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MaxiMising your 
gluteus – Part 2

Many athletes and patients attend the clinic every day with pain somewhere in their 
body. The question the therapist needs to ask is, ‘Can the gluteal muscles be partly 
or wholly responsible for the pain that the patient is presenting with?’ If the answer 
is yes, then we need to know why this muscle group, out of all the other muscles 
we have in the body, might be the key to the problem.

This article is split into two parts. Part 1, presented in January’s issue, discussed 
the functional anatomy of the gluteus maximus and described how to identify if 
weakness or misfiring of the muscles is responsible for the athletes problems. 
Part 2, presented here, discusses how to correct the misfiring and to re-educate 
the firing of the Gmax by looking specifically at the antagonistic muscles that 
become adaptively shortened. Once this process is understood I will then explain 
and demonstrate using advanced soft-tissue techniques that I use to help correct 
the malalignment of the pelvis and lumbar spine through the treatment of the soft 
tissues.

by John Gibbons bsc (osT), 
Adv dip Rem mAssAGe

Let’s recap for a moment and 
think back to Part 1 of this article, 

where I suggested that the physical 
therapist should ask themselves if the 
patient’s pain is purely a ‘symptom’ or 
whether it is the actual ‘cause’, before 
rushing in to treat the area of pain.

Remember Dr Ida Rolf (founder 
of the technique ‘Rolfing’) who stated 
‘where the pain is the problem is 
not’, in my experience this is more 
often or not true.  Think back to 
Part 1: an athlete can present with 
any of the following symptoms:
n  Tight/painful hamstrings or lumbar 

erector muscles
n  Insufficient forward or upward 

power production from the legs
n  Pelvic position dropped when 

running
n  Tight/painful adductor magnus 

(inner thigh) 

n  Asymmetrical body orientation
n  Better balance one side than the 

other 
n  Excessively tight latissimus dorsi on 

the contra-lateral side to the weak, 
misfiring Gmax.

A likely cause for the athlete’s 
symptoms, as previously discussed, 
could well be gluteus maximus (Gmax) 
weakness or delayed timing due to the 
misfiring sequence.

This article will focus on 
‘maximising’ the ‘gluteus’ through a 
treatment perspective using muscle 
energy techniques (METs) to lengthen 
the shortened and tight antagonistic 
muscles that are potentially causing the 
weakness inhibition to the gluteus.

Hopefully after reading Part 1 you 
will have a better understanding of 
the role of the Gmax in terms of its 
function and the effect it potentially has 
on all areas of the body if the Gmax is 
found to be weak or misfiring. In Part 
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1, I looked specifically at a case study 
of a 24-year-old elite rower, focusing 
on his weak and misfiring Gmax. Now, 
we will look at how to correct the 
misfiring and to re-educate the firing 
of the Gmax by looking specifically at 
the antagonistic muscles that become 
adaptively shortened. Once this 
process is understood, the advanced 
soft-tissue techniques that were 
used to correct the mal-alignment of 
the pelvis and lumbar spine will be 
explained and demonstrated.

WhAT ARe muscLe  
eneRGy Techniques?
METs are an additional tool for the 
physical therapist’s manual-therapy 
toolbox: this advanced soft-tissue 
technique can help to release and 
relax muscles, and also stimulate the 
body’s own healing mechanisms. METs 
are unique in their application, as the 
patient provides the initial effort while 
the physical therapist facilitates the 
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process. The primary force originates 
from the contraction of soft tissue; 
this force is then used to assist and 
correct the presenting musculoskeletal 
dysfunction. One of the main uses of 
these methods is to normalise joint 
range of motion (ROM), rather than 
increase flexibility, and METs can be 
used on any joints with restricted ROM 
that are identified during the subjective 
passive assessment.

benefiTs of meTs
Restoring normal tone in 
hypertonic (short/tight) muscles
Physical therapists regularly use METs 
to try to help relax the hypertonic 
shortened muscles. If a joint has 
limited ROM, then, through the 
initial identification of the hypertonic 
structures, appropriate techniques 
can assist in reaching normality in the 
tissues. METs applied in conjunction 
with massage therapy can be very 
beneficial in helping to achieve this 
relaxation effect.

strengthening weak muscles
METs can be used to help strengthen 
weak, or even flaccid, muscles: the 
client is advised to contract the muscle 
classified as weak against a resistance 
applied by the therapist (isometric 
contraction). Timing of techniques can 
be varied: for example, the patient 
resists the movement to approximately 
20–30% of their capability for 5 to 10 
seconds, rests for 10 to 15 seconds, and 
then repeats the process five to eight 
times. This can be improved over time.

preparing muscle for subsequent 
stretching
In some circumstances, the sport in 
which a client participates may affect 
joint ROM. Most people can benefit 
from improved flexibility, and, although 
the focus of METs is to reach normal 
ROM, a more intensive MET approach 
can be employed to improve flexibility 
beyond this. The procedure might 
involve the client contracting beyond 
the standard 10–20% of the muscle’s 
capability. Once METs have been 
incorporated into the treatment plan, a 
flexibility programme could follow.

improved joint mobility
One of my favourite sayings when I 

teach muscle testing courses is: ‘A 
stiff joint can cause a tight muscle 
and a tight muscle can cause a stiff 
joint’. Does this not make perfect 
sense? When used correctly, METs 
can improve joint mobility even when 
the muscles are relaxing initially. A 
relaxation period follows the muscle 
contraction, which then helps to 
achieve the new ROM.

physioLoGicAL 
expLAnATions foR The 
effecTs of meTs
Two distinct physiological processes 
can explain the main effects of METs; 
these are post-isometric relaxation 
(PIR) and reciprocal inhibition (RI). 
Certain neurological influences occur 
during METs, but before considering 
PIR/RI, it is useful to take into account 
the two types of receptors involved in 
the ‘stretch reflex’ (Fig. 1), which are:
n  Muscle spindles sensitive to change 

in length and speed of change in 
muscle fibres

n  Golgi tendon organs that detect 
prolonged change in tension.

Stretching a muscle causes an 
increase in the impulses transmitted 
from the muscle spindles to the 
posterior horn cell (PHC) of the spinal 
cord. In turn, the anterior horn cell 
(AHC) transmits a greater number of 
motor impulses to the muscle fibres, 
which creates a protective tension to 
resist the stretch. However, increased 
tension maintained for a few seconds 
is sensed within the Golgi tendon 
organs, which transmit impulses to 
the PHC and have an inhibitory effect 
on the increased motor stimulus at 
the AHC. This inhibitory effect causes 
a reduction in motor impulses and 
consequent relaxation (Fig. 2).

