedforward contraction of transversus abdominis is
not influenced by the direction of arm movement

onset onset
TrA deltoid

Deltoid M_._,._,J

TrA

onset onset
TrA deltoi

Ol

OE

p—"

Flexion Abduction

onset onset
TrA deltoidl
|

.IQO ms-
Extension

Hodges PW, Richardson CA: Feedforward contraction of transversus abdominis is not influenced by the direction of arm

movement. Experimental Brain Research 114, 362-370, 1997
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Contraction of the Abdominal Muscles Associated With
Movement of the Lower Limb

Flexion Abduction Extension
onset onset onset onset onset onset
TrA RF TrA  TFL TrA GM
RF ————Y—'% TFL GM
TrA TrA TrA !
ol ol Ol el
OE OE OE .—*——.&M
RA RA RA -v-—'v—--'\é-'m-VWM
MF MF MF Mvw%\;\
i00ms
Figure 3.

Electromyographic dota of a single trial of o representative subject for ol muscles for fower{imb movement in different directions. The lime of
aligament of the traces al the onset of electromyographic [EMG) activity of the prime mover is noted by the solid vertical line. The onset of EMG activity
of the transversus abdominis muscle (TrA) is noted by the doshed vertical line. Note the onset of EMG activity of the TrA prior io that of the prime mover
ond the other trunk muscles. Nofe also the change in sequence of activity of the rectus abdominis muscle (RA) and the multifidus muscle [MF) as &
function of limb movement direction. Electromyegraphic activity is expressed in arbitrary units. RF=rectus femoris muscle, Ot =obliquus internus
abdominis muscle, OE=obliquus externus abdominis muscle, GM=gluteus meximus muscle.

Hodges and Richardson . Contraction of the Abdominal Muscles Associated With Movement of the Lower Limb. Physical
Therapy. Volume 77. Number 2 . February 1997

Inefficient muscular stabilization of the lumbar spine
associated with low back pain

] ' &
T, — T T e C S L

SIS Y U U Y S—

EQ bt EO L llhew  EQ e
FIA———-:*':-—-- RA._.__.___...:-J:'M RA—-—_—.&_TI:h-N-
Ll e MF b pE L

]
€2-010 01 02 -0.1 0 0'1 0.2 -0.1 0 (;.1
Time (s) Time (s) Time (s)
Flexion Abduction Extension

Figure 4. Electromyographic (EMG) data of a representative subject with low back pain for all muscles averaged
over 10 repetitions for shoulder movement in different directions. The time of alignment of the traces at the onset
of EMG activity of the prime mover is noted by the heavy dashed line at 0. The onset of TrA is noted by the fine
dashed line. llote the onset of TrA after the prime mover, in contrast to the control group, and the change in time
of onset of Tra between directions of movement. EMG is in arbitrary units. AD = anterior deltoid; MD = middle
deltoid; PD = posterior deltoid.

Hodges PW, Richardson CA: Inefficient muscular stabilization of the lumbar spine associated with low back pain. A motor
control evaluation of transversus abdominis. Spine 21, 2640-2650, 1996.
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Inefficient muscular stabilization of the lumbar spine
associated with low back pain

L H Hl
TrA O O

0 =

il
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EO e P e
Do EOH o
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D —— HOH [

MF - - =
P! NN .7 ———
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Flexion Abduction Extension

Figure 6. Comparison of the mean time of onset of electromyographic (EMG) activity of each muscle between the
low back pain and control subject groups for each movement direction. All mean onsets are aligned to the time of
onset of the prime mover at 0, denoted with a dashed line. llote the significant delay in onset of TrA EMG for
movement in each direction, the specific direction-specific changes in the other trunk muscles, and the large
increase in variation of the Tra onset time. Standard deviation bars are shovn. P < 0.01.

Hodges PW, Richardson CA: Inefficient muscular stabilization of the lumbar spine associated with low back pain. A motor
control evaluation of transversus abdominis. Spine 21, 2640-2650, 1996.

Dolor

Activacién del circuito de inhibicion del dolor descendente (materia gris

perlacueductal) Vicenzino B, Collins D, Benson H, Wright A. An investigation of the interrelationship between manipulative therapy-
induced hypoalgesia and sympathoexcitation. ) Manipulative Physiol Ther 1998;21: 448-53.

