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Revision of UL anatomy
Speaker 1
English: Next, we'll focus on the muscles responsible for transporting the hand forwards, pre- -
.shaping the hand and helping to grasp an object like a cup or a glass
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Speaker 1
English: First, we'll look at the shoulder flexors. The anterior deltoid muscle we've mentioned is a -
large muscle at the front of the shoulder that helps to lift the humerus forwards against gravity
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Speaker 1
English: Pectoralis major, or the clavicular head specifically, of pectoralis major also contributes to -
forward flexion of the arm. Biceps and coracobrachialis help too, and you might remember that
biceps is a two-joint muscle which crosses the shoulder and the elbow, so when the biceps muscle is
contracting and helping to lift the arm forwards, if the anterior deltoid muscle is very weak, the
biceps can contribute and help to achieve that movement, but you won't be able to extend your
elbow because the biceps crosses both joints. If a stroke survivor, has developed this habit and been
using the biceps muscle to lift their hand forwards for many, many weeks or months, part of our job
will be to help them to unlearn that and to be able to learn to contract the anterior deltoid muscle.
Usually that means that they'll have to start practicing sliding their hand forwards without lifting it,
because typically what they'll do is abduct and flex their elbow at the same time. So if a person has a
habit of flexing their elbow as they move their arm forwards to reach, check whether you can
palpate the anterior deltoid muscle, and if you think that they're mainly using biceps, help the
person to relax their arm on the table or relax their arm on a piece of card and try to slide the hand
forwards to a glass or with a cup in their hand. See if they can start to get some contraction in their
anterior deltoid before they move. I've included the shoulder extensors for completeness, but it's
very unusual that you ever have to actually train shoulder extension. So the key muscles are
posterior deltoid, latissimus dorsi, and a contribution from teres major. More commonly, shoulder
extension is a compensation that people will use if they can't externally rotate their arm. They'll
sometimes extend to be able to move their hand to the direction that they need. Protraction of the

scapula is primarily completed by serratus anterior, which wraps around the chest, and pectoralis



major. And if you are working with somebody who can't lift their hand up from their lap onto the
table, can't open their hand, trying to elicit protraction is a very good place to start in people who
are very weak. It may be that the person can start to learn with their arm supported on a table, they
can start to protract their arm forwards and we'll show you some examples in later modules of how
to elicit these movements in people who are very weak. It's also pretty unusual that you have to
train internal rotation. It appears that people after stroke quite often get recovery in elbow flexion
as well as internal rotation, and we're not really sure why that is, whereas external rotation is much
more difficult for people to actively contract. The muscles involved are pectoralis major, lattisimus
dorsi, subscapularis and teres major. So there's quite a few muscles, two of them very large,
whereas for external rotation we have fewer muscles and maybe that's why external rotation is a
movement that people lose and have more difficulty with. So external rotation is contributed to by
supraspinatus, infraspinatus, teres minor, and posterior deltoid. We also know that loss of external
rotation, is not only very common after stroke, but it is correlated with pain, a painful shoulder. So
there's quite a few reasons why we should be trying to elicit external rotation in people who've had
a stroke if it appears to be absent. So when somebody's trying to reach forwards for a cup, if they're
continually abducting their arm and flexing their elbow, and they can't go straight forwards, and they
can't move their hand from this position to this position, that would suggest that they're having
difficulty with external rotation. You can ask them to make that movement with their other arm, and
then try it with their affected arm. And if it seems to be difficult or missing completely, that's
.probably a good place to start with your training, to train external rotation
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Speaker 1
English: | won't go through all the individual muscles of the wrist and the forearm, but you can see -
here a summary of the anterior view, the flexor muscles of the wrist and the forearm, the extensor
muscles of the wrist and the forearm, And I'll spend a little bit of time on the muscles of the thumb
and the hand, because these are important. When you come to try and elicit thumb movements
with electrical stimulation, you need to know where exactly to place the electrodes. So here we can
see the muscles, the thumb abductors, where we'll target electrical stimulation. Across on the right
you can see small images of the interossei muscles and the lumbrical muscles, which help to make
.that nice, rounded cupping shape of the hand that | was mentioning previously
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English: Very often it's the long finger flexors that people will use if they're holding onto a cup when -
.they cannot contract the interossei muscles and the lumbricals
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Speaker 1
English: The thumb muscles | was mentioning before, the abductor pollicis brevis and longus are -
.the muscles in the pictures shown here
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Speaker 1
English: The opposition, bringing the thumb across and the fingers across together. You can see -
.opponens pollicis here. And abductor digiti minimi also contributes to that shape that we see
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Speaker 1
English: If you have trouble remembering the thumb movements, so which position is abduction, -
what is flexion, these images will help to remind you. And when somebody is texting on their
telephone, on their mobile telephone, typically what we'll be doing is flexing the thumb-IP joints,
.bringing the thumb across into opposition or conjunct rotation
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Speaker 1
English: And you can see the position of the thumbnail here in that bottom photograph which is a -
cue that you can look for when somebody is attempting to reach for and use their hand for tasks,
.that change in their thumbnail
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.English: So that concludes the small, short session on revision of anatomy of the upper limb -
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