The net effect is that the prolonged 
muscle stretch will increase overall 
stretching capability due to the 
protective relaxation of the Golgi 
tendon organs overriding the protective 
contraction. However, a fast stretch 
of the muscle spindles will cause 
immediate muscle contraction and 
– if not sustained – there will be no 
inhibitory action.

When an isometric-contraction 
prolonged stretch is sustained, 
neurological feedback through the 
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Figure 1: Reflex arc and reciprocal inhibition.

Figure 2: post-isometric relaxation.
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spinal cord to the muscle itself results 
in PIR, causing a reduction in tone 
of the contracted muscle. This lasts 
for approximately 20 to 25 seconds, 
during which the tissues can be more 
easily manipulated to a new resting 
length (Fig. 2).

During RI (Fig. 1), the reduction 
in tone relies on the physiological 
inhibiting effect on antagonists during 
the contraction of a muscle. When 
the motor neurons of the contracting 
agonist muscle receive excitatory 
impulses from the afferent pathway, 
the motor neurons of the opposing 
antagonist muscle receive inhibitory 
impulses from their afferent pathway. 
It follows that contraction or an 
extended stretch of the agonist muscle 
must elicit relaxation or inhibit the 
antagonist, and that a fast stretch of 
the agonist will facilitate a contraction 
of the antagonist. The refractory 
period also lasts for approximately 20 
seconds but, with RI, it is thought to 
be less powerful than PIR. In certain 
circumstances, use of the agonist may 
be inappropriate due to pain or injury.

meThod of TReATmenT
The following list defines the method of 
treatment:
n  The therapist guides the muscle 

to the point of resistance (point of 
bind), before releasing slightly from 
that position (especially if the tissue 
is tender).

n  Against a resistance, the patient 
isometrically contracts the affected 
muscle (PIR) or the antagonist (RI) 
to approximately 10–20% of its 
strength capabilities.

n  The patient holds the contraction for 
10 to 12 seconds.

n  By taking a deep breath in, the 
patient relaxes fully and, as they 
breathe out, the therapist passively 
guides the specific joint that 
lengthens the hypertonic muscle 
into a new position, effectively 
normalising joint ROM.

n  The process is repeated until no 
further progress is made (normally 
three to four times), and the final 
stretch is held for approximately 20 
to 30 seconds.

METs are quite a mild form of 
stretching when compared to other 

techniques, such as proprioceptive 
neuromuscular facilitation (PNF); METs 
are, therefore, more appropriate for 
rehabilitation. Most conditions involving 
muscle shortening will occur in postural 
muscles, since they are composed 
predominantly of slow-twitch fibres, so 
a milder form of stretching is perhaps 
more suitable.

The focus of this article is to 
identify relative shortness and 
subsequent tightness patterns within 
soft-tissue structures, ie. specific 
muscles that are prone to shortening 
and becoming tight that can cause a 
weakness inhibition to the Gmax. Part 1 
discussed why the Gmax muscles can 
become lengthened and weakened, 
and the answer is not to strengthen 
the so-called weak Gmax muscle, since 
encouraging strength-based exercise 
will not assist these specific muscles 
in regaining their muscular strength as 
they are held in a weakened position 
by the short and tight antagonists. The 
treatment is to lengthen these tight 
structures by using specific METs.

As the Gmax is a powerful hip 
extensor, the antagonistic muscles are 
the hip flexors – the main muscles 

Figure 3: The psoas and iliacus.

Figure 4: The knee is below the level of the hip, indicating a 
normal length of the psoas.

Figure 5: A tight right iliopsoas.

A STIFF JOINT CAN CAuSE A TIGHT 
MuSClE AND A TIGHT MuSClE CAN 

CAuSE A STIFF JOINT

Figure 3: The psoas and iliacus.Figure 3: The psoas and iliacus.

Origin
Psoas major: transverse processes of all lumbar 
vertebrae (l1-l5). Bodies of twelfth thoracic and 
all lumbar vertebrae (T12-l5). Intervertebral discs 
above each lumbar vertebra.
Iliacus: superior two-thirds of iliac fossa. Anterior 
ligaments of the lumbosacral and sacroiliac joints.

Insertion
lesser trochanter of femur.

Action
Main flexor of hip joint and assists in lateral 
rotation of hip. Acting from its insertion, flexes the 
trunk, as in sitting up from the supine position.

Nerve
Psoas major: ventral rami of lumbar nerves (l1, 
l2, l3, l4). 
Iliacus: femoral nerve (l1, l2, l3, l4).

psoas 
major
origin

iliacus

Lesser
trochanter
insertion
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Figure 8: The patient flexes their right hip against the 
therapist’s resistance. The therapist is stabilising the right 
hip with their right hand.

Figure 9: The therapist passively extends the hip to 
lengthen the iliopsoas, assisted by gravity.

Figure 10: From the flexed position, the patient is asked to 
resist hip flexion.

Tip
The psoas major is also known as filet 
mignon, which is a piece of beef taken 
from the tenderloin. A bilateral shortness 
of the psoas can cause the pelvis to 
anteriorly tilt and cause the lumbar spine 
to adopt a position of hyperlordosis. 
This can cause compression of the facet 
joints and the patient will present with 
lower back pain.

responsible for hip flexion being the 
psoas, rectus femoris and adductors. 
One way of encouraging a correct 
firing pattern is to identify the length 
of the hip flexors: if they are tested 
as short, an MET can be used to 
assist in normalising the resting length 
of these shortened structures. This 
theory of lengthening the shortened 
structures can be applied for a period 
of approximately two weeks. If the firing 
pattern has not improved in this two-
week period, strengthening protocols 
for the Gmax can then be incorporated 
into the treatment plan.

Figure 6: Abduction to indicate tight 
adductors.

Figure 7: Adduction to indicate tight 
tensor faciate ligament/iliotibial band.

The following muscles are 
antagonists to the Gmax and will be 
discussed in this article (there are 
other associated muscles, however, 
they will not be covered here):
n  Psoas and Iliacus
n  Rectus femoris
n  Adductors.

psoAs And iLiAcus
The anatomy
The anatomy of the psoas and iliacus 
is shown in Figure 3.

Assessment of iliopsoas – 
modified Thomas test
From this modified Thomas position, 
the therapist looks at where the 
patient’s right knee lies, relative to 
the right hip. The position of the knee 
should be just below the level of the 
hip, which will indicate a normal length 
of the iliopsoas.

In Figure 5 the therapist is 
demonstrating with their arms the 
position of the right hip compared to 
the right knee. you can see that the 
hip is held in a flexed position, which 
confirms the tightness of the right 
iliopsoas in this case. A tight rectus 
femoris is also demonstrated here 
as the lower leg is seen to be held in 
an extended position. I will cover this 
muscle later in the article.