Li be rca C i 0’ n d e e n d 0 rfi n a S Vautravers P, Lecoq J. Piéges redoutables en rapport avec les manipulations

vertébrales. In: Hérisson C,Vautravers P, editors. Les manipulations vertébrales. Paris: Masson; 1994. p. 296—-304.

Gate CO ntrOI (Melzack R, Wall PD. Pain mechanisms: a new theory. Science

1965;150:971-9.)

Activacion del Sistema Nervoso Simpatico

* (Aatit Paungmali, Shaun O’Leary, Tina Souvlis, Bill Vicenzino

Hypoalgesic and Sympathoexcitatory Effects of ilization With 1t for Lateral EpicondylalgiaPhysical Therapy . Volume 83 . Number 4
. April 2003

* A. Moulson, T. Watson. A preliminary investigation into the relationship between cervical snags and sympathetic nervous system activity in the
upper limbs of an asymptomatic population Manual Therapy 11 (2006) 214-224
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Immediate effects of
thoracic manipulation in
patients with neck pain:
a randomized clinical trial

J.A Cleland et al. / Manual Therapy 10 (2005) 127-135

for a flexion High veloxity, sma

Il amplitude thrust performed in the direction of it

149

Immediate effects of thoracic manipulation in patients with neck pain:
a randomized clinical trial

Intercept Graph for VAS Scores of “Intervention®
Time (P<0.001)

50

B 437
416
o 404
o
Q
0 354
e,
> 4
30 —&— Manipulation
254 | —m— Placebo 25.6
20
Pretest Posttest

Fig. 4. Intercept graph for visual analog scores of *Intervention® Time
(P <.001).

Cleland J.A et al. Manual Therapy 10 (2005) 127-135
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40 Neck Disability Index”
324 Deep neck flexor endurance test®
| 32
—a— Manipulation group
— 28 —e— Sham manipulation group
3 244
) 2
S Site benaing Rotaton T
g = b Flasdos’ . symplomatic side® P ‘symptomatic side® % %
» 2
[ g
© i L] 516
¢ >
8 - 22
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3 S ® .
—e— Sham manipulation group = R R » b A ® .
o . . g — 1 —
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Baseline Immediate 48-72 hours
Bk Side bending Rotation
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404 e Manipulabon group
—=— Sham manipulation group

o °
Baseine  immesiw 4872 hows Bassine  immedate 4872 houn Baseine  immedate 4872 houns

Young IA, Pozzi F, Dunning J, Linkonis R, Michener LA. Immediate and Short-term Effects of Thoracic Spine Manipulation
. in Patients With Cervical Radiculopathy: A Randomized Controlled Trial. J Orthop Sports Phys Ther. 2019;49(5):299-309.
m doi:10.2519/jospt.2019.8150
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Efecto de la Terapia Manual Ortopédica
concepto Kaltenborn-Evjenth en la
funcion pulmonar de una poblacion sana
y dos pacientes con diagndstico de
Limitacion Cronica del Flujo Aéreo
2005

Klgo. Rodrigo H. Latorre G.

© Master en Terapia Manual Ortopédica concepto
Kaltenborn-Evjenth

Universidad de Zaragoza

’—3 Espafia
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Protocolo medicion espirométrica

Programa Vmax demographic
input y tablas de valores de
Knudson Cols.(1983)

1. Silla estandar.

2. Consentimiento informado.

3. Correcto uso de la boquilla vy
la pinza nasal (SEPAR 1996)

Protocolo de
Tratamiento
Experimental

] Zegarra-Parodi R, Park PY, Heath DM, Makin IR, Degenhardt
BF, Roustit M. Assessment of skin blood flow following spinal
manual therapy: a systematic review. Man Ther
2015;20(2):228-49.
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Protocolo de Tratamiento Placebo

Analisis Estadistico

CVF

0,06
0,04
0,02

@ Control
W Experimental

Litros

-0,02

VEF1

0,04
0,02

0
-0,02
-0,04
-0,06

Lit/Seg

@ Control
m Experimental

Grafico N21: Diferencia entre el pre y post aplicacion de los protocolos en el grupo control y experimental

