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Introduction
is book was originally written as the handbook to accompany ‘e 
Derby Principles of Elective Orthopaedic Surgery Course’ run at the Royal 
Derby Hospital, England. e course was set up to fill the national void in 
teaching courses centered around the practice of elective orthopaedics.

e book is designed for junior trainees with an interest in orthopaedics, 
especially those starting a new job in the specialty. It covers the major 
aspects of examination technique based on the Apley system. It also gives 
guidance on how to perform common injections, something which is often 
a source of worry when your first clinics come around!

e second section of the book discusses many of the common upper and 
lower limb pathologies seen in clinic. e underlying disease processes are 
reviewed and typical non-surgical and surgical management plans are 
outlined. 



Examination and 
Injection Techniques



The Apley System of  

Examination

is book teaches orthopaedic examination of patients using the Apley 
system. It was designed by Graham Apley in the 1940s and was taught at 
the Pyrford Postgraduate Course, later called the Apley Course. It centres 
around the mantra of ‘look, feel, move’; a system which will be reiterated 
throughout the following chapters. 

For any joint examination it is essential that the patient is adequately 
exposed. Observing the patient’s movements as they undress is quite 
informative as it gives a guide to the functional status of the limbs.

e ‘look, feel, move’ system is further subdivided to prevent any 
significant signs and symptoms being overlooked. 

Look is divided into skin, shape and position. 

Feel is divided into skin, soft tissues and bony points. 

Move is divided into active and passive movements and power.

e sequence of active movement, passive movement and then power 
testing is important as each subsequent examination is likely to be more 
aggravating than the former. Starting with a test of power will limit the 
value of the rest of the examination if your initial test causes pain.

Once the joint has been examined with the ‘look, feel, move’ system, there 
are also a number of ‘special tests’ which vary depending on the joint being 
examined. For example rotator cuff testing is a key part of the shoulder 
examination. Specific movements are used to test each muscle in isolation.



To complete the examination of a joint, assess the joint above and below. 
is is important as pain the patient perceives in one joint may actually be 
referred from another. For example arthritis in the hip joint is often felt by 
the patient as pain around the knee. 

If indicated, an x-ray should then be requested to complete the 
examination.



Examination of  the Shoulder
LOOK

First, stand back and look at the patient from the front in the anatomical 
position. In this position the pectoral muscles can be clearly visualized and 
joint swelling is at its most obvious.

Start by looking at the skin. Identify 
any scars or sinuses that are present.

Next look at the shape of the patient’s 
shoulders. Look for symmetry or loss 
of muscle mass. 

Inspect the position of the arms for their carrying angle. Look at the 
symmetry of the clavicles and prominences of the acromion and 
acromioclavicular joint.



Ask the patient to turn around 
through 180o and look from the back. 
Any spinal deformity should be noted 
as it will have a bearing on the 
apparent symmetry of the shoulders.  

The contour of the shoulder can be assessed, with deltoid wasting being 
most clearly demonstrated in this position. When coupled with wasting of 
the rotator cuff muscles this leads to ‘squaring’ of the shoulder joint. 

Ask the patient to raise their arm so 
that the axilla may be properly 
visualised. Swelling in this region may 
be caused by lymph nodes or a joint 
effusion.



FEEL

Now move on to feel the shoulder. Always consider the skin, soft tissues 
and underlying bones when palpating.

Start by feeling the skin of the shoulder joint for changes in temperature. 
Go on to feel the soft tissues and bony points using a systematic approach.

Begin at the sternoclavicular joint 
(SCJ) and palpate along the clavicle to 
the acromioclavicular joint (ACJ) and 
on to the acromion itself. An 
abnormal prominence of any of these 
joints could indicate arthritic 
degeneration or subluxation. Old 
healed fractures may well remain 
palpable across the clavicle.

Disease of the musculotendinous structures around the shoulder is 
common. During examination of the patient it is important to try and 
localise the tenderness as much as possible. This will act as a sensitive guide 
to the underlying diagnosis.



Palpate the supraspinatus tendon with 
your fingertips by pressing laterally 
under the acromion. Tenderness here 
could be due to a supraspinatus 
tendinitis, one of the commonest 
causes of shoulder pain. 

Place the patient’s shoulder into 30o of flexion and again palpate the 
tendon. This will accentuate the discomfort in supraspinatus tendinitis. 
Move the patient’s arm into 30o of extension and the tenderness should be 
diminished. This occurs because in extension the tendon is protected by the 
acromion.

Next palpate the tendon of the long 
head of biceps. This lies in the 
bicipital groove on the anterior aspect 
of the proximal humerus. Although 
an uncommon condition, tenderness 
may be a sign of a biceps tendinitis.



Finally palpate along the joint line of the head of the humerus anteriorly 
and posteriorly. 

MOVE

Now assess the movement of the joint. 

Position the patient facing away from you. This allows visualisation of the 
scapula during the movements. The full arc of movement at the shoulder 
joint is in fact made up of two components. The initial ninety degrees of 
abduction occurs at the glenohumeral joint with the remainder of the range 
resulting from rotation of the scapula on the thorax.

Ask the patient to abduct both arms 
in an arc. Look for the presence of 
tenderness or pain in different parts of 
the arc. The normal range of 
movement in abduction is 160o from 
the anatomical position. 

1. Pain at the start of the arc (especially on initiation) indicates a 
supraspinatus tear. 

2. Pain in the middle third of the arc suggests subacromial bursitis or 
supraspinatus tendinitis. 



3. Pain at the end of the arc is commonly seen in degenerative disease at the 
acromioclavicular joint.

If the patient has been unable to perform this action go on to passively 
move the shoulder. Support their arm at the elbow with one hand and 
slowly abduct it as far as the patient will allow.

If the patient allows this with minimal discomfort it indicates a possible 
supraspinatus pathology. If movement remains very difficult and painful it 
is more likely that the patient has a frozen shoulder.

Now ask the patient to adduct their 
shoulder across their abdomen. 
Normal range is 40o from the 
anatomical position.



Next ask the patient to move their 
arms into flexion (forwards) and then 
extension (backwards). Normal ranges 
are 180o of flexion and 45o of 
extension.

Finally test external and internal 
rotation. Ask the patient to tuck their 
elbows into the side and flex their 
elbows to 90o. Ask the patient to 
move their hands outwards, keeping 
their elbows tightly tucked in. This 
tests external rotation which has a 
normal range of 45o. 

A fixed limitation of external rotation is one of the commonest signs of a 
frozen shoulder.



To test internal rotation is difficult as 
the arm will abut the body. The best 
way to test this is to ask the patient to 
reach up their back with both hands 
and thumbs pointing upwards. The 
range is documented as the level of 
the spine reached by the top of the 
thumb.

The key with all these movements is to look for symmetry, as this is the 
most sensitive method for picking up abnormalities. 

SPECIAL TESTS

There are a number of special tests which can be performed to look for 
specific problems.

Rotator cuff pathology is a very common finding in patients with shoulder 
pain and a restricted range of movement. The rotator cuff has four 
constituent muscles: supraspinatus, infraspinatus, teres minor and 
subscapularis.

These can be individually tested by isolating the action of each of the 
muscles in turn.



Supraspinatus is tested by Jobe’s 
empty can test. Ask the patient to 
abduct the arms to 20o in the plane of 
the scapula with the thumbs pointing 
down.

Infraspinatus and teres minor can be 
tested by active external rotation with 
the elbow flexed to 90o  and tucked 
into the side.



Subscapularis is either tested by 
Gerber’s lift off test or the Napoleon 
belly press test. e gold standard test 
is Gerber’s, where the patient pushes 
the examiner away with their hand 
behind their back at the level of the 
lumbar spine. In this position the 
action of pectoralis major is removed.

The shoulder commonly becomes unstable after trauma or dislocation. To 
look for instability, apprehension tests can be performed. 

To test for anterior instability stand 
behind the patient and support their 
elbow with one hand moving it into 
abduction and external rotation. Then 
push against the head of the humerus 
with the thumb of the opposite hand. 
If the patient feels the shoulder is 
going to dislocate they will resist the 
force.



To test posterior instability stand to 
the patient’s side and draw their arm 
across their body into adduction and 
internal rotation. 

To test the function of serratus 
anterior ask the patient to stand about 
three feet from a wall and place their 
palms against the wall at shoulder 
level with their arms outstretched. 
Now ask them to push against the 
wall while you observe from the back. 