Also from the position of the 
modified Thomas test, the therapist 
can apply an abduction of the hip, 
as demonstrated in Figure 6, and an 
adduction of the hip, as demonstrated 
in Figure 7. A ROM of 10–15° in both 
planes is commonly accepted to be 
normal from the modified Thomas 
position.

If the hip is restricted in 
abduction, ie. a bind occurs at an 
angle less than 10–15°, the muscles 
of the adductor group are held in a 
shortened position; if the adduction 
movement is restricted, the iliotibial 
band (ITB) and the tensor facia 
ligament (TFl) are held in a shortened 
position.

meT treatment of iliopsoas
The patient adopts the same position 
for the test as described earlier. 
After placing the patient’s foot into 
their side, the therapist applies a 
pressure that induces full flexion of 
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Origin
Straight head (anterior head): Anterior inferior iliac spine. Reflected head 
(posterior head): Groove above acetabulum (on ilium).

Insertion
Patella, then via patellar ligament to tuberosity of tibia.

Action
Extends the knee joint and flexes the hip joint (particularly in combination 
movements, such as in kicking a ball). Assists iliopsoas in flexing the 
trunk on the thigh. Prevents flexion at knee joint as heel strikes the 
ground during walking.

Nerve
Femoral nerve (l2, l3, l4).

Figure 11: Rectus femoris.

Figure 12: The knee 
is held in extension, 
indicating a tight 
rectus femoris.

the patient’s left hip. Stabilising the 
patient’s right hip with their right 
hand, the therapist puts their left 
hand just above the patient’s right 
knee. The patient is asked to flex 
their hip against a resistance for 10 
seconds, as shown in Figure 8. 

After the isometric contraction 
and on the relaxation phase, the 
therapist slowly applies a downward 
pressure. This will cause the hip 
to passively go into extension and 
will cause a lengthening of the right 
psoas, as shown in Figure 9. Gravity 
will also play a part in this technique, 
as it will assist the lengthening of the 
iliopsoas.

An alternative way of contracting 
the iliopsoas is possible from the 
flexed position shown in Figure 10. 
This is normally used if the original 
way of activating the iliopsoas 
causes discomfort to the patient. 
Allowing the hip to be in a more 
flexed position will slacken the 
iliopsoas – this will assist in its 
contraction and help reduce the 
discomfort.

The patient is asked to flex their 
hip against a resistance applied by 
the therapist’s left hand, as shown 
in Figure 10. After a 10-second 
contraction, on the relaxation phase 
the therapist lengthens the iliopsoas 
by taking the hip into an extended 
position, as demonstrated in  
Figure 9.

Note
If full sit-ups are performed on a 
regular basis, the psoas muscle is 
predominantly used. Repeated sit-
ups will make the psoas stronger 
and tighter, and result in weakness 
of the abdominals; this can maintain 
a patient’s lower back pain as 
discussed in Part 1.

To prove the involvement of the 
psoas, have your patient lie on their 
back with their knees bent. Hold the 
patient’s ankles and ask them to 
dorsiflex their ankles while you resist 
the movement. This will stimulate the 
anterior chain musculature, including 
the psoas, which is part of this chain. 
The patient then performs the sit-up 
movement (most fit individuals will be 

This test is an excellent way of 
identifying shortness not only in the 
rectus femoris but also in the iliopsoas 
as described earlier. The patient adopts 
the position demonstrated in Figure 12, 
where they are holding onto their left 
leg initially, as the right rectus femoris 
will be tested first.

In Figure 12, the therapist 
demonstrates the position of the right 
knee compared to the right ankle. Here, 
the lower leg is seen to be held in an 
extended position, which confirms the 
tightness of the right rectus femoris.

In Figure 12, you will also notice 
that the hip is held in a flexed 
position. This indicates a tightness of 
the iliopsoas and has already been 
discussed.

meT treatment of rectus femoris
The patient is asked to adopt a prone 
position, and the therapist passively 
flexes the patient’s right knee until 
a bind is felt. At the same time, the 
therapist stabilises the sacrum with 
their right hand, which will prevent 
the pelvis from rotating anteriorly and 
stressing the lower lumbar spine facet 
joints (Fig. 13).

Note 
If you consider the patient to have an 
increased lumbar lordosis, a pillow can 
be placed under their stomach (Fig. 
13). This will help flatten the lordosis 
and can help reduce any potential 

able to do many sit-ups).
To deactivate or switch off 

the psoas, we ask the patient to 
plantar flex their ankles (instead of 
dorsiflexing them), or to squeeze 
their gluteals. Either of these 
actions stimulates the posterior 
chain musculature, causing the 
psoas to switch off, as activation 
of the gluteal muscles results in 
a relaxation of the psoas through 
reciprocal inhibition. When the 
patient is now asked to perform 
the sit-up, the movement will prove 
to be impossible, confirming that 
the psoas is generally the prime 
mover in a full sit-up.

RecTus femoRis
The anatomy
The anatomy of the rectus femoris 
is shown in Figure 11.
Assessment of rectus femoris 
– modified Thomas test
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discomfort that they might experience.
From the position of bind, the 

patient is asked to extend their knee 
against a resistance applied by the 
therapist as seen in Figure 13. After a 10 
second-contraction, on the relaxation 
phase the therapist encourages the 
knee into further flexion, which will 
lengthen the rectus femoris (Fig. 14).

Alternative meT treatment of 
rectus femoris based on the 
modified Thomas test 
Some patients may find that the 
previous MET for the rectus femoris 
puts a strain on their lower back. An 
alternative and possibly a more effective 
MET for the rectus femoris is based on 
the modified Thomas test position.

The patient adopts the position of 
the modified Thomas test as described 
earlier. The therapist controls the position 
of the patient’s right thigh and passively 
flexes their right knee, slowly, towards 
their bottom (Fig. 15). There will be a bind 
very soon from this position, so take 
extra care when you are performing this 
technique for the first time.

From the position of bind, the patient 
is asked to extend the knee against a 
resistance applied by the therapist as 
seen in Figure 15. After the 10-second 
contraction, on the relaxation phase 
the therapist passively takes the knee 
into further flexion (Fig. 16). This is a 
very effective way of lengthening a tight 
rectus femoris.

Figure 14: Lengthening of the right rectus femoris. 

Figure 15: The therapist palpates the rectus femoris, and 
the patient is asked to extend their knee.  

Figure 16: The therapist passively flexes the knee to 
lengthen the rectus femoris.

