


TIO' NIV AY'NN

D'NIN X1 ATY? AXRISN NVN .q1AD 7V 'YAL 19 NI ATITAX 'I9Y DD D7 =
'Ya0N 197 DIN'VOIX

[ 3

~-" . "*l
..". "# '\

R M
39~ ‘?'
"k




TIO" NNINY2V nY¥'ANn

Q122 D'YNMNINA D" INOoN D'N'YUN NMYAYA NlINNKN N'"2INN XID DIVON'ON =




TIO" NNINY2V nY¥'ANn

A[IUXY DIZNA T'NN X7 TP NDIYN TWUKD L9122 NDAYN 7¥ AN MY nnep =

A
2.
o
e




TIO" NNINY2V nY¥'ANn

NP'TA NIN9N 10T AN TN X778 ,AYI0 X7 NI D71 yavnn 770 XID Qian =
NI A7y NIDoN N'NY




TIO' NIV AY'NN

17 NAXNY AN'wn Y¥a7? 0T YUON' T'!NNINY [nX2 lan =

I




SPORT

- o JLEEE L

ABILITY LOAD




LOAD

INJURY

ABILITY




Improving technique,
Improving equipment (bike fitting)

Training program

REDUCING LOAD



Improving ability

Malalignments,
Muscle imbalance,
Inflexibility,
Weakness,
Instability

Balance
Coordination
Endurance



MUSCLE IMBALANCE



Muscie imbalance =


http://knol.google.com/k/-/-/1xt9j7zpm9k46/9m5wfa/muscle-balance-pole-hypertonic-2.jpg
http://knol.google.com/k/-/-/1xt9j7zpm9k46/9m5wfa/muscle-balance-pole-balanced.jpg

Balanced
Net Force

Matsen Fig. 3-09



Overpull: generated by
dominant or overactive muscle

Displacement of "Give" or
the axis of rotation compensatory
hypermobility

" Restriction”
or hypermobility

Underpull: caused by inhibited
or underactive muscle



MUSCLE IMBALANCE

Agonist — antagonist

Agonist — synergist =

Bilateral muscles

Muscle chain



MUSCLE IMBALANCE

Sensory motor control =

The sensorimotor system is defined as all of the sensory,
motor, and central integration and processing components
involved in maintaining joint stability

Joint movement — Proprioception —mechanism that coordinates the transition from one =
position to another

Joint position =




FACTORS INFLUENCING MUSCLE WEAKNESS

Innervations =
Stabilisation =

Local muscle problem =

Fascia =
Trigger point =
Reflex =




Proximal nerve

/ involvement

Overt Symptomatic Overt Non Covert (Hidden)
symptomatic
Source of Contributing factor Contributing factor for
symptoms at the for development development distal
neck, thorax, distal pathologies. pathologies in specific
scapula and Reducing position or specific task.
shoulder and upper performance in sport Reducing performance in
limb. sport

| |

Negative neurological examination in
neutral position, but positive with a
challenge*

Positive neurological
examination in neutral position




CHALLENGE

Any position different from neutral =
Previous specific task =

Previous repetitive movement =
Previous stretching =

Previous aerobic or anaerobic activity =
Chemical =

Mental/stress




INNERVATIONS

Muscle weakness on
neurological examination

—

l

1. Contralateral SFL

2. Ipsilateral SFL/
shoulder elevation

v

IVF

Interscal triangle/
costoclav space

N

3. Shoulder protract

v

Pec minor
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Shoulder ABD C5 — Deltoid =

Elbow Flexion with C6 — Biceps =
Supination

Elbow Extension with C7 — Triceps =
Supination

5th Finger Abd  C8 — ADM (Adductor =

Digiti Minimi)