A non-functioning serratus anterior will result in winging of the scapula on 
the affected side, as the muscle fails to hold it against the ribcage. Most 
commonly this is seen in dysfunction of the long thoracic nerve. A rarer 
cause is dysfunction of the trapezius, which is innervated by the spinal 
accessory nerve.



Examination of  the Elbow
LOOK

For a full examination of the elbow the patient should be asked to expose 
their torso (with the exception of underwear in female patients). While they 
are performing this simple task, any significant deficits will be seen, giving a 
good idea of the range of motion and the functional ability of both elbows.

First, look at the patient from the front in the anatomical position.

Start by inspecting the skin. Identify 
any scars, swelling, muscle wasting 
and nodules that are present. 
Compare the shape and carrying angle 
at the elbow and note any deformity.

In the normal patient the anatomical position should show a 5 - 10o valgus 
carrying angle at the elbow.



Now look at the patient from the side. 
In this position a fixed flexion 
deformity can be identified.

FEEL

Feel the skin over the joint for any increased warmth. Palpate for any 
subcutaneous nodules or synovial thickening. Any fluid in the joint will 
reveal itself as fullness and fluctuation between the olecranon and the lateral 
epicondyle.

Next feel the bony landmarks with 
the elbow in flexion. In this position 
you should be able to palpate the 
medial and lateral epicondyles and the 
olecranon process. Your fingers should 
form a triangle. 



If you ask the patient to extend their elbow fully the bony projections 
should fall into a straight line. ese relationships are disturbed in post 
traumatic deformities of the elbow.

e radioulnar joint can be palpated 
by placing your thumb just below the 
lateral epicondyle and then pronating 
and supinating the forearm. Pain or 
crepitus may indicate radial head 
arthritis.

Pain in this area is also indicative of 
lateral epicondylitis, more commonly 
known as tennis elbow. If the pain is 
reproduced by resisted wrist extension 
this makes the diagnosis more likely, 
as it stresses the insertion of the 
common extensor tendon.



Palpate just distal to the medial 
epicondyle to look for medial 
epicondylitis or golfer elbow. is 
pain can be reproduced by resisted 
wrist flexion to confirm the diagnosis. 

MOVE

e final area of assessment is in asking the patient to move the joint. 

First ask the patient to flex and extend 
the elbow. e normal range for 
flexion of the arm is 140o and 
extension is up to minus 10o. 



Next ask the patient to tuck their 
elbows in to their sides and flex them 
to 90o with their thumb pointing 
straight up. In this position the 
patient can pronate and supinate the 
forearm. e normal range is 90o 
from the vertical for both movements.



Examination of  the Hip
LOOK

For examination of the hip the patient should be asked to undress the lower 
half of the body, with the exception of their underwear. This gives a good 
indication of the patient’s functional ability.

Begin the consultation by asking the 
patient to walk to the end of the room 
and back again. It is important to 
watch how they are able to turn 
around at the end of the room, as well 
as examining the gait itself. 



While the patient is still standing 
inspect the patient from behind for 
any gluteal wasting or abnormalities 
of posture. 

Then ask the patient to lie down on an examination couch. Go on to look 
at the patients skin. Examine it for any scars or sinuses. Examine the shape 
of the hip for any swelling of the soft tissues.

Next use a tape measure to look for 
leg shortening. Check that the pelvis 
is horizontal using the anterior 
superior iliac spines as a landmark. 
Measure from the anterior superior 
iliac spine to the medial malleolus on 
both sides. This indicates the real leg 
length. 

If a discrepancy is identified then ask the patient to flex both knees to 90 
degrees beside each other. The comparison of the two legs will indicate if 
the shortening lies above or below the knee. 



Next measure from the xiphisternum 
to the medial malleolus to 
demonstrate the apparent leg length. 
Apparent leg length can be affected by 
true leg shortening or by 
abnormalities in pelvic tilt, as seen in 
scoliosis or other spinal deformities. 
Real leg length is affected by the 
length of the femur, tibia or both.

FEEL

Feel the skin over the hip for increased warmth, though this is usually 
difficult due to the depth of the joint. Palpate along the joint line for soft 
tissue swelling or tenderness. 

Go on to feel the bony points. First 
identify the pubic symphysis and the 
anterior superior iliac spine. At the 
midpoint lies the femoral pulse deep 
to which is the head of the femur. 



Feel over the greater trochanter 
laterally to elicit any tenderness which 
could be consistent with trochanteric 
bursitis.

MOVE

Now go on to test the movements at the hip.

First ask the patient to flex both their 
knees and hips actively. Apply 
pressure yourself at both knees and 
check in both instances for full range 
of hip flexion. Normal range for hip 
flexion is 140 degrees.



Ask the patient to actively abduct the 
left limb to its limit. The normal 
range of hip abduction is 45 degrees 
from the midline. When doing this 
ensure the pelvis is fixed either 
manually or by asking the patient to 
drop their opposite leg off the side of 
the couch.

Next test adduction again ideally with 
the pelvis fixed. Normal range for 
adduction is 30 degrees. 



Test internal and external rotation by 
flexing the leg to 90 degrees at both 
the hip and knee joints. Place one 
hand over the knee and grasp the 
ankle. Rotate both hips in turn, 
internally (moving the foot outwards) 
and then externally (moving the foot 
inwards). 

The normal range for internal rotation is 30 degrees and for external 
rotation 50 degrees.

Ask the patient to roll onto their 
stomach and then test hip extension. 
Place one hand over the sacrum and 
the other at the knee. Draw the leg 
upwards passively into extension. The 
normal range is 10 degrees. Active 
extension is better tested with the 
patient standing.



SPECIAL TESTS

Trendelenburg’s sign demonstrates weakness in abductors of the hip, 
mainly the gluteus medius and minimus. 

Stand face to face with the patient and 
take their hand to support them. Ask 
the patient to stand on one leg and 
then the other one in turn. 

In a normal standing patient the centre of gravity is midway between the 
two feet. As one leg is raised the pelvis is raised on the opposite side to shift 
the centre of gravity over the leg in contact with the ground. If there is a 
problem with the weightbearing hip then the pelvis will fall on the opposite 
side and the patient will press down on your hand to support themselves.



Thomas’ test can be used to reveal subtle fixed flexion deformity of the hip. 

Ask the patient lie down, flex one leg 
at the knee and hip, and draw it up 
towards their chest. Place one hand 
on the flexed knee and the other flat 
underneath their lumbar spine. Move 
their flexed knee up further to tilt the 
pelvis and obliterate the lumbar 
lordosis. Examine the extended leg. 

In a normal test the patient’s leg will remain flat on the couch. If the leg is 
raised off the table at any point along its length then a fixed flexion 
deformity has been unmasked at the hip of the extended limb.



Examination of  the Knee
LOOK

For examination of the knee the patient should be asked to undress the 
lower half of their body, with the exception of their underwear. This gives a 
good indication of the patient’s functional ability.

Begin the consultation by asking the 
patient to walk to the end of the room 
and back again. 

When examining the knee pay special attention to the stance phase where 
lateral instability at the knee and fixed flexion may be seen to impair the 
gait. Instability is common after ligamentous injury. In the swing through 
phase note whether the knee moves freely or whether any fixed flexion 
deformity is evident.



Look at the patient from the front 
with them standing. Note any skin 
changes, scars, bruising, swelling or 
signs of inflammation. Look at the 
shape of the limb for muscle wasting 
and the position of the limb for any 
deformity of the knee. 

From the front a varus (‘bow legged’) or valgus (‘knock knees’) deformity 
can be clearly identified. Normal patients exhibit a mind valgus position.

Look at the patient again from the 
side. In this position a fixed flexion 
deformity or hyperextension becomes 
clear. Look at the back of the knee 
paying attention to any swellings. 



Ask the patient to sit on the edge of 
the examination couch. Look at the 
symmetry of the shape and position of 
the patellae. 

Now ask the patient to extend both limbs in turn looking at the patella 
tracking. Whilst sitting a small effusion may be more clearly identified with 
filling in of the hollows on the lateral aspect of the knee.

Ask the patient to lie down on the 
examination couch. Closely examine 
the quadriceps bulk. Small differences 
can be identified simply by using a 
measuring tape.



A flexion deformity will again present 
itself in this position. In subtle cases 
slide your hand under each knee and 
ask the patient to press down on your 
hands. Normally you should feel 
pressure on your hand as you remove 
it but if the knee remains flexed this 
pressure is not present. 