Figure 13: The patient extends their knee while the 
therapist stabilises the lumbar spine.

adductors with their right hand (Fig. 
18). When they feel a bind, the position 
is noted; the normal ROM for passive 
abduction is 45°. If the range is less 
than this, a tight adductor group is 
indicated.

However, there is an exception to 
the rule. If the ROM is less than 45°, it 
could be that the medial hamstrings are 
restricting the movement of passive 
abduction. To differentiate between 
the short adductors and the medial 
hamstrings, the knee is flexed to 90° 
(Fig. 19); if the range now increases, 
this indicates shortness in the medial 
hamstrings.

So to recap, to identify if the 
hamstrings are the restrictive factor, 
the therapist passively flexes the knee 
and then continues with the passive 
abduction, as shown in Figure 20. If 
the range of motion improves, the 
hamstrings are the restrictive tissues 
and not the short adductors.

Note 
The term short adductors refer to all of 
the adductor muscles that attach to the 
femur, the exception being the gracilis. 
This muscle attaches to a point below 
the knee, on the pes anserinus area of 
the medial knee, and acts on the knee 
as well as the hip.

meT treatment of adductors
One of the most effective ways of 
lengthening the adductors (short) is to 
use an MET from the position that is 
demonstrated in Figure 20. The patient 
adopts a supine position with knees 
bent and heels together; slowly, the 
hips are passively taken into abduction 
by the therapist until a bind is felt in the 
adductors.

From the position of bind, the 
patient is asked to adduct their 
hips against resistance applied by 
the therapist, to contract the short 
adductors as seen in Figure 20. 
After a 10-second contraction, on the 
relaxation phase the hips are then 
passively taken into further abduction 
by the control of the therapist.

cAse sTudy concLusion
If you remember from the case study 
in part 1, the athlete demonstrated 
some of the exercises he was doing 
in his strength training programme. His 

 Tip
 bilateral hypertonicity  
 of the rectus  
femoris will cause the pelvis to 
adopt an anterior tilt, resulting in 
lower back pain due to the fifth 
lumbar vertebra facet joints being 
forced into a lordotic position.

AdducToRs
The anatomy
The anatomy of the adductors is shown 
in Figure 17.

Assessment of adductors  
– hip abduction test
The patient adopts a supine position 
on the couch. The therapist takes hold 
of the patient’s left leg and passively 
abducts the hip while palpating the 
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knees medially deviated on a squat 
and a lunge and he looked generally 
unstable throughout the movement 
pattern. His Gmax when tested was 
also found to be misfiring with over 
activity compensation in his hamstrings 
and ipsilateral lumbar erectors. This 
increased compensatory pattern was 
more than likely to be the culprit of his 
presenting symptoms.

I treated the patient with two 
sessions a week of physical therapy 
focusing on lengthening the shortened 
tight muscles of the psoas, rectus 
femoris, adductors with METs, and I 
also focused on treating the lumbar 
spine erector muscles with specific 
soft-tissue techniques (massage) 
work to help release and relax these 
shortened tissues. I also advised the 
practice of some basic stretching of 
the shortened muscles on a daily basis.

After two weeks I decided to 
reassess the hip extension firing 
pattern and the length of the shortened 

Origin
Anterior part of pubic bone (ramus). 
Adductor magnus also has its origin on the 
ischial tuberosity.

Insertion
Whole length of medial side of femur, from 
hip to knee.

Action
Adduct and medially rotate hip joint.

Nerve
Magnus: Obturator nerve (l2, l3, l4). 
Sciatic nerve (l4, l5, S1). Brevis: Obturator 
nerve (l2, l3, l4). Longus: Obturator nerve 
(l2, l3, l4).

Figure 17: Adductors.

 Tip
 overactivity of the adductors will result in  
 a weakness inhibition of the abductors, in 
particular the gluteus medius (Gmed). This weakness 
can result in what is known as a ‘Trendelenburg’ 
pattern of gait.

Figure 20: The patient adducts their legs against the 
therapist’s resistance.

Figure 18: The therapist abducts and palpates the adductors 
for bind.

Figure 19: The knee is bent to isolate the short adductors.

AFTER TWO WEEkS I REASSESSED 
THE HIP ExTENSION FIRING 

PATTERN AND THE lENGTH OF THE 
MuSlCES. I WAS vERy HAPPy TO FIND 
THAT THE GMAx WAS SHOWING SIGNS 
OF SWITCHING BACk ON, IN THE 
CORRECT ORDER

muscles. I was very happy to find 
that the Gmax was showing signs of 
switching back on in the correct order 
as explained in Part 1. It was not yet a 
perfect firing system but I was pleased 
that there was an initial improvement 
in his firing sequence and that the 
hamstrings were not as active as 
previously tested.

The psoas, adductors and rectus 
femoris also showed improvement in 
their overall resting length. 

The athlete was advised to 
supplement full abdominal curls with 
anterior and posterior oblique sling 
exercises using a pulley system, as 
these are more functional towards 
abdominal and outer core stability 
training. 

After 4 weeks the patient, when 
reassessed, had a normal hip extension 
firing pattern and improved length of 
the muscles, but as there was still 
room for improvement he was advised 
to maintain the lengthening exercises 
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as shown. His squat and lunge had 
better control with no knee deviation.

Once these musculoskeletal 
mechanisms have been implemented 
he was then recommended to add 
Gmax exercises into his weekly training 
programme, as the Gmax and Gmed 

Figures reproduced with permission 
from lotus Publishing, and taken from 
Muscle Energy Techniques: a Practical 
Handbook for Physical Therapists, ISBN 
978 1 905367 23 8. (£12.79) Buy from 
Amazon http://spxj.nl/vi4JHP

Figures reproduced with permission 
from 
Muscle Energy Techniques: a Practical 
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which is due for publication in early 2013; the book is 
called ‘Maximizing your Gluteus, a practical guide for physical 
therapists’.

John Gibbons, BSc (OST), is a qualified and 
registered osteopath and specialises in the 
assessment, treatment and rehabilitation 
of sport-related injuries. Having lectured in 
the field of sports medicine and physical 

DISCUSSIONS

n  Discuss how an athlete can present with any of the 
following symptoms through weakness or misfiring of 
their glutei: 
– Tight/painful hamstrings or lumbar erector muscles 
– Insufficient forward or upward power production from  
 the legs 
– Pelvic position dropped when running 
– Tight/painful adductor magnus.

n   Discuss the benefits of Muscle Energy Techniques 
(METs) and explain the difference between PIR and RI.

n  Discuss the origin, insertion, action and nerve 
innervations of the following muscles: 
– Psoas 
– Rectus femoris 
– Tensor fascia latae 
– Adductor magus 
– Gluteus maximus 
– Gluteus medius.

work synergistically together as a 
team. 