0 * 1 Significancia estadistica p<0.05.
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Y
Resultados LCFA
CVF VEF1
[
y 2 EE—— 5 ——
@ | ] _
g @ CVF pre g m VEF1 post
o N1 ) o N1 ] il @ VEF1 pre
| ! !
0 1 Litros 2 3 0 0.5 Litros 1 1.5
«p Grafico N25 muestra el cambio obtenido en la CVF tras la aplicacién del protocolo de
92 tratamiento con movilizacidn costal seglin Kaltenborn-Evjenth
157
Y
Resultados LCFA
Paciente N°1
8
o B P N
2, / —e—Pre
4] 2 e —m—Post
0 - ‘-\;
Basal Final 5 min 10 min
Paciente N°2
8
5 e,
= 4 —e—Pre
& 2 - —m— Post
0 V M
Basal Final 5 min 10 min
€y Graficos 9 y 10 muestran la variacién experimentada en el indice de disnea valorado
9 con escala de Borg.
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Many Pathways to
Mechanical Back Pain

— i
v » LY

Struciural Back

and
™ u.m.:u' I T —o= Nociceptive Sensors

Changes.
o - PAIN
1

-

ABNORMAL
MECHAN I CS

A/ 1 ~
Biochemical |~
and or

o | Nutritional
Changes '*[

- — Cnomical

Irritation

4

1, —

Immunologic,”
Factors

0 White and Panjabi . Clinical Biomechanics of the Spine 1990

Tratamento

b= .

< Alothees T
Swirmming, pain clinic,

'd acupuncture,
([ laser discectommy..
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Tratamento

\ “| hate to tell you, but I've still got the headache."/
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1.2 Mobilidade Articular

* Cavitacdo (hiper mobilidade transitéria)

| = ‘ = I
’ ¥ "
IS A | LI | | O A
\\ “.‘ \ ,"r \*
NNENLNIB AN | |

>

W
0
O
m

* Liberacao de dobras sinoviales
* Liberagdo de aderéncias intra-articulares

Schekelle PG. Spine update: spinal manipulation. Spine 1994;19:858-61.

&> Unsworth A, Dowson D, Wright V. Cracking joints.A bioengineering study of cavitation in the metacarpophalangeal joint. Ann
e Rheum Dis 1971;30:348-58.
|=

3. Disco Intervertebral

posterior

Bee . =T
ESTUDOS REALIZADOS SOMENTE EM CADAVERES

SE REQUERE SUA CONFIRMAGAO EM ESTUDOS EM
VIVOS

L/’

axml I l

d 7=
i radial

*Maigne JY, Guillon JF. Highlighting of intervertebral movements and variations of intradiscal pressure during lumbar spinal manipulation.A
D feasibility study. J Manipulative Physiol Ther 2000;23:531-5.

; : *D’Ornano J, Conrozier T, Bossard D, Bochu M, Vignon E. Effets des manipulations vertébrales sur la hernie discale lombaire. A propos de 12 cas.
=

Rev Med Orthop 1990:19:21-5
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* Relajacion muscular (Dishman JD,
Bulbulian R. Spinal reflex attenuation
associated with spinal manipulation.
Spine 2000;25:2519-25.)

pal) Joint receptors * Estimulacién selectiva de los

Coumms g receptores dentro de la musculatura

intervertebral profunda. Movilizacién

estimula los superficiales. (Bolton,

Budgell Spinal manipulation and spinal

mobilization influence different axial

; sensory beds Medical Hypotheses

R e el Volume 66, Issue 2, 2006, Pages 258-
262 2005)

Ascending

Spinothalamic Columns

4. Musculatura Paravertebral

Descending Influences
Ascending Joint receptors

Dorsal
Columns

Ascending
Spinothalamic

Muscle receptors

a—motoneuron

¥—-motoneuron \R\‘
W{ Muscle Spindle

J.G. Pickar. Neurophysiological effects of spinal manipulation. The Spine Journal 2 (2002) 357-371
Bogduk N, Jull G. The theoretical pathology of acute locked back: a basis for manipulative therapy. Manual Med 1985;1:78-82.
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a case report

Co-morbidity of low back pain and abdominal aortic aneurysm:

FT Rashpal Anita Kaur Clinical Chiropractic Volume 7, Issue 2, June 2004, Pages 67-72

Caracteristicas
asociadas a
una buena
respuesta

*Flynn T, Fritz J, Whitman J, et al. A clinical prediction rule for classifyng patients
with low back pain who demostrate short-tem improvement with spinal
manipulation. Spine. 2002;27:2835-2843.