FEEL

Move on to feel the joint. 

Feel the skin across the anterior aspect 
of both legs with your hands for the 
temperature gradient. Normal limbs 
will gradually get symmetrically cooler 
as your hand moves distally. 



Next feel the soft tissues for an effusion. 

First attempt a patellar tap. Slide your 
hand down the patient’s thigh coming 
to rest over the suprapatellar pouch. 
This forces any effusion to lie behind 
the patella. Then press down on the 
patella with the other hand feeling for 
a tap as it hits the femur when an 
effusion is present.

If this fails perform the bulge test. 
With your fingers stroke the fluid 
away from the one side of the patella. 
If even a small effusion is present the 
other side of the patella will fill out as 
the effusion moves.

To complete your examination palpate the bony points for localised 
tenderness. Flex the patients knee to 90 degrees and place your fingers in 
the popliteal fossa. With your thumbs feel the femoral and tibial condyles, 



then along the joint line. Then feel the patella and the patellar ligaments. 
Look at the patients face for signs of discomfort. 

MOVE

To test movement at the knee ask the 
patient to flex and extend both knees 
in turn. Normal range for flexion is 
150 degrees with extension going 
back to 0 degrees. Repeat this 
passively.

Next test rotation. This must be done 
with the knee flexed to 90 degrees. 
With one hand hold the ankle and 
place the other over the knee to 
support it. Rotate the foot laterally 
and medially. 



The knee has 4 ligaments and two menisci which are commonly damaged 
causing pain and impairing function. These must be tested individually. 

McMurray’s test is used to examine 
the menisci. Place the knee into 90 
degrees of flexion while a valgus force 
is applied at the knee and the ankle is 
held externally rotated. Gradually 
extend the knee. This tests the medial 
meniscus. Then internally rotate the 
ankle and apply a varus force at the 
knee again gradually extending the 
knee. 

Watch the patients face for signs of discomfort and feel the knee for a click. 
A positive test may indicate a meniscal tear, with the pedunculated tag of 
meniscus becoming jammed between the joint surfaces. 

Next test the collateral ligaments. 
Support the patient’s fully extended 
leg at the ankle and flex the hip to 45 
degrees.  Use your free hand to apply 
varus stress to test the lateral collateral 
ligament. Repeat this applying valgus 
stress for the medial collateral 
ligament. 



To test the cruciate ligaments ask the patient to flex both knees to 90 
degrees and hips to 45 degrees with their feet flat on the examination 
couch. 

Examine both legs together to see if 
there is a sag of the head of the tibia 
on either side. 

Then perform the drawer test. Support the patient’s feet against your thigh 
and grasp the top of the patient’s leg with both hands. 

First perform an anterior drawer by 
pulling the tibial head towards 
yourself. This tests the anterior 
cruciate ligament. Then push against 
the head of the tibia to test the 
posterior cruciate ligament. A positive 
test is recorded when there is any 
more than a slight movement of the 
head of the tibia. 



Remember, if you noted that one of the tibial heads had a positive sag sign 
on inspection this will apparently have a positive drawer sign as the joint is 
pulled back into the normal resting position. It in fact represents a posterior 
cruciate ligament injury. 

PATELLOFEMORAL JOINT

The patellofemoral joint should now be considered separately as the joint is 
commonly affected in isolation. Look at the size, shape and position of the 
patella with the patient lying on the examination couch. 

Next feel the peripheral articular surface of the patella. Ask the patient to 
fully extend the knee and relax the quadriceps. Use your fingers to displace 
the patella medially while you feel the articular surface with your thumb. 
Note any roughness felt. If the examination is uncomfortable then it may 
indicate degeneration of the articular cartilage. 

Move the patella side to side with one 
hand while pressing lightly down on 
the centre of the patella with the 
thumb of your other hand. This is the 
friction test. If it is painful then it 
indicates degeneration of the centre of 
the articular cartilage. 



Next perform the patellar 
apprehension test. Grasp the knee 
with one hand and displace the patella 
laterally with your finger. Then slowly 
flex the knee watching the patient’s 
face. It will be clear when they feel 
their patella is about to dislocate. This 
is diagnostic of recurrent patellar 
dislocation.

Ask the patient to move into the 
prone position. Look for any scars or 
swellings not already identified. Feel 
the popliteal fossa for any swellings. If 
one is identified feel if it pulsates 
(seen in popliteal artery aneurysm) or 
if it empties into the joint (seen in 
Baker’s cyst).

SPECIAL TESTS

If the examination has so far failed to elicit the cause of pain, two more 
special tests can be performed.



The Apley grid test examines the menisci. 

With the patient prone ask them to 
flex the knee to 90 degrees. Stabilise 
the thigh and grasp the patient’s ankle 
with your hands. Press down on the 
sole of the foot and rotate it laterally 
and medially. Repeat this at varying 
angles. Pain or clicking indicates 
meniscal damage.

The distraction test examines the ligaments, excluding pain caused by the 
menisci. 

Repeat the above test but putting 
traction on the leg at the ankle. This 
takes pressure off the menisci and 
tightens the other ligaments of the 
knee. If pain is elicited then the 
problem lies with the ligaments.



Assessment of  Gait
There are 4 phases to the normal gait. These are; heel strike, stance phase, 
toe off and swing through. 

Look at the overall pattern of gait for symmetry, cadence, base width, stride 
length, arm swing and trunk movement. Also consider if the patient usually 
uses a walking aid.

Often an abnormal gait will reveal some information about the pathology 
underlying it. Below are a number of explanations for commonly seen gait 
disturbances.

Antalgic Gait - this is found in people who are trying to reduce the pain felt 
in a limb. The patient exhibits a short stance phase and leans to the side of 
the painful hip taking a short step followed by a slower step on the 
unaffected side.

Trendelenburg Gait - this gait is caused by weakness of the proximal hip 
abductors. Therefore the pelvis falls on the opposite side to the defect and 
the swinging limb passes the other lower then normal. In an attempt to 
compensate for this the patient will lean away from the unsupported side 
creating a waddling gait or step very high on the unsupported side to clear 
the ground, creating a steppage gait. 

Short Leg Gait - in patients who have true shortening in a limb, 
compensation usually occurs by pronating the long leg and supinating the 
short leg. There will also be a pelvic drop which in turn causes the vertebral 
column to bend convexly to the short side and the shoulder to drop on the 
long side. 



Stiff Leg Gait - this is caused by a stiff knee or hip joint on one side. In 
order to complete the swing through phase the patient must rotate the 
pelvis to allow the stiff leg to clear the ground.

Foot Drop Gait - this is caused by an inability to flex the affected foot. It 
therefore scuffs along the ground in the swing through phase. The patient 
compensates by flexing the knee on the affected side excessively. This is also 
called a high stepping gait. 

Ataxic Gait - this has multiple causes including head injury and cerebellar 
disease. The patient has a broad based gait with marked unsteadiness. They 
often bang their feet down and look at them throughout the cycle.

Scissor Gait - this occurs in patient with spasticity of the hip adductor 
muscles as with cerebral palsy. The features of the gait are rigid and 
excessive adduction of the leg in the swing through phase, plantar flexion of 
the ankle, flexion of the knee and adduction and internal rotation at the 
hip. This causes the knees to rub together during gait mimicking the shape 
of a pair of scissors. 



Examination of  the Spine

To assess the spine the patient should be asked to undress down to their 
underwear. 

Begin by looking at the patient standing from the front.  Look at the skin 
for any scars and the shape for loss of muscle mass. Look at the position of 
the posture for symmetry of the shoulders and iliac crests.

Move to the side again looking at the 
skin and posture. In this position the 
shape of the spine should become 
apparent. A normal patient has a 
cervical and lumbar lordosis and a 
thoracic kyphosis. In certain 
pathologies these may be lost or 
accentuated showing a hyperlordosis 
or hyperkyphosis. 

Now stand behind the patient looking closely at the skin for scars. Again 
note the posture for symmetry. The normal patient will have a vertical 
spine. Any lateral deviation from this is called a scoliosis. 



While looking from behind ask the 
patient to bend forward. In cases of 
minor scoliosis this will accentuate the 
asymmetry. A rib hump will appear or 
become more prominent on the side 
of the lateral deviation. In patients 
who do not have a true scoliosis the 
asymmetry will become less 
prominent and a rib hump will not 
appear.