I still see Mr Fit on a regular basis 
but this time when we do meet up, 
it is for a social event rather than 
him popping in to my clinic for a 
treatment…

by dR simon KAy, spoRTs physiciAn

A back to basics revision of anatomy and instruction 
on diagnosis and treatment of exercise related injuries. 
covers background theory and evidence based medicine 
where appropriate.
n  Joints covered are: ankle, knee, hip and pelvic girdle, 

shoulder, wrist, elbow and spine
n  53 animations and award winning anatomy images 

online

sports injuries diagnosis & treatment

By Dr Simon Kay, GPintroDuctionConsidering how vital these two joints 

are to human development, i.e. hand-

eye co-ordination and manipulation, it is 

surprising in a way that they are injured 

as little as they are. The combination of the elbow, 

forearm and wrist allows both fine 

positioning of our hands, plus power 

grip. Perfection of a single function is 

not the hand’s role, use in a wide range 

of functions is, and with that in mind 

the elbow and wrist promote excellent 

positioning. Manipulation can be as 

fine as threading a needle, as mobile 

as combing our hair and as gross (in 

movement terms) as putting a shot.
anatomy overview  

of the elBowThe elbow consists of three joints:

1. the humero-ulna joint (a hinge joint) 

which consists of the articular facet of 

the humerus which articulates with the 

congruent surface on the ulna

– An introduction to  

Assessment And diAgnosis

Following on our previous anatomy refresher articles 

covering the shoulder, knee, ankle and hip, Dr Simon 

Kay looks in this issue, at the joints of the wrist and 

elbow. We have grouped both anatomical regions 

together as they are so intimately related to each other.

elbow And wrist joints

2. the rotating humero-radial joint, 

allowing rotation of the radius 

longitudinally (pronation/supination) 

around the ulna 3. the radio-ulna joint which facilitates the 

rotating movement. 

Key Point:    although three separate 

joints they are all 

enclosed in the same capsule 

which can facilitate injection 

therapy (see figure 2). 

+

sports injuries refresher elbow and wrist joint

elbow movements
Movement of the true elbow joint occurs 

in one direction - flexion/extension 

(sagittal plane) (Figure 3) via the humero-

ulna joint. 
The humero-radial joint which isn’t 

technically considered part of the true 

elbow joint, allows the hand to be turned 

around from front to back – supination 

(palm faces up) and pronation (palm 

faces the floor) (Figure 4a+b). The 

– An introduction to 

ssessment 

nd wrist joints

By Dr Simon Kay, GPintroDuction
The function of the spine is two-fold:

1) Protection of the spinal cord with 

distribution of the spinal nerve roots to 

their relative segments and limbs 

2) Support of the trunk, upper limbs 

and skull on the pelvis and lower limbs, 

allowing locomotion and use of the arms. 

Most of the problems described 

below relate to the latter function.
anatomyThe vertebrae are complex. From an 

embryological perspective, they develop 

from three centres which fuse between 

8 and 15 years of age. The vertebrae are 

This is the last in the series of injury refresher articles. Previously in this 

series we have covered the shoulder joint (issue 44), hip joint (issue 

47), knee joint (issue 45), ankle joint (issue 46) and the elbow and wrist 

joints (issue 49). Although we have given this article the title of the spine 

it is more about the spine and associated muscle girdles.

Reviewing my own approach I have found that I have become more 

cosmopolitan, mixing various therapies in a pragmatic but difficult to 

‘evidence’ approach. I make no apology for this, it is a practical, hands-

on, primary care approach. It involves sports therapy, physiotherapy, 

manipulation, massage, mobilisations, acupuncture, myofascial theory, 

Mulligans techniques, podiatry and good old orthodox medicine. People, 

their spines and their sports, are so different that a truly holistic patient-

based approach is, I believe, essential.

sports injuries diagnosis & treatment

the spine – an 
introduction  
to assessment 
and diagnosis

divided into five sections, each of which 

is specialised to perform different roles:

n Cervical n Thoracicn Lumbar n Sacraln Coccygeal.
cervicalThe cervical spine is designed to 

support the skull and allow positioning 

of the skull for purposes of good 

vision and hearing. The two uppermost 

cervical vertebrae have evolved 

anatomically differently, the body of 

the first vertebra (Atlas) has become 

separate from the first vertebral ring 

and has fused to the second vertebra 

This is the last in the series of injury refresher articles. Previously in this 

series we have covered the s

47), knee joint (issue 45), a

joints (issue 49). Althoug
it is more about the spine Reviewing my own approach I h

cosmopolitan, mixing various thera

to assessment 
and diagnosis

By Dr Simon Kay, GPintroDuction
The hip, mostly due to its stability is 

a rarely injured joint, at least acutely. 

With the recognition of femoro-

acetabular impingement and of injuries 

to the sacro-iliac joint and surrounding 

muscles, the situation changes.

The function of the hip is to allow 

support of the trunk on the limbs, 

particularly during locomotion. However 

a whole range of movements including 

standing, walking, running, jumping and 

kicking all involve the hip, to greater 

or lesser degrees depending on the 

amount of time that the hip bears all or 

multiples of bodyweight. For example 

whilst standing the hips will transmit 

approximately half the body-weight, 

however during running, hurdling or 

jumping, the weight through the hip may 

be 400-500% of body weight.

The transmission of huge weights, 

and the transfer of power to the leg 

through muscles from trunk to leg, 

means that if the hip wasn’t inherently 

stable, then disruption of the joint would 

occur far more often.BoneS anD jointS
The hip i.e. the femoro-acetabular joint 

is one of six joints that make up the hip 

girdle. The hip girdle consists of:

2 x femoro-acetabular (FA) joints 

2 x sacro-iliac joints (SIJ)
1 x pubic symphysis 

1 x lumbar-sacral junction
The FA joint, although very stable 

due to the high proportion of femoral 

head covered by the acetabulum, is 

further stabilised by a labrum of thick 

connective tissue, acting to further 

deepen the acetabulum (figs.1-2). 

The neutral position of the hip is 

with the neck of the femur projected 

slightly posteriorly and laterally from the 

acetabulum. 
LiGamentSWhilst standing, the head of the femur is 

held tightly into the acetabulum by three 

key ligaments (fig.3):
1. Ischio-femoral ligament

2. Ilio-femoral ligament
3. Pubofemoral ligament. 

These ligaments tighten with the 

effect of gravity, allowing us to stand 

without a great use of muscle power. 

Although there is a large mass of muscle 

around the hip, the prime purpose of this 

muscle is for locomotion, not stability. 