*Childs JD, Fritz JM, FlynnTW, et al. A clinical prediction rule to identify patients
likely to benefit from spinal manipulation: a validation study. Ann Intern Med.
2004;141:920-928.

eFritz et al. 2004. Physical Therapy. “Factors Related to the inability of individuals
with low back pain to improve with a spinal manipulation

eKraus J, Evjenth O, Creighton D. Traslatoric Spinal Manipulation for Physical
Therapists. 2006.

o Ul W N

Duracién de los sintomas.(menor de 16
dias).

Baja irritacion Segmentaria.
End Feel firme.
Localizacién de los sintomas
Hipomovilidad.

Adhesidon a un programa de
reabilitacién.

Buena Relacidn Terapeuta — Paciente.
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Conclusion

* La Terapia Manual Es propia de la
Fisioterapia

¢ Deanne, M Quartermaine, 2003 Manual Therapy is a
Componenet of Physiotherapy, British Medical
Journal - -AUG 16, v 327, n 7411

* Kaltenborn, F., Fisioterapia manual: Columna, Ed.
McGraw — Hill, Madrid, 2004.

* Movilizacién/Manipulacion presentan
efectos similares

* Bronfort G. 2004, The Spine Journal. “Eficacy of
manipulation and mobilizatién for low bac pain and
neck pain: a systematic review and best evidence
synthesis.

¢ Gross AR, Hoving. 2002, The Cochrane Library. “
Manipulation and mobilization for neck disorders”.

* Ingeborg B. 2003 BMJ “Cost effectiveness of
physiotherapy, manual therapy, and general
practitioner care for neck pain: economic evaluation
alongside a randomised controlled trial”

Conclusion

Sou ST FICKGE 7 1 IE SpIne

| STRUCTURAL DYSRELATIONSHIP |

!

™\

1 PARASPINAL NERVE ROOTS IN 2.
* | SENSORY RECEPTORS | | INTERVERTEBRAL FORAMEN

STIMULATED BY AND/OR SENSITIZED TO
VERTEBRAL MOTION, COMPRESSION, AND ENDOGENOUS METABOLITES

Group | and li afferonts & Group Il and IV afferents
~
/3._%
i

PAIN, TENDERNESS
ALTERED PARASPINAL MUSCLE TONE,
ALTERED VERTEBRAL MOVEMENT

and
ABNORMAL REFLEXES RESPONSES

==

¢ Efecto Biomecanico

*  Oxland T. 2004, The spine Journal. “Degenerative mechanics of the lumbar spine
« TrianoJ. 1992, J. Manipulative Physiol Ther. “Studies on the biomechanical affect of a
spinal adjustmrnt”.

*  Maignel Y. 2003, Joint Bone Spine. “ Mechanism of action of spinal manipulative
therapy”.

*  Rev Chir Orthop Reparatrice Appar Mot. 2000 Oct;86(6):546-57 “Long-term influence
of associated arthrodesis on adjacent segments in the treatment of lumbar stenosis: a
series of 127 cases with 9-year follow-up”

*  Joong W. 2005. J Corean Neurosurg.”The influence of fixation rigidity on
intervertebral joints — An experimental comparasion between a rigid a flexible
system”.

e P
* Efecto local y periférico (anti-algico).
*  WrightA. 1995. Manual Therapy. “Hypoalgesia post-manipulative therapy: a review
of a potential neuropysiological mechanism”

*  VicenzinoB., Wright A. 1996. Pain. “The initial Efects of a cervical spine manipulative
physiotherapy treament on the pain and dysfunction of lateral epycondylalgia”.

*  PickarJ. 2002. The Spine Journal. “Neurophysiological effects of spinl manipulation”.

*  Maignel Y. 2003, Joint Bone Spine. “ Mechanism of action of spinal manipulative
therapy”.

*  Assendelft WJ. 2003, The Cochrane Library.” Tratamiento de manipulacion espinal
para el dolor lumbar”.