This happens in patients who have spasm of the paravertebral muscles and 
does not represent a bony deformity. 

When observing movement of the spine there are three units to consider. 

First test the cervical spine. Ask the 
patient to move their chin towards 
their sternum into flexion and then 
roll it backwards into extension. 



Next test rotation by asking the 
patient to look from one side to the 
other keeping their chin in the same 
lateral plane. 

Finally ask the patient to move their 
ear towards their shoulder on both 
sides in turn to test lateral flexion. 



Next test the thoracic spine in 
combination with the lumbar spine 
by asking the patient to bend down 
and touch their toes putting the spine 
into flexion. 

Some patients are able to complete this maneuver with limited flexion of 
the lumbar spine. To detect this palpate two lumbar vertebrae one spinous 
process apart and ask the patient to stand up, while observing for 
appropriate movement of the spinous processes. 

Alternatively a tape measure can be 
used to measure the flexion of the 
lumbar spine. Mark two points 10 cm 
apart when the patient is standing. 
This distance should increase to at 
least 15cm on forward flexion in a 
normal patient.



Once the patient is stood back up 
support them by grasping their hips 
and ask them to extend their spine 
backwards.

The thoracic spine is also able to 
rotate. Ask them to cross their arms 
across their chest and then rotate their 
body left and then right.



Finally ask the patient to straighten 
their arms and place their palms on 
their thighs. Then ask them to 
laterally flex the spine to the left and 
to the right. This involves movements 
across all three parts of the spine.

Go on the feel the spine. First palpate 
down the spinous processes with one 
finger. Local points of tenderness may 
indicate fracture, lytic lesions or other 
bony pathology. Steps in the vertebral 
column may be seen in 
spondylolisthesis or disc prolapse.



Then feel either side of the spinous 
processes for tenderness in the 
paravertebral muscles which overlie 
the articular processes and facet joints.



Consenting for Injections

Intra articular injection is a very safe procedure and significant 
complications are very rare. However, as with any procedure performed 
there are risks and so these must be considered and the patient made aware 
of them before proceeding. 

ere are a number of absolute contraindications;
- infection in or around the joint
- joint prosthesis (except in a laminar flow theatre)
- systemic infection with pyrexia
- fracture
- known sensitivity or allergy

A number of situations are not contraindications but relative caution 
should be employed in these groups; 
- diabetic patients
- anticoagulated patients (INR should preferably be below 2)
- pregnant patients

Diabetic patients should be warned that the injection of steroid may cause 
an elevation in their blood sugar levels for up to forty-eight hours after and 
they may need to modify their insulin therapy accordingly. You should also 
tell patients it is not uncommon to experience flushing after injection.



Glenohumeral Injection
For advice on when to perform a glenohumeral injection please see the 
following chapters on arthritis and other conditions.

EQUIPMENT NEEDED

1 10ml syringe
2 green needles
1 alcohol wipe or skin prep
1 pair sterile gloves
9ml 2% Lignocaine (or similar local 
 anaesthetic)
40mg  Kenalog (or similar steroid)
1 sticking plaster

TECHNIQUE

Draw up the local anaesthetic and 
steroid into the syringe using the 
green needle. Discard the green needle 
and exchange it for the second.



Position the patient sitting so that you 
can feel the back of the shoulder.

Prepare the area with alcohol or 
another skin preparation agent.



Palpate across from the lateral aspect 
of the spine of the scapula until the 
‘soft spot’ of the glenohumeral joint 
line is palpable. is is the injection 
site. en feel the coracoid process 
under the clavicle anteriorly. is is 
where to aim the needle on insertion.

Insert the needle aiming at the 
coracoid until the joint capsule is 
breached. is can be quite deep 
depending on subcutaneous fat. ere 
should be no resistance to injection, if 
there is, the needle tip is likely in the 
wrong place.



Cover the area with a sticking plaster.



Subacromial Injection
For advice on when to perform a subacromial injection please see the 
following chapters on rotator cuff injury and other conditions.

EQUIPMENT NEEDED

1 10ml syringe
2 green needles
1 alcohol wipe or skin prep
1 pair sterile gloves
9ml 2% Lignocaine (or similar local 
 anaesthetic)
40mg  Kenalog (or similar steroid)
1 sticking plaster

TECHNIQUE

Draw up the local anaesthetic and 
steroid into the syringe using the 
green needle. Discard the green needle 
and exchange it for the second.



Position the patient sitting so that you 
can feel the side of the shoulder.

Prepare the area with alcohol or 
another skin preparation agent.



Palpate the lateral most tip of the 
acromion. en run your finger down 
roughly two centimeters to a position 
just under the acromion.

Insert the needle into your landmark 
until the subacromial space is reached. 
is may be quite deep depending on 
the bulk of deltoid. ere should be 
no resistance to injection, if there is, 
the needle tip is likely in the wrong 
place.



Cover the area with a sticking plaster.



Tennis Elbow Injection
For advice on when to perform an injection for tennis elbow please see the 
following chapter describing the management of the condition.

EQUIPMENT NEEDED

1 2.5ml syringe
1 green needle
1 orange needle
1 alcohol wipe or skin prep
1 pair sterile gloves
1ml 2% Lignocaine (or similar local 
 anaesthetic)
20mg  Kenalog (or similar steroid)
1 sticking plaster

TECHNIQUE

Draw up the local anaesthetic and 
steroid into the syringe using the 
green needle. Discard the green needle 
and exchange it for the orange.



Position the patient so that the arm is 
resting with the lateral epicondyle 
easily accessible. 

Prepare the area with alcohol or 
another skin preparation agent.



Palpate the point of maximal 
tenderness usually anterior to the 
epicondyle.

Insert the syringe 1cm anterior to the 
tender point aiming posteriorly so 
that the injection is placed into the 
area around the tendon insertion.



Cover the area with a sticking plaster.



Golfer’s Elbow Injection
For advice on when to perform an injection for Golfer’s elbow please see 
the following chapter describing the management of the condition.

EQUIPMENT NEEDED

1 2.5ml syringe
1 green needle
1 orange needle
1 alcohol wipe or skin prep
1 pair sterile gloves
1ml 2% Lignocaine (or similar local 
 anaesthetic)
20mg  Kenalog (or similar steroid)
1 sticking plaster

TECHNIQUE

Draw up the local anaesthetic and 
steroid into the syringe using the 
green needle. Discard the green needle 
and exchange it for the orange.



Position the patient so that the arm is 
resting with the medial epicondyle 
easily accessible. 

Prepare the area with alcohol or 
another skin preparation agent.



Palpate the point of maximal 
tenderness usually anterior to the 
epicondyle. Also palpate the posterior 
ulnar nerve and ensure this is not 
injected. Stop if the patient complains 
of shooting pains in the arm.

Insert the syringe aiming posteriorly 
so that the injection is placed into the 
area around the tendon insertion.



Cover the area with a sticking plaster.



Trochanteric Bursa Injections
For advice on when to inject the trochanteric bursa please see the following 
chapters.

EQUIPMENT NEEDED

1 10ml syringe
2 green needles
1 alcohol wipe or skin prep
1 pair sterile gloves
9ml 0.5% Marcain (or similar local 
 anaesthetic)
80mg  Kenalog (or similar steroid)
1 sticking plaster

TECHNIQUE

Draw up the local anaesthetic and 
steroid into the syringe using the 
green needle. Discard the green needle 
and exchange it for the second green 
needle.



Position the patient lying either on their side or on their back depending on 
your preference. You should however comfortably be able to palpate the 
trochanter under direct vision whichever method you use.

Prepare the area with alcohol or any 
other suitable skin prep agent such as 
iodine.

Palpate over the trochanter identifying 
the most tender spot.



Insert the needle aiming at the most 
tender point. Advance until bone is 
felt and then withdraw slightly. is 
should site the needle tip into the 
bursa. ere should be minimal 
resistance to injection, if there is 
reposition the needletip.

Cover the area with a sticking plaster.



Hip Joint Injections
For advice on when to inject the hip joint please see the following chapters.

EQUIPMENT NEEDED

1 10ml syringe
1 2ml syringe
1 green needle
1 blue needle
1 spinal needle
1 alcohol wipe or skin prep
1 pair sterile gloves
9ml 0.5% Marcaine (or similar local 
 anaesthetic)
2ml 1% Lignocaine (or similar local 
 anaesthetic)
80mg  Kenalog (or similar steroid)
1 sticking plaster

TECHNIQUE

Draw up 2ml of the Lignocaine into 
the 2ml syringe and 9ml of the 
Marcaine  into the 10ml syringe and 
mix the steroid into the syringe using 
the green needle. 