Similarly the stability of the SI joints and 

the pubic symphysis relies on ligament 

strength and opposition of the joint 

facets. 

Hip joint and pelvic girdle 

            – anatomy refresHer
The hip, mostly due to its stability, is a rarely injury joint, at least 

acutely. With the recognition of femero-acetabular impingement and 

injuries to the sacro-iliac joint and surrounding muscles, the situation 

changes. This article reviews the anatomy and function of the hip 

joint and follows the same format as previous articles in this series 

(see box at the end of the article for more information).

LearninG eXerciSe 

n (kinaesthetic): Look at the joint 

facets on an anatomical model 

of the human skeleton, to see 

how the faces lock under vertical 

downward pressure. N.B. the 

anatomical position is with the rim 

of the pelvis tilted approximately 

30  to the vertical and the femur 

slightly tilted anteriorly.

Sacrum

ilium

Pubis

Femur

ischium

Sacroiliac  joint

Femero-acetabular joint

Pubic symphysis joint

acetabulum

neck of the femur

By Dr Simon Kay, GPntroDuction
The hip, mostly due to its stability is 

a rarely injured joint, at least acutely. 

With the recognition of femoro-

acetabular impingement and of injuries 

to the sacro-iliac joint and surrounding 

muscles, the situation changes.

The function of the hip is to allow 

support of the trunk on the limbs, 

particularly during locomotion. However 

a whole range of movements including 

standing, walking, running, jumping and 

kicking all involve the hip, to greater 

or lesser degrees depending on the 

amount of time that the hip bears all or 

tability, is a rarely injury joint, at least 

 of femero-acetabular impingement and 

injuries to the sacro-iliac joint and surrounding muscles, the situation 

changes. This article reviews the anatomy and function of the hip 

joint and follows the same format as previous articles in this series 

(see box at the end of the article for more information).

The shoulder joinT – 

assessmenT and diagnosis

sporTs injuries diagnosis & treatment

By Dr Simon KayintroDuctionThe shoulder the most flexible joint of the body providing 

us with a wide range of motion of the upper limb as well as 

generating power movements like throwing, lifting and carrying. 

Unfortunately this mobility comes at the expense of instability 

and high injury potential. This article briefly reviews the anatomy 

and movements of the shoulder before going into a more 

detailed look at the diagnosis of injuries to the various soft 

tissue structures making up the shoulder girdle. We outline 

some simple assessment techniques with accompanying video 

footage, showing how each structure can be assessed and 

differentially diagnosed. anatomy overview
The shoulder or specifically the gleno-humeral (GH) joint, is one 

of five joints that make up the shoulder girdle. These joints are 

as follows:1.  gleno-humeral joint
2. acromioclavicular (AC) joint

3. coracoclavicular joint
4. scapulothoracic joint

5. sternoclavicular joint
The neutral position of the shoulder is with the arm at the 

side of the chest, neither externally or internally rotated, note 

that this isn’t the anatomical position (in which the shoulder is 

positioned in full external rotation).
ShoulDer movementS

Movement of the shoulder occurs in six ‘basic’ directions: flexion 

and extension (sagittal plane), abduction/adduction (coronal 

plane), and internal and external rotation (around axis of the 

humerus). The seventh movement is a ‘multiple’ movement 

called circumduction, which is a combination of all six ‘basic’ 

movements.  Rotation occurs primarily at the GH joint, the other 

movements involve multiple joints in the shoulder depending on 

the degree of angulation from the vertical. 

For example during abduction from:

n  from neutral to 25-30 degrees, the majority of the movement 

is at the GH joint, 
n from 30-90 degrees the movement is 2:1 ratio of GH 

movement to scapula-thoracic movement

n  after 90 degrees of abduction the clavicle comes into play 

online
online

with the AC joint and sterno-manubrial movement to achieve 

180 degrees of abduction

n  From 150 degrees onwards and greater than 180 degrees, 

abduction/flexion is achieved with some thoracic rotation at 

T1-3. 
Observation from behind the patient demonstrates some of 

the changes in joint movements well.  
muScle movementS

Different muscle groups are involved in movement of the 

shoulder. Movement can roughly be divided into two gross 

areas:
1. Rotator cuff (RC) – the contractor/stabilising muscles 

of supraspinatus (SS), infraspinatus (IS), teres minor, and 

subscapularis (SSc)) (see Video 1)

2. Primary movers (PM) – pectoralis major, latissimus dorsi, 

deltoid, teres major,  pectoralis minor, biceps and triceps. These 

muscles act mostly in a concentric/eccentric fashion, to move 

the humerus. The RC muscles like close to the joint and surround it like an 

incomplete sleeve. Their job is to hold the humerus head against 

the glenoid fossa thus maintaining stability during shoulder 

movements. The rotator cuff muscles are are covered by the 

prime movers. The RC muscles act in a slow twitch contraction/ 

isometric fashion pulling the head of the humerus into the 

glenoid fossa, allowing the PM muscles to move the head of 

the humerus. The RC muscles shorten as the tendon is pulled 

medially under the acromium of the scapula. Rotation is effected 

by the rotator cuff with infraspinatus being responsible for 

external rotation and the subscapularis muscle responsible for 

internal rotation, in a concentric/ eccentric fashion (see Video 1). 

The accessory muscles of the scapula (trapezius, serratus 

anterior and posterior and levator scapulae) stabilise, rotate, 

amount of time that the hip bears all or 

multiples of bodyweight. For example 

The shoulder joinT – 

assessmenT and diagnosis

By Dr Simon Kayntro
The shoulder the most flexible joint of the body providing 

us with a wide range of motion of the upper limb as well as 

generating power movements like throwing, lifting and carrying. 

Unfortunately this mobility comes at the expense of instability 

By Dr Simon Kay, GPanatomy overview
The knee consists of two joints:

1. the main joint - the tibio-femoral joint 

which consists of the facets of the tibia 

which articulate with the two congruent 

surfaces on the femur, cushioned and 

stabilised by two avascular structures, 

the mensici2. the patella-femoral joint - a joint 

between shallow V-shaped facets on 

the back of the patella which articulate 

only with the femoral trough. The patella 

essentially acts as a fulcrum for the 

quadriceps muscle, travelling in front 

of the knee and inserting into the tibia, 

making it mechanically more efficient.

Note that the fibula pays no part in 

the articulation of the knee. 
The tibia is linked to the femur by 

two strong crossing ligaments – the 

anterior cruciate ligament (ACL) and 

the posterior cruciate ligament (PCL). 