* Cleland A. 2004, Manualtherapy. “ ffects of thoracic i ionin
patients with neck pain: a randomized clinical trial.

*  Vicenzino B. 2004. Journal Manij ive and ics. “Naloxone
fails to antagonize initial hypoalgesic effect of a manual therapy treatment for lateral
epicondylalgia”.
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A Ra
Man

ndomized Controlled Trial of Exercise and
ipulative Therapy for Cervicogenic Headache

Frequency of Headache Duration of Headache
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Gwendolen Jull, PT, PhD, A Randomized Controlled Trial of Exercise and Manipulative Therapy for Cervicogenic
Headache. SPINE Volume 27, Number 17, pp 1835-1843 ©2002

\&
!

Anaigesa I
T )

Inhibiton of
muscle activity

. \ \
Anenuation of

corticospinal
excitabiity .

Attenuation of o & | Py

¥ molor neuron
axcitabiity

2

¢ La Terapia Manual es efectiva en el tratamiento del
lor, re-establecimiento de la movilidad y
ntegracion laboral de pacientes con algias de coluna

Activation of SNS |
. ¥ Catecrolamne

a Tissue healing
y|—*| Release of CRH

—s Amti-inflammatory
effect

| efectos de Ia TM se potencian y complementan

* Haynes W. 2003. Journal of Bodywork and
Movement Therapies. “ New strategies in the
treatment and rehabilitation of the lumbar spine”.

Activation of mechanasensitve * Kaltenborn F., Evjenth O. 2004 “Fisioterapia
and nociceptive afierent fibers ”
Manual: Columna

_— .

Activation of
gate dosing mechanism

Segmental |

+ Hypoalge:
inhibition L -

Paraspinal
tssue

~ * Fode O. Spine. “Manual therapy and exercise
therapy in patients with chronic low back pain”

Mechanical stimulus

Gyer, G., Michael, J., Inklebarger, J., & Shanker Tedla, J.

\&
!

: ] Gucocortod | 1 actividad fisica.
Activationof |~ . .
HPA axis. * Erhard RE, Delitto A. 1994. Phys Ther. “ Relative
effectiveness of an extension program and a
= - comined program o manipulation and flexion and
= ‘\ Ao acivaton—+ extension exercises in patients with acute low
&= \ ' back syndrome.
= :uva!mdmmqu * Gross AR, Hoving. 2002, The Cochrane Library.
pain inhiddory pathways Manipulation and mobilization for neck disorders”.

(2019). Spinal manipulation therapy: is it all about the brain? A
current review of the neurophysiological effects of manipulation.
Journal of Integrative Medicine. doi:10.1016/j.joim.2019.05.004
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Epidemiologia

Table 3 Improvement in primary outcome measures after 52 weeks
Mean (SD) effects

General practitioner

Ouicome measure M I th Phy

Perceived recovery 71.7 (43) 62.7 (37) 56.3 (36)
Pain intensity* 4.2 (2.4) 3.1 (2.9) 4.1 (2.9)
Functional disability* 7.2 (7.5) 6.3 (8.0) 8.5 (7.4)
Utility 0.82 (0.13) 0.79 (0.14) 0.77 (0.16)

“Differences in mean effects within each intervention between baseline and 52 weeks.

Table 5 Mean (standard deviation) total costs (€) and differences in mean total costs (95
interventions for neck pain

Mean (SD) total costs

Manual therapy General practlitioner

Cosls (n=60) Physiotherapy (n=59) care (n=64)
Direct healthcare costs 222 (141) 390 (353) 316 (473)
Direct non-healthcare costs 50 (139) 127 (509) 74 (213)
Total direct costs 271 (222) 517 (677) 390 (544)
Indirect costs 177 (447) 780 (2999) 989 (2788)
Total costs 447 (525) 1297 (3475) 1379 (3104)
€1.00=£0.60, $0.90.

*95% c interval i by bias ted and accelerated bootstrapping.

BMJ. 2003 Apr 26;326(7395):911.Cost effectiveness of physiotherapy, manual therapy, and general practitioner
care for neck pain: economic evaluation alongside a randomised controlled trial.