Position the patient lying on a radiolucent table in theatre and position the 
c-arm over the patients hip. 

Prepare the area with skin your skin 
preparation agent of choice.

Use the blue needle mounted on the 
2ml syringe to position your entry 
point correctly and once position is 
selected infiltrate the Lignocaine into 
the skin and subcutaneous tissue.



Switch the blue needle for the spinal needle and insert it through the same 
entry hole. Guide the needle into the joint under x-ray guidance.

e target site is the distal part of the 
femoral head. Ensure you are not too 
distal otherwise you risk being 
extracapsular.  When you hit bone 
infiltrate the Marcain and steroid. If 
you encounter resistance pull back a 
small amount as you may be in bone.

Cover the area with a sticking plaster.



Knee Joint Injections
For advice on when to inject the knee joint please see the following 
chapters.

EQUIPMENT NEEDED

1 10ml syringe
2 green needles
1 alcohol wipe or skin prep
1 pair sterile gloves
9ml 0.5% Marcain (or similar local 
 anaesthetic)
80mg  Kenalog (or similar steroid)
1 sticking plaster

TECHNIQUE

Draw up the local anaesthetic and 
steroid into the syringe using the 
green needle. Discard the green needle 
and exchange it for the second green 
needle.



Position the patient lying either on their back with both legs fully extended.

Prepare the area with alcohol or any 
other suitable skin prep agent such as 
iodine.

Palpate over the superolateral aspect 
of the patella. is is the insertion 
point of the needle. It is important 
that the patient is relaxed, especially 
the quadriceps, leaving the patella 
mobile.



Insert the needle aiming behind the 
patella. Remember the patellofemoral 
joint has an angle of roughly 30 
degrees and so this is the ankle your 
needle should be directed.

Cover the area with a sticking plaster.



Upper Limb
Conditions



Shoulder Arthritis
When thinking about osteoarthritis (OA) as a cause for a patient’s pain it 
must always be remembered that the shoulder has three joints which may 
be affected by the condition. ese are the sternoclavicular joint (SCJ), the 
acromioclavicular joint (ACJ) and the glenohumeral joint. e history, 
diagnosis and management of OA affecting these joints is very different 
although symptoms can be confusing with coexisting pathologies. In this 
section we will concentrate on glenohumeral arthritis.

As with any joint in the body, the glenohumeral joint can also be affected 
by inflammatory arthritis, most commonly rheumatoid arthritis (RA). 
ese patients often present a more complex management picture as they 
will have involvement of multiple joints.

ETIOLOGY

Primary shoulder OA develops in much the same way as in other joints. 
e glenohumeral joint is a load bearing joint withstanding significant 
stresses even when lifting relatively trivial weights.



Early on in the disease process 
there is fibrillation of the articular 
cartilage which can be seen as 
narrowing of the joint space on x-
ray (c). As the degeneration 
progresses subchondral sclerosis 
develops (a) and osteophytes form 
(b), eventually leading to bone 
loss.

Patients who suffer trauma to the shoulder may develop secondary OA 
which is the most common aetiology in younger patients. Instability, for 
example, alters the dynamic function of the joint and can lead to early 
arthritis if not treated. 

Fractures can either cause or accelerate the disease process in a number of 
ways. For example, a comminuted fracture of the humeral head may 
damage the vascular supply and lead to avascular necrosis. An intra-
articular fracture will irreversibly damage the articular cartilage and 
accelerate the development of OA.



Similarly, operative fixation may 
precipitate the condition as 
demonstrated in the x-ray. e 
radiological changes can be 
striking, with marked bone loss or 
even complete collapse of the 
humeral head. 

Whereas OA is predominantly a proliferative disease, RA is destructive in 
nature.

X-rays show the development of 
osteopaenia and erosions (a), and a 
loss of joint space (b). In the initial 
stages of the disease there is an 
acute synovitis with release of 
inflammatory mediators and 
subsequent destruction of the 
articular cartilage. 



EPIDEMIOLOGY

Primary OA tends to be seen in patients over the age of sixty although 
patients with a history of heavy work may present earlier. Secondary OA is 
seen in all age groups. Its development and progression depends on the 
severity of the injury and how it has been treated.

Rheumatoid arthritis may affect younger patients more often than primary 
OA although effective medical management often delays the need for 
surgical intervention.

HISTORY AND EXAMINATION

Primary OA typically causes a gradual onset of pain and restriction in 
movement in the shoulder girdle. e pain is generally not localised, with 
the patient complaining of diffuse discomfort. It may be present at rest but 
is usually worse on movement or with lifting. Night pain is a common 
feature, with the patient unable to lie on the affected side. Examination will 
usually show a mild to moderate restricted range of movement and there 
may be palpable crepitus where there is bone on bone contact.

In patients with suspected secondary OA, a detailed history should be taken 
to establish if there are previous fractures or injuries.

In RA, patients present with a warm, swollen and painful joint secondary 
to the underlying inflammatory process. An acute monoarthritis of the 
shoulder could herald the onset of the condition. However, patients more 
commonly have multiple affected joints. Other inflammatory arthropathies 
include psoriatic arthritis, SLE and gout, and should also be considered as 
differential diagnoses. Examination findings are likely to be similar to those 



of OA, with painful restriction in movement. Crepitus in more advanced 
disease where the articular surface has been eroded.

NON SURGICAL MANAGEMENT

Any patient in whom a diagnosis of arthritis is being considered should 
initially be investigated with x-ray. is will indicate the stage of the disease 
and give an indication as to which arthritic process is at work. 

As most patients present with a gradual deterioration in symptoms over a 
lengthy time period, a stepwise approach to management is appropriate.

Patients with primary and secondary OA should be managed initially with 
simple analgesia using the WHO pain ladder. As the disease progresses, oral 
analgesia alone may be insufficient; at this point glenohumeral steroid 
injection may be appropriate. is can be repeated every three to six 
months and is very useful in younger patients in whom a delay in surgical 
intervention is desirable.

Patients suffering from an inflammatory arthritis such as RA should be 
referred to a rheumatologist when the diagnosis is suspected. ey will 
initiate immunomodulatory therapy if necessary and monitor the disease.

SURGICAL MANAGEMENT

e surgical management of any arthritis will depend on the patients age 
and diagnosis. e basic principle of surgical management, is the 
replacement of the articular surface with a prosthesis. is has the intention 



of relieving pain, improving range of movement and thereby restoring 
function.

Shoulder Resurfacing

Young patients and those with 
minimal bone loss can be managed 
with a resurfacing arthroplasty. is  
bone conserving operation is 
beneficial because it allows any 
subsequent revision to be 
performed with a primary 
prosthesis.

Shoulder Hemiarthroplasty

Treatment of more advanced disease 
depends on the involvement of the 
glenoid. In patients with a relatively 
normal glenoid, shoulder 
hemiarthroplasty can be performed. 
is involves replacing only the 
humeral head with a prosthesis. 



Total Shoulder Replacement
If the glenoid is damaged then it should also be replaced using a total 
shoulder replacement.

Reverse Total Shoulder Replacement

Patients who have concurrent 
rotator cuff dysfunction present a 
particular problem when 
considering all of the above 
prostheses. ese patients are likely 
to gain pain relief from a prosthesis 
but their functional recovery will be 
limited because without a normal 
rotator cuff the range of movement 
remains restricted. 

Recently developed prostheses have given the option of a reverse total 
shoulder replacement. is allows deltoid to become the primary initiator 
of abduction instead of supraspinatus restoring significantly better function. 
An example of this implant is shown in the X-ray above.

FOLLOW-UP AND OUTCOMES

After arthroplasty the patient should be in a polysling full time for the first 
two weeks. is can be removed to perform ADLs. After two weeks the 
sling can be removed as pain allows and active range of movement allowed 



up to the point of pain. Resisted exercises may be allowed after 6 weeks at 
which point the patient can generally start driving again. 

In general the outcomes from shoulder arthroplasty are favorable. Patient 
satisfaction scores are around 85% from all shoulder arthroplasty. ere are 
two broad measures of outcome; pain relief and function. Shoulder 
arthroplasty in general is very good at delivering pain relief. However, 
functional outcomes have lagged behind. Rotator cuff deficiency is one of 
the key reasons for this which has been addressed to a point by reverse total 
shoulder implants. 