5th Finger ADD T1 - Palmar interossei =

muscles



L2

L3

L4

LS

S1

S2

S3,4

Hip flexion

Knee extension

Ankle dorsiflexion

Foot inversion
Toe dorsiflexion

Foot plantar flexion
Foot eversion

Toe plantar flexion

Bowel & bladder
function

lumbar plexus, ) iliopsoas
(.femoral n

(.femoral n) quadriceps

deep ) tibialis anterior
(.peroneal n

(.tibial n) tibialis posterior
(EDL (DPN ,(DPN) EHL

(.tibial n) gastroc-soleus
(SPN) peroneals

FDL ,(.tibial n) FHL
(tibial)

bladder

Anterior
and inner
thigh
Lateral
thigh, anterior
knee, and
medial leg

Lateral
leg & dorsal
foot

Posterior
leg

Plantar
foot

Perianal

None

Patellar

None

Achilles

None

Cremastic
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https://de.wikipedia.org/wiki/1918
https://de.wikipedia.org/wiki/2008
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Manual muscle testing
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Manual muscle testing

= Relevance of the existing method
= Need for sensitive instrument for assessment of muscle imbalance
= New approach — stretch reflex of the contracted muscle

= Alpha — gamma co activation




MMT
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MMT
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Sensory-neuro-motor control

naw'n ndOwwn — SENSORY =
CNS =
pw - MOTOR =



Sensory-neuro-motor control

Sensorimotor control =

Neuromotor control =



Neuromotor control

= Neuromotor control is the ability of the central nervous system to use sensory input to control
and remain aware of movement of voluntary musculature in the body, as well as limb posture
and orientation.
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Sensorimotor control

= Sensorimotor control is best thought of as a complex, highly integrated process involving thousands of
ensembles of sensory information from the periphery that are processed by a network of neurons,
interneurons, and CNS centers that use an equally complex system of pathways and neurons to activate
muscles and produce coordinated movement.
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Sensorimotor system

= Sensorimotor system is defined as all of the sensory, motor, and central
integration and processing components involved in maintaining joint stability




Proprioception

= Proprioception is defined as the afferent information, arising from peripheral
areas of the body (including the mechanical and dynamic restraints about the
shoulder) that contributes to joint stability, postural control, and motor control



Three submodalities of proprioception

= Proprioception has three submodalities including
= joint position sense,
= kinesthesia, and
= sensation of force



Sensory-neuro-motor control

= Need for sensitive instrument for assessment of muscle imbalance



Response characteristics of the stretch receptor—another example of frequency coding.

Extrafusal
fiber

Sensory
region

Intrafusal
fiber

Muscle
spindie

Gamma
efferent
frommn CNS

(a)

Copynght © 2004 Pearson Education, Inc., publishing as Benjamin Cumnmings.

Gamma
efferent
from CNS

Sensory
Region

Action Potential
in Sensory Neuron

Effect on
Extrafusal
Fibers

Normal
muscle
tone

Stl:etched

Muscle
tone
increases

Compressed

Muscle
tone
decreases

(b)




Y-motoneurons

= There are two distinct populations of y-motoneuron: dynamic y-motoneurons and static y-
motoneurons.

= Dynamic y-motoneurons have axons that innervate only dynamic nuclear bag fibres
(bagl) .

= Static y-motoneurons innervate both nuclear chain fibres and static nuclear bag (bag2)
fibres.



http://en.wikipedia.org/wiki/Nuclear_bag_fibre
http://en.wikipedia.org/wiki/Nuclear_chain_fibre

sz MUSCLE STRETCH REFLEX

Activation of

Step 1:

Stretching of
muscle stimulates
muscle spindles

sensory neuron

Step 5:

Contraction
of muscle

Information processing
at motor neuron

Step 4:

Activation of
motor neuron
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Alpha-gamma co-activation

= This combined stimulation of the alpha and gamma efferent neurons sets up
a situation in which there will automatically be an increase in tension of the
muscle if the load is too heavy. This combined stimulation of the two neuron
types is called alpha-gamma co-activation.



SENSORY///”
e E— CORTEX

OTHALAMUS

Descending neurons
(pyramidal tracts!) GRoAN
stimulate both alpha
and gamma neurons.

MUSCLE ETQMOTOR

SPINDLE
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Muscle testing in 3 stages

1-st stage =
Bring to testing position =
Alpha motorneuron =
2-nd stage =
Hold in this position for 3 sec =
Gamma 2 - static =
3-d stage =
Resist =

Gammal - dynamic =
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