Spine. 2008 Feb 15;33(4 Suppl):5123-52.Treatment of neck pain: noninvasive interventions: results of the Bone
and Joint Decade 2000-2010 Task Force on Neck Pain and Its Associated Disorders.

The mechanisms of manual therapy in the treatment of musculoskeletal pain: A
comprehensive model

JE. Biglosky et al / Manual Therapy 14 (2009) 531-538

Non Specific Responses
*  Placebo/Expectation
«  Psychological measures
¥» Fear
» Catastrophizing
> Kinesiophobia

PAIN Pain-Related Brain

Circuitry
Endocrine Response
«  B-endorphins
s «  Opioid response
Autonomic Response
+  SKin temperature
*  Skin conduction
+  Cortisol levels
*  Heart rate
Mechanical
Stimulus
Neuromuscular Responses
> - - i

* Motoneuron Pool
*  Afferent Discl
= Muscle activity

Hy poalgesia

Decrease Spasm
Increase range of
motion

b m e

1

oral summation
*  Selective blocking of
neuro-transmitlers

ACC = anterior cingular cortex: PAG = periaqueductal gray: RVM = rostral ventromedial medulla

J.E. Bialosky et al. / Manual Therapy 14 (2009) 531-538
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M Activation of SNS

) ¥ & Catecholamine Tissue healing
4 + Release of CRH e Anti-inflammatory
. » Qlucocorticoid effect

ANS centres
\b

Activation of

p
Inhibition of HPA axis

muscle activity

A 1 Pain reduction
Autonomic activation -

Opioid independent hypoalgesia

Attenuation of
corticospinal

excitability

Activation of descending
pain inhibitory pathways

Activation of
neuron excitability gate closing mechanism
A:n of mechanosensitive

and nociceptive afferent fibres

Suppression of la reflex pathway

Attenuation of alpha

& gamma motor

(.‘...’...l..}..’.}.’.g.’..|..|.1.Q.+.(..(.wq.'...¢..,.

Segmental
Inhibition

Paraspinal
tissue

C
Mechanical stimulus

Is it all about the brain? A current review of the neurophysiological effects of

Spinal cord

Centros superiores

Somato sensorial

dPAG
. Accion
5. Limbico Simpatoexitatoria
Hipocampo P. Jowsey, J. Perry .
Manual Therapy 15
(2010) 248-253

Motor

Locus Ceroleus

g

Sustancia Gris Periacueductal

Estimulo
Mecanico

Noradrenalina (o 22
asta dorsal)

’ Medula espinal ‘

*Descending Modulation of Pain (Ren & Dubner 2002) Adaptado por RLG

«J.E. Bialosky et al. The mechanisms of manual therapy in the treatment of musculoskeletal pain: A comprehensive model. Manual Therapy 14 (2009) 531-538

*P. Jowsey, J. Perry . Sympathetic nervous system effects in the hands following a grade |1l postero-anterior rotatory mobilisation technique applied to T4: A randomised, placebo-controlled trial. Therapy 15
(2010) 248-253

* Wright a. Hypoalgesia post-manipulative therapy: a review of a potential neurophysiological mechanism. Manual therapy. 1995;1(1):11-6.
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Terapia Manual

Biomecanica ‘

Reparacion tejidos
blandos

movilidad

Restablecimiento de la

Cambios en reflejos
espinales segmentarios

normal

Retorno a la barrera fisioldgica

Disminucion hipertonia Activacién y estabilizacidn

muscular

Cambios SNA ‘ ‘ Modulacién del dolor

articular

Modulacién de la respuesta
motora

Re distribucion de la informacién

sensorial

Redistribucidn de la informacion sensitiva y evaluacion de la nueva respuesta motora

Implementacion de nuevas estrategias segmentarias y multisegmentarias para mantener homeostasis

———{ Wayne Haynes 2003 JOURNAL OF BODYWORK AND MOVEMENT THERAPIES“New strategies in the treatment and rehabilitation of the lumbar spine
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Mecanismo de Accion de la Terapia

Manual

Movilizacién/Manipulacién ‘ ‘

Ejercicio Terapéutico ‘

Tto.
Hipomovilidad
‘Pasivo ‘ ‘Activo ‘

‘ Subsistenas

Integracion
sensorial

‘ Control Motor ‘
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