One of the key issues for all types of prostheses is the involvement of the 
glenoid. Following resurfacing and hemiarthroplasty one of the key reasons 
for failure is glenoid resorption. is should be considered in the patient 
presenting with pain in long term follow up.
 
With total shoulder replacement the glenoid component most commonly 
fails. ere is hope that with the newer ‘trabecular metal’ backed glenoid 
implants this failure rate will fall but long term results are pending. 

Patients with RA are usually referred by their rheumatologist and surgical 
management will be coordinated with them. It is generally more complex as 
often the patient’s maintenance medication needs to be modified to reduce 
the risk from infection and the rheumatology team should be involved with 
the followup from any surgery.



Acromioclavicular Joint 

Pathology
e acromioclavicular joint (ACJ) may develop arthritis in isolation, 
however in the elderly it is often associated with glenohumeral OA. Its 
contribution to overall restriction varies but it is frequently seen in a 
number of other shoulder pathologies. 

ETIOLOGY

ACJ arthritis may develop as a secondary consequence of trauma or as part 
of a primary degenerative process such as OA. e classic causative 
traumatic insult is a fall onto the shoulder apex with the arm adducted 
across the trunk.

X-ray findings of chronic disease are 
narrowing of the ACJ (a), often with 
osteophyte formation (b). e inset 
on the picture shows a normal ACJ 
in comparison with one showing 
signs of advanced OA.



EPIDEMIOLOGY

ere are two groups who usually suffer from ACJ problems. Traumatic 
injury to the ACJ is most commonly seen in young, athletic individuals. 
e injury sustained can range from a simple sprain to complete disruption 
of the stabilising ligaments.

Elderly patients are the second most commonly affected group. ere may 
be a history of trauma but in this age group it is more likely to be due to 
primary OA.

 
HISTORY AND EXAMINATION

Patients who have isolated ACJ arthritis usually complain of pain over the 
antero-superior aspect of the shoulder. e patients rarely localise the pain 
well complaining more often of generalised discomfort. e onset is 
typically insidious, with gradually worsening pain and subsequent 
restriction of movement. 

Examination findings are classically those of tenderness at the extremes of 
abduction and on reaching across the chest in adduction. ere may be 
point tenderness over the ACJ itself, although this is not a reliable finding.



e Scarf test involves forced cross 
body adduction of the shoulder. A 
positive occurs when pain is elicited at 
the extremes of adduction.

NON-SURGICAL MANAGEMENT

e initial management of these patients is conservative, using simple 
analgesia in a stepwise manner. In most cases this will suffice for some time, 
especially in the younger population. Steroid injection can also be 
performed although this is often difficult due to the tight space and limited 
volume of the joint. Patients with more advanced degenerative problems 
however, may have more resistant symptoms requiring surgical 
management.

SURGICAL MANAGEMENT

e surgical management of acute ACJ pathology in younger people 
generally depends on the severity of the injury. ere are multiple grading 
systems which are based on the involvement of ligaments and the 
displacement of the joint. 



Elderly patients with degenerative changes may benefit from surgical 
intervention, the most common procedure being excision arthroplasty of 
the ACJ. is involves excision of the distal clavicle and can be performed 
as an arthroscopic or open procedure. e disadvantage of performing this 
procedure arthroscopically is that the superior part of the joint may not be 
completely excised and symptoms may persist. e open procedure is also 
more appropriate where there are extensive superior osteophytes. 

FOLLOW-UP AND OUTCOMES

Following ACJ excision patients should be immobilised in a collar and cuff 
only for the first two days. After this light function should be encouraged as 
pain allows. Early pendular shoulder exercises should be taught. A 
physiotherapy appointment should happen in the first two week post 
operatively. Open ACJ excision is usually less painful with quicker 
rehabilitation than the arthroscopic sub-acromial approach as less 
ligamentous disruption is caused. 

Excision of the ACJ usually has very good outcomes with no need for long 
term followup. e patient should be seen in clinic to ensure the symptoms 
resolve. In cases where they do not, one possible reason is incomplete 
excision of he joint and revision surgery should be considered.

In cases where symptoms fail to resolve despite adequate excision other 
coexisting pathologies should be considered, such as glenohumeral arthritis 
or rotator cuff disease.



Frozen Shoulder Syndrome

Frozen shoulder syndrome (FSS), or adhesive capsulitis, is a condition 
characterized by pain and restricted range of motion in the shoulder. It can 
occur spontaneously or, less commonly, as a result of a very minor injury. 
X-rays are typically normal.

ETIOLOGY

e etiology is not fully understood but certain associations have been 
noted. One of the key factors found in the development of FSS is a period 
of immobility in the shoulder. is may be secondary to trauma, a recent 
operation or other underlying pathology. FSS has been found to have an 
association with certain systemic conditions including:

-diabetes (stronger association with insulin dependence)
-painful C-spine conditions
-hyperthyroidism
-ischaemic heart disease

Diabetes in particular seems to be a common risk factor with the overall 
incidence in diabetics being comparatively high at 15%, rising to 30% for 
insulin dependent diabetics. 

EPIDEMIOLOGY

FSS is a disease of late-middle age with a peak incidence between 40 - 70 
years. It is a common condition with a lifetime incidence of 3%. ere is a 



preponderance of female patients. All nationalities appear to be affected 
equally.

HISTORY AND EXAMINATION

e condition usually follows a self limiting course with variable recovery 
times. e natural history of the disease can be separated into three phases. 
e first is the painful phase in which pain predominates and there is 
minimal restriction in movement. is progresses to the freezing phase 
where the pain may or may not settle, but significant restriction in active 
and passive movement develops. Finally, patients reach the thawing phase, 
where the pain settles and movement gradually returns.

Patients present at different stages of the disease process. Recovery times 
can be very variable. While some patients may recover within a year others 
may take significantly longer.

Patients who present in the painful phase may be difficult to diagnose and 
other causes for their symptoms should be sought in the history. When they 
have reached the freezing phase the diagnosis is much more clear. e key 
examination finding is restriction in both active and passive movement. e 
intracapsular adhesions formed prevent any significant glenohumeral 
movement with loss of external rotation and abduction being particularly 
pronounced. 



e first movement to be lost is 
external rotation followed by internal 
rotation and abduction. e 
movements return in reverse order as 
the thawing phase progresses.

An important concept to appreciate is that not all abduction and internal 
rotation will be lost, because shoulder movement is not just glenohumeral. 
A component of each comes from scapulothoracic motion which remains 
unaffected. 

NON SURGICAL MANAGEMENT

All patients who clinically have FSS should undergo a period of 
conservative management before referral is considered. Patients who are in 
pain should be started on regular simple analgesia such as paracetamol or 
NSAIDs (provided they are not contraindicated). 

A referral to physiotherapy to try and improve range of movement should 
also be considered and in patients who are in the thawing phase this may be 
of particular benefit. It is important to encourage patients to use analgesia 
during therapy as this will improve their ability to carry out the regime.



Injection of the glenohumeral joint with local anaesthetic and steroid may 
be both therapeutic and diagnostic. If the patient reports an almost 
immediate improvement in symptoms after the first injection the pain must 
be originating from the glenohumeral joint. Unlike with many other 
shoulder pathologies however, they should not report any significant 
improvement in range of movement if they truly have FSS. In patients who 
are helped by a first injection a second may be performed 3 - 6 months 
after the first.

If there is any doubt surrounding the diagnosis based on history or 
examination then an AP and lateral x-ray of the affected shoulder should be  
requested to check for any bony shoulder pathologies that may be present.

SURGICAL MANAGEMENT

Patients who have failed conservative management and in whom symptoms 
have persisted for over a year may be considered for surgical intervention.

ere are two surgical procedures which are commonly used for refractory 
frozen shoulder and they are often performed together. e first is a 
‘manipulation under anaesthetic’ where the patient is given either general or 
regional anaesthesia and the shoulder is then forcefully manipulated to 
break down the adhesions. e idea is that, with the adhesions gone, early 
physiotherapy to maintain range of movement significantly improves the 
speed of recovery. During the procedure there is the risk of fracture to the 
humerus, such is the strength of the adhesions.

e second option, which is usually combined with the first, is arthroscopy 
and adhesionolysis with or without capsular release. e principle is the 
same as manipulation but with the advantage that a diagnostic arthroscopy 



can also be performed to ensure that any other pathology is not missed and 
the risk of fracture significantly reduced.