Uncommonly for ligaments they have 

a good vascular supply. They are 

contained within the joint and covered 

by synovium. The ACL stops twist 

between the two bones and anterior 

glide of the tibia on the femur. The PCL 

also stops twist along with posterior 

glide of the tibia on the femur (see 

Online extras panel at the end of the 

article for videos).The neutral and the anatomical 

positions of the knee are the same with 

the leg fully extended in a straight line.

movementS of the Knee

Movement of the knee occurs in two 

main directions:n Flexion and extension (sagittal plane)

n A small amount of rotation or twist. 

This rotation is to allow the knee to 

‘unlock’ before flexion can occur.

The knee is the most commonly severely injured joint in the lower 

limb, like the shoulder mostly due to its relative instability. The 

function of the knee is to allow support of the body, propulsion, plus 

allowing positioning of the torso near the ground as in squatting and 

sitting. Propulsion can either be moving the body, as in walking and 

running or moving the foot allowing rapid acceleration of the foot as 

in kicking.

The Knee JoinT –  
An inTroducTion To 

AssessmenT And diAgnosis

muScle movementS

Different muscle groups are involved in 

movement of the knee.
1. Knee flexion - hamstring muscles ie. 

semi-tendinosus, semi-membranosus 

and biceps femoris with some help from 

the accessory muscle, popliteus, which 

unlocks the knee prior to flexion.

2. Knee extension - quadriceps muscles 

ie. rectus femoris, vastus lateralis, vastus 

medialis and vastus intermedialis.

The gastrocnemius muscles also aid 

knee flexion when the foot is fixed. Man 

can stand straight upright on his legs 

because the facets of the tibia and femur 

lock to stabilise the joint in full extension, 

minimising muscle activity. Please 

note that hamstring injuries are not be 

addressed by this article (please refer 

to previous articles published in sportEX 

for this topic). Usually the pain from the 

muscle injury is more significant than the 

effect on knee flexion.The stability of the knee joint 

is a due to the array of ligaments 

connecting the tibia and femur and the 

very strong muscles surrounding the 

joint which are activated in response to 

tensions within the ligaments.

It is the ligaments which not only 

hold the two bones together, but also 

tighten when they are stretched, firing 

off stretch receptors which allows 

the spinal reflexes to contract the 

appropriate muscle to avoid excess 

movement. This is the main reason 

why arthritis occurs if a patient has 

a deficient ACL ligament after injury 

because the disarticulation and 

excess movement within the knee 

leads to minor trauma and ultimately 

osteoarthritis.As in the shoulder, eccentric 

movements of the prime movers slow 

femur

tibio-
femoral joint

fibula

tibia

menisci

Patello- femoral 
joint (behind patella)
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By Dr Simon Kay, GPnatomy overview
The knee consists of two joints:

1. the main joint - the tibio-femoral joint 

roducTion To 

AssessmenT And diAgnosis

Intermediate cuneiform

Medial cuneiform

Distal phalanx 
(5th toe)

Middle phalanx 
(5th toe)

Proximal phalanx (5th toe)

Talus

Cuboid

Lateral cuneiform

Fifth 
metatarsal

Navicular

Fibula

Tibia
Calcaneus

Calcaneus

Talus

Navicular

By Dr SIMoN Kay, GPThe function of the ankle and foot is to 

allow dissipation of force at heel strike 

and secondly to provide a rigid level 

to allow a stable and propulsive phase 

of gait during walking and running (see 

Box 1 for more information). As part of 

positioning the foot, the sub-talar joint 

allows for rough and uneven ground. 

Eccentric and concentric movements of 

the shin muscles are used to control 

the movements of the foot during 

pronation and supination. Excess 

pronation can put a strain on the 

invertors of the foot ie. tibialis anterior, 

when contracting eccentrically, to 

control the rate of pronation. This can 

cause trigger points to occur.

The ankle joinT – 
an inTroducTion  
   To assessmenT  
     and diagnosis

The ankle is the most commonly injured joint in 

the lower limb, the anterior talo-fibular ligament 

(the classic sprained ankle) is a relatively simple 

ligamentous injury but as the severity of inversion 

injury increases, the sub-talar joint and the mortice of 

the true ankle joint can be disrupted which can be as 

severe as any knee injury. We will consider the ankle, 

sub-talar joint and foot in this article.

LEarNING EXErCISE 

n (kinaesthetic): Try examining 

an articulated foot which can 

be prised apart slightly, to fully 

appreciate the 3-D aspects of the 

subtalar joint. 

The ankle consists of two main 

joints:
1. the ankle joint (similar to a mortice 

and tenon joint in woodwork) - consists 

of the articular facet of the talus 

(tenon) which articulates with the two 

congruent surfaces on the tibia and 

fibula (which form the mortice)

2. the complicated sub-talar joint 

between the three inferior facets of the 

talus and the congruent facets on the 

calcaneum and cuboid bones. 
MovEMENTS  
oF ThE aNKLE

Movement of the true ankle joint 

occurs in one direction, plantar and 

dorsi-flexion (sagittal plane) (video 1). 

The three dimensions of the subtalar 

joint however allows for inversion and 

eversion (video 2) and pronation and 

supination (see Definitions box and 

figures 3-5 for a description of the 

movements). The movement of eversion and it’s 

counteracting movement of inversion 

allows the foot to take rough ground 

into account without putting excess 

sporTs injuries diagnosis & treatment
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wrist joints

By Dr Simon Kay, GPintro
Considering how vital these two joints 

are to human development, i.e. hand-

eye co-ordination and manipulation, it is 

surprising in a way that they are injured 

as little as they are. 

– An introduction to 

Assessment Following on our previous 

covering the shoulder, knee

Kay looks in this issue, a
elbow. We have grou
together as they are so intimto assessment 

and diagnosis

surprising in a way that they are injured 

as little as they are. The combination of the elbow, 

forearm and wrist allows both fine 

positioning of our hands, plus power 

grip. Perfection of a single function is 

not the hand’s role, use in a wide range 

of functions is, and with that in mind 

the elbow and wrist promote excellent 

positioning. Manipulation can be as 

fine as threading a needle, as mobile 

as combing our hair and as gross (in 

movement terms) as putting a shot.
anatomy overview 

of the elThe elbow consists of three joints:

1. the humero-ulna joint (a hinge joint) 

which consists of the articular facet of 

the humerus which articulates with the 

congruent surface on the ulna
By Dr Simon Kay, GPintroDuction

The function of the spine is two-fold:

1) Protection of the spinal cord with 

distribution of the spinal nerve roots to 

their relative segments and limbs 

This is the last in the series of in

series we have covered the s

47), knee joint (issue 45), a

joints (issue 49). Althoug
it is more about the spine Reviewing my own approach I h

cosmopolitan, mixing various thera

‘evidence’ approach. I make

on, primary care approach. I

manipulation, massa
Mulligans technique
their spines and their sports, are so dif

based approach is, I believe, es

distribution of the spinal nerve roots to 

their relative segments and limbs 

2) Support of the trunk, upper limbs 

and skull on the pelvis and lower limbs, 

allowing locomotion and use of the arms. 

