SPURT AND SHUNT MUSCLES SPURT AND SHUNT MUSCLES

This week: The action of every muscle can be resolved into three
Distribution of mystery bones components:
Pairs of bones for pairs of students 1. SWING that acts at right angles to the bone tending to
In week 6 we'll have meeting where we talk about the change its angulation - SPURT.
bones. 2. TRANSARTICULAR that acts along the bone and tends
to compress the joint — SHUNT.
Next week: 3. SPIN —that acts around the long axis of the bone and
L ecture on bone tends to cause rotation
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Consider brachialis and brachioradialis. Force along the bone Brachioradialis = shunt

Brachialis inserts close to the e bow.
Brachioradialis inserts far from the el bow. Brashialis

Asthe elbow moves from extension to flexion, both muscles

1. start with a small moment in extension .
2. reach their maximum torque at about 90 degrees Joint Angle
3. then the torque decreases to a minimum at full flexion
Swing moment m / w

Joint Angle Brachialisistypical of musclesin the body asit attaches to
the proximal end of the bone that it moves, and in the flexed
position brachialis tends to pull the ulna away from the elbow
joint.

Brachioradialis always compresses the elbow joint and is thus
a " shunt muscle”

Why do we need shunt muscles?




Electromyographic studies

People have known for a
long time that muscle
activity involves electrical
impulses

In the 50s when it became
practical to detect the
electrical activity of muscles
with electrodes and
amplifiers. People started to use this to understand the
activities of muscles during common activities.

Electrodes on: brachialis, biceps and brachioradialis

1. Slow flexion of elbow with or without 1kg load
a. Brachialis and biceps showed considerable
activity
b. Brachioradialis was quiet
2. Fast flexion
a. All 3 muscles showed activity
3. Maintenance of flexion against gravity (isometric)
a. Brachialis and biceps showed considerable
activity
b. Brachioradialis was quiet even with 1kg load
4. Slow extension
a. Only dlight activity in al muscles.
5. Fast extension
a. Brachioradialis becomes active.

SO SHUNT MUSCLESARE NEEDED FOR RAPID
MOVEMENTS

Centrifugal and centripital forces

Centrifugal forceisthe force that makes things try to fly off
when they’re spinning. And the faster the spin (or rotary
movement) the stronger the centrifugal force.

Centripetal forceisaforce that counteracts centrifugal force

to keep things from flying off.

1. Gravity provides the centripetal force that holds the

moon in orbit

Shunt muscles provide the centripetal forcethat stopsthe
joint being distracted (DISLOCATED) during fast

movements.

All this assumes that the humerusis fixed and the forearm

bones are moving
Thisisn't always the case.

Eg. with a“chin-up” the
forearm and hand are fixed and
the humerus and the rest of the
body are moving... Perhapsin
those activities there is not the
speed? But in any case you
can see that if you consider
reversed origins brachialis and
brachioradialis swap their roles

MUSCLES ALIVE

F1a. 58. Diagram of spurt and shunt muscles



SHUNT MUSCLESAT OTHER JOINTS?

Glenohumeral joint

Spurt Muscles are muscles that produce movement and in

many positions they tend to pull the humerus out of its socket.

Eg. Deltoid (ant and post), teres mgor, latissmus dorsi and
pectoralis major
Shunt Muscles
1. Aswe aready know that the rotator cuff muscles are
responsible for maintaining the glenohumeral joint —
Shunt?
2. The middle deltoid, icepsand long head of triceps may
also be shunt muscles for the shoulder

The Hip joint?
1. Long muscles like the hamstrings and adductor magnus
2. Gracilis?

The Kneejoint.
Spurt muscles: the hamstrings, quadriceps, gracilis, sartorius?

Shunt muscles
I's gastrocnemius a shunt muscle for the knee?

What about the ankle and wrist joints? All spurt?

Why no Shunt muscles?

BONE AS A TISSUE

Boneisaliving dynamic tissue with very rich blood supply.
Bone is a connective tissue
Cells = Osteocytes
Matrix = fibers and ground substance
Fibers are mostly collagen
Ground substance is a mineral Hydroxyapatite
Osteocytes produce the fibers
and the ground substance and
thus imprison themselvesin
lacunae

Haversian systems

However the cells are
connected to each other by
tiny processes that are inside
the canaliculi.

Bone is a composite material
whose strength is provided by
the two elements — Fibers and
Mineral.

The fibers are strong in tension
but weak in compression

The mineral isstrong in
compression but weak in tension

Consider the analogy with reinforced concrete where the steel
provides the tensile strength and the concrete the compressive
strength — together this combination is much better than the
properties of either.

Avinish tells me that you have done all about bone in 2212
last year — but...