FOLLOW-UP AND OUTCOMES

While the condition is considered self limiting it is certainly disabling and 
patients should be aware that it may take months to years to resolve. 
Patients who present to orthopaedic outpatients departments often 
represent the tip of the iceberg, with many being treated in the community.

Evidence suggests that, with conservative management, residual functional 
restriction can persist. Conversely, patients having arthroscopic procedures 
usually recover quicker in the medium to long term, especially when it is 
combined with early aggressive physiotherapy.



Rotator Cuff  Pathology
e rotator cuff has four constituent muscles which clinically act in three 
groups. e supraspinatus is a shoulder abductor. Infraspinatus and teres 
minor are external rotators and subscapularis is a humeral head depressor 
and internal rotator. 

e rotator cuff can be injured in a number of ways, most commonly by 
trauma and degenerative disease. 

ETIOLOGY

Rotator cuff tears may develop in a number of age groups for various 
reasons but typically are seen in older patients due to chronic degeneration. 
e commonly described ‘impingement syndrome’ occurs where there is a 
narrowing of the supraspinatus outlet under the coracoacromial arch which 
causes repetitive microtrauma to the tendon substance.

Tendon degeneration is classified in three stages:
-Stage I - Tendon oedema
-Stage 2 - Fibrosis and tendinitis
-Stage 3 - Partial and full thickness tears
Patients usually progress through the above stages with advancing age and 
stage three is not commonly reached until the age of at least 50 years.

Younger patients may also present with cuff tears but these patients’ injuries 
are usually a result of trauma or excessive overuse as is seen in athletes.  



EPIDEMIOLOGY

Rotator cuff tears are common, with some cadaveric studies putting the 
incidence as high as 30%. However, many individuals with a full thickness 
cuff tear are asymptomatic and so do not present for treatment. 

ere is no known racial predilection and the incidence is roughly equal 
between the sexes, though some studies show men present more commonly 
for treatment than women.

Degenerate rotator cuff disease usually presents after 40 years of age with an 
average age of presentation being 55 years.

HISTORY AND EXAMINATION

Patients with rotator cuff pathology usually present with pain, weakness 
and marked restriction in function. e restriction they present with is 
related to the involvement of one or more of the rotator cuff tendons. Most 
commonly they complain of difficulty reaching overhead or in a forward 
flexed position.

e patient may be able to describe an acute injury after which their 
symptoms developed. Many patients however, have an insidious onset with 
a gradual process of degeneration and no definite trigger. 

e pain of a cuff tear is most commonly felt anteriorly or superiorly with 
no significant radiation down the arm.

When examining the patient there may be no obvious signs of disease. 
However, patients who have had pain for some time may exhibit disuse 
atrophy of the rotator cuff muscles with a visible loss of muscle bulk. 
Palpation may reveal tenderness of the soft tissues around the acromion.



e restriction in movement is likely to be variable, and is therefore not a 
reliable test on its own. However there are special tests which are 
mentioned in the examination section to isolate and test the muscles of the 
rotator cuff. 

Supraspinatus is tested by Jobe’s 
empty can test. Ask the patient to 
abduct the arms to 20o in the plane of 
the scapula with the thumbs pointing 
down.

Infraspinatus and teres minor can be 
tested by active external rotation with 
the elbow flexed to 90o and tucked 
into the side.



Subscapularis is either tested by 
Gerber’s lift off test or the Napoleon 
belly press test. e gold standard test 
is Gerber’s, where the patient pushes 
the examiner away with their hand 
behind their back at the level of the 
lumbar spine. In this position the 
action of pectoralis major is removed.

Some elderly patients are not able to 
get their hands behind their back 
because of concurrent arthritis. For 
these patients the Napoleon belly 
press test may be used. Ask the patient 
to place their hands on top of each 
other over their belly button. Resist 
their elbows as they push forwards.

When the tests are performed and power is reasonable but pain significant, 
the likely diagnosis is a rotator cuff tendinitis. When pain and weakness 
occur together a tear becomes more likely. e boundary is frequently 
blurred however, as many patients will appear weak secondary to pain and 
not because of a mechanical deficit.



Hawkin’s test examines for 
subacromial impingement. Flex both 
the shoulder and elbow to 90o. Passive 
internal rotation will cause pain if the 
test is positive.

Patients with rotator cuff pathology may benefit from a subacromial 
injection. e purpose of this is twofold. Firstly patients may benefit from 
the analgesic effect of both the local anaesthetic and the steroid. More 
importantly, a response to the injection is diagnostic as those patients who 
respond well to the local anaesthetic are much more likely to have cuff 
pathology. is is key in the Neer impingement test, where the pain 
triggered by Hawkin’s test is reduced following the administration of local 
anaesthetic into the subacromial bursa.

NON SURGICAL MANAGEMENT

A period of conservative management is appropriate for most patients who 
clinically have rotator cuff pathology. e pain should be treated initially 
with simple analgesia. If the presentation is after an acute event, a period of 
rest may be appropriate. Complete immobilization should be avoided to 
reduce the risk of developing a frozen shoulder.



As mentioned previously, steroid injections can be used to reduce pain and 
may be given at a frequency of three to six months apart. It may be 
beneficial to combine injections with physiotherapy.

e success rate of conservative management is variable, reported as being 
between 33% to 90%. It is much more likely to be successful in patients 
who only have tendon fibrosis or tendinitis rather than those with a full 
thickness tear.

In cases where symptoms persist, imaging may prove useful. Plain x-ray will 
help to identify any arthritic degeneration complicating the clinical picture. 

Radiographs may also demonstrate 
changes consistent with a full 
thickness supraspinatus tear, as 
shown in the x-ray. ere is a 
superior migration of the humeral 
head with impingement on the 
acromion (a) and a superior 
subluxation on the glenoid (b). 

Ultrasound scanning is the mainstay of diagnostic imaging with a 
sensitivity and specificity of over 90%. Almost all patients who are 
considered for surgical management will require this.



An important differential diagnosis in 
rotator cuff pathology is calcific 
tendinitis. In this condition calcium 
deposits develop in the rotator cuff 
tendons. e condition can be 
exquisitely painful on movement but 
also at rest. e X-ray shows calcium 
deposits in the supraspinatus tendon 
(a).

SURGICAL MANAGEMENT

Surgical management is indicated in patients with significant pain or 
functional restriction who have a full thickness rotator cuff tear confirmed 
on imaging. It is not indicated in patients without a tear although 
occasionally a diagnostic arthroscopy is performed in cases with convincing 
signs in whom imaging has been equivocal. 

Rotator cuff tears are primarily treated with an arthroscopic repair. 
Diagnostic arthroscopy confirms the diagnosis before the cuff is sutured 
back into its usual position.



e image is an intraoperative photo 
from an arthroscopy in a patient 
found to have a supraspinatus 
tendon tear. e tendon can be seen 
(a) with a full thickness tear 
exposing the humeral head below 
(b). 

Surgery is usually carried out in patients under the age of 70 although there 
is no absolute age restriction for the procedure. It would be considered in 
any patient who is likely to gain benefit and in whom medical co-morbidity 
does not pose a significant operative risk.

FOLLOW-UP AND OUTCOMES

After rotator cuff repair the patient should be placed in a sling +/- an 
abduction wedge for the first 4-6 weeks. is should be worn at all times 
except to allow the patient to perform basic activities of daily living. Active 
movements should be avoided. Between weeks 4-6 the sling and/or wedge 
should be weaned off with active ROM introduced within pain limits. After 
6 weeks isometric and then resisted exercises should be introduced. 

e outcomes of treating rotator cuff pathology are variable. e intended 
end point depends very much on the patient group. e elderly who may 
have lower functional demands could be happy with pain relief alone which 
may be delivered by injections. Younger patients are more likely to want 



good function as well as pain relief and this makes surgery the better 
option.

Arthroscopic or open repair is often successful initially but may 
subsequently fail. Patients should be followed up in clinic through their 
recovery to ensure early complications do not affect them. In the longer 
term the patients GP can monitor their continued progress and re-refer if a 
problem is suspected.



Shoulder Instability
Shoulder instability is more correctly referred to as glenohumeral 
instability and almost always occurs as a consequence of glenohumeral 
dislocation. e shoulder joint has the largest range of movement in 
the body. is is important from a functional standpoint but as a 
consequence there is minimal bony restraint stabilising the 
glenohumeral joint. Stability is therefore maintained by soft tissue 
structures such as the glenoid labrum which are easily damaged in 
dislocation. e subsequent laxity makes the joint unstable and prone 
to subluxation or re-dislocation.

ETIOLOGY

Glenohumeral instability occurs for two reasons: traumatic dislocation 
and atraumatic multidirectional instability. e latter condition is 
uncommon and secondary to either proximal humeral deformity, 
Marfan’s syndrome, Ehlers-Danlos syndrome or other rare conditions. 
It is also seen in patients with psychiatric problems where the joint is 
either voluntarily or traumatically repeatedly dislocated.



Traumatic instability 
predominantly occurs as a result 
of anterior dislocation of the 
glenohumeral joint which is the 
direction of dislocation in 95% 
of cases.

Dislocation can cause multiple soft tissue lesions which lead to 
instability. ese include Bankart lesions, Hill-Sachs lesions and 
damage to the anterior glenoid rim. ere is no clear consensus on 
which lesion actually causes instability and it is likely to be any or all of 
the lesions which is to blame. 

e Bankart lesion is a tear in the glenoid labrum with or without an 
associated fracture of the glenoid itself. e Hill-Sachs lesion occurs on 
the ball of the humeral head as a consequence of local pressure effects 
when it it dislocated. It forms a wedge shaped divot in the bone of the 
humeral head. 

EPIDEMIOLOGY

Shoulder dislocation tends to be an injury of the young with the 
majority occurring in patients under the age of 30. Most dislocations 



are anterior though the glenohumeral joint may also dislocate 
posteriorly and inferiorly. 

Interestingly 25% of patients who have a traumatic dislocation of the 
shoulder have a family history of dislocation implying that an inherited 
configuration of the joint makes dislocation more likely. 

Once a patient has suffered a dislocation the recurrence rate is very 
high. Studies put the re-dislocation rate somewhere between 70 - 
100% in young patients.

HISTORY AND EXAMINATION

Patients usually present to outpatient clinics with a history of 
instability following dislocation. Patients typically complain of 
apprehension when they are reaching overhead or in external rotation. 
is sensation may be described as a clunk, a sudden sharp pain or 
even the perception of dislocation.

In more severe cases, patients may complain of subluxation in the joint 
or even recurrent dislocations which they can relocate themselves.

ere are two examination findings present in patients with anterior 
instability. 



e first is the drawer test, assessing 
the translation of the humeral head 
on the glenoid. Stabilise the 
shoulder with one hand by grasping 
the acromion and distal clavicle 
while with your other hand push 
and pull the humeral head forward 
and backward. 

e key is to examine  for asymmetry between the sides as up to 50% 
translation from neutral may be physiological.

e second is the apprehension test. 
In patients with anterior instability 
passively bring the shoulder into 
abduction and external rotation. 
en slowly move it backwards into 
extension. If this causes pain or 
reproduces the patient’s usual 
feeling of ‘apprehension’ then the 
test is positive.



Jobe’s relocation test can be 
performed in patients with a 
positive apprehension test. e 
examiner applies a posterior force to 
the head of the humerus. A decrease 
in pain is a positive finding 
suggesting anterior instability.

NON SURGICAL MANAGEMENT

Non surgical management depends on the severity of the instability. 
For patients with apprehension after one dislocation and no 
subsequent dislocations a course of physiotherapy would be 
appropriate in order to strengthen and balance the musculature thus 
stabilising the joint. 

In the acute period following a dislocation initial management is in a 
collar and cuff for three weeks. Older patients can be mobilised earlier 
depending on when the pain subsides, due to the lower recurrence rate 
and increased risk of shoulder and elbow stiffness after prolonged 
immobilisation. 

Active range of movements for the elbow, wrist and hand can begin in 
the first three weeks to prevent stiffness. In weeks three to six active 
movements of the shoulder can begin. ese concentrate on 
strengthening the rotator cuff and scapular muscles. 



Patients over the age of 40 years who have persisting pain and weakness  
over two weeks from reduction should be investigated for a concurrent 
rotator cuff tear. 

SURGICAL MANAGEMENT

ere are a number of surgical options for patients who either fail 
conservative management or experience significant symptoms. e 
surgical options depend on the underlying pathology.

In some cases of laxity there may not be a repairable labral defect and 
so alternatives procedures may be needed. One example is thermal 
capsular shrinkage. is uses heat to tighten the joint capsule and is 
followed by a period of rest to allow it to fibrose and strengthen.

Surgery can usually be performed arthroscopically. Patients who have a 
mobile labral tear on arthroscopy may have this repaired, restoring the 
natural soft tissue support to the glenoid. is is called the Bankart 
repair.  Patients with a more extensive defect which includes a bony 
component may need an operation such as the Latarjet procedure. is 
involves transfer of the coracoid and its muscle attachments to the 
anterior glenoid.

FOLLOW-UP AND OUTCOMES

e outcomes from the correctly selected surgical procedure are 
generally good.



Following Bankart repair the patient should be immobilised in a 
polysling full time for three weeks, though it can be removed to 
perform activities of daily living. In this time period the patient may 
perform pendular exercises and assisted shoulder abduction and flexion 
to 90° and external rotation to 30°. External rotation should be limited 
to 30° for the first six weeks. After this point full range of movement 
can commence actively and passively. 

Following the Latarjet procedure physiotherapy is more aggressive. e 
patient should wear a collar and cuff for the first two post operative 
days. After this mobilisation in all range of movements can be 
commenced within the boundaries of pain. 



Elbow Arthritis
e elbow has a number of constituent joints in the same way as the 
shoulder. Disease processes may affect one or a number of these joints and 
the treatment may differ depending on the patient and the extent of their 
disease. Arthritis of the elbow may develop secondary to osteoarthritis or 
any inflammatory arthropathy. is chapter will concentrate on 
osteoarthritis. For discussion of rheumatoid arthritis please see the chapter 
on glenohumeral arthritis.

ETIOLOGY

Osteoarthritis of the elbow is categorised as either primary or secondary. 
Primary osteoarthritis develops as a process of gradual degeneration with 
fibrillation of articular cartilage progressing to sclerosis of bone and 
osteophyte development.

Secondary osteoarthritis results from past trauma to the joint. Intra-
articular fractures greatly accelerate this destructive process although the 
pathogenesis of the condition is much the same as in primary OA. 

EPIDEMIOLOGY

Primary OA is classically seen in older patients Presentation at an earlier age 
is most commonly caused by a heavy manual occupation. Secondary OA 
may present much earlier and depends on the age and severity of the injury 
sustained. 



HISTORY AND PRESENTATION

e history of primary OA is usually a gradual one, with increasing pain 
and stiffness in the elbow. Restricted range of movement is usually the 
greatest complaint caused by osteophytes and loose bodies. A history of 
previous injury should be sought if secondary arthritis is suspected. 

Examination should concentrate on assessing and documenting the range 
of movement. More advanced disease will almost always show restriction. 
For adequate function to be maintained the patient needs around 100o of 
flexion and a 50o arc of pronation and supination to be maintained. Once 
the restriction advances beyond this, the ability to reach the face and 
perineum are lost and the condition becomes very debilitating. 

e x-ray shows an elbow joint with 
advanced changes consistent with 
osteoarthritis. ere is loss of joint 
space globally with florid 
osteophytosis.



NON SURGICAL MANAGEMENT

Patients who you suspect have arthritic degeneration should always be x-
rayed. is is useful both in confirming the disease and indicating how 
advanced it is. 

Initial management should be with simple analgesia and injections may be 
used when oral analgesia becomes inadequate. Unfortunately these will only 
improve pain and mechanical restriction will remain impaired. 

SURGICAL MANAGEMENT

ere are surgical options which can be employed in younger patients to 
avoid the need for joint replacement as a stop-gap procedure. One such 
operation is the Outerbridge Kashiwagi (O.K.) procedure. It can be 
performed open or arthroscopically and involves debriding osteophytes and 
removing loose bodies. is can improve the restriction in movement 
although it rarely gives a full range of movement and the osteophytes 
usually recur.



Total elbow replacement is the 
final option for patients with 
moderate to severe elbow OA. 

One of the most important things to consider when counselling patients 
about elbow replacements is that once they have a prosthesis