Most of the problems described 

below relate to the latter function.
anatomyThe vertebrae are complex. From an 

embryological perspective, they develop 

from three centres which fuse between 

8 and 15 years of age. The vertebrae are 

By Dr Simon Kay, GPintro
The hip, mostly due to its stability is 

a rarely injured joint, at least acutely. 

With the recognition of femoro-

acetabular impingement and of injuries 

to the sacro-iliac joint and surrounding 

muscles, the situation changes.

The function of the hip is to allow 

support of the trunk on the limbs, 

particularly during locomotion. However 

a whole range of movements including 

standing, walking, running, jumping and 

kicking all involve the hip, to greater 

or lesser degrees depending on the 

amount of time that the hip bears all or 

multiples of bodyweight. For example 

amount of time that the hip bears all or 

multiples of bodyweight. For example 

whilst standing the hips will transmit 

approximately half the body-weight, 

however during running, hurdling or 

jumping, the weight through the hip may 

be 400-500% of body weight.

The transmission of huge weights, 

and the transfer of power to the leg 

through muscles from trunk to leg, 

means that if the hip wasn’t inherently 

stable, then disruption of the joint would 

occur far more often.BoneS anD joint
The hip i.e. the femoro-acetabular joint 

is one of six joints that make up the hip 

girdle. The hip girdle consists of:

2 x femoro-acetabular (FA) joints 

2 x sacro-iliac joints (SIJ)
1 x pubic symphysis 

1 x lumbar-sacral junction

By Dr Simon Kayintro
The shoulder the most flexible joint of the body providing 

us with a wide range of motion of the upper limb as well as 

generating power movements like throwing, lifting and carrying. 

Unfortunately this mobility comes at the expense of instability 

and high injury potential. This article briefly reviews the anatomy 

and movements of the shoulder before going into a more 

detailed look at the diagnosis of injuries to the various soft 

tissue structures making up the shoulder girdle. We outline 

some simple assessment techniques with accompanying video 

footage, showing how each structure can be assessed and 

differentially diagnosed. anatomy overview
The shoulder or specifically the gleno-humeral (GH) joint, is one 

2 x sacro-iliac joints (SIJ)
1 x pubic symphysis 

1 x lumbar-sacral junction
The FA joint, although very stable 

The shoulder or specifically the gleno-humeral (GH) joint, is one 

of five joints that make up the shoulder girdle. These joints are 

as follows:1.  gleno-humeral joint
2. acromioclavicular (AC) joint

3. coracoclavicular joint
4. scapulothoracic joint

5. sternoclavicular joint
The neutral position of the shoulder is with the arm at the 

side of the chest, neither externally or internally rotated, note 

that this isn’t the anatomical position (in which the shoulder is 

positioned in full external rotation).
ShoulMovement of the shoulder occurs in six ‘basic’ directions: flexion 

and extension (sagittal plane), abduction/adduction (coronal 

plane), and internal and external rotation (around axis of the 

humerus). The seventh movement is a ‘multiple’ movement 

called circumduction, which is a combination of all six ‘basic’ 

movements.  Rotation occurs primarily at the GH joint, the other 

movements involve multiple joints in the shoulder depending on 

the degree of angulation from the vertical. 

For example during abduction from:

n from neutral to 25-30 degrees, the majority of the movement 

is at the GH joint, 
n from 30-90 degrees the movement is 2:1 ratio of GH 

movement to scapula-thoracic movement

n after 90 degrees of abduction the clavicle comes into play 

By Dr Simon Kay, GPanatomy overview
The knee consists of two joints:

1. the main joint - the tibio-femoral joint 

which consists of the facets of the tibia 

which articulate with the two congruent 

surfaces on the femur, cushioned and 

stabilised by two avascular structures, 

the mensici2. the patella-femoral joint - a joint 

between shallow V-shaped facets on 

the back of the patella which articulate 

only with the femoral trough. The patella 

essentially acts as a fulcrum for the 

quadriceps muscle, travelling in front 

of the knee and inserting into the tibia, 

making it mechanically more efficient.

Note that the fibula pays no part in 

the articulation of the knee. 
The tibia is linked to the femur by 

two strong crossing ligaments – the 

anterior cruciate ligament (ACL) and 

the posterior cruciate ligament (PCL). 

Uncommonly for ligaments they have 

a good vascular supply. They are 

contained within the joint and covered 

by synovium. The ACL stops twist 

between the two bones and anterior 

glide of the tibia on the femur. The PCL 

also stops twist along with posterior 

glide of the tibia on the femur (see 

Online extras panel at the end of the 

article for videos).The neutral and the anatomical 

positions of the knee are the same with 

the leg fully extended in a straight line.

movementMovement of the knee occurs in two 

main directions:n Flexion and extension (sagittal plane)

n A small amount of rotation or twist. 

This rotation is to allow the knee to 

‘unlock’ before flexion can occur.

By Dr SIMoN Kay, GPThe function of the ankle and foot is to 

allow dissipation of force at heel strike 

and secondly to provide a rigid level 

to allow a stable and propulsive phase 

of gait during walking and running (see 

Box 1 for more information). As part of 

positioning the foot, the sub-talar joint 

allows for rough and uneven ground. 

Eccentric and concentric movements of 

the shin muscles are used to control 

the movements of the foot during 

pronation and supination. Excess 

pronation can put a strain on the 

invertors of the foot ie. tibialis anterior, 

when contracting eccentrically, to 

control the rate of pronation. This can 

cause trigger points to occur.

The ankle is the most comm

the lower limb, the anterior 

(the classic sprained ankl

ligamentous injury but as the

injury increases, the sub-talar 

the true ankle joint can be disru

severe as any knee injury.

sub-talar joint and foot in this art

LEarNING EXErCISE
n (kinaesthetic): Try examining 

an articulated foot which can 

be prised apart slightly, to fully 

appreciate the 3-D aspects of the 

subtalar joint. 

by Dr Simon Kay
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your Mission...
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...shouLd you choose To AccepT iT is:

to take the online mcq quiz at  

http://spxj.nl/xhkqur- if you pass then email us 

your results to marketing@sportex.net and we will 

give you £20 credit to spend at the sportex storepRinT And onLine £19.95
To buy Go To http://spxj.nl/10bhq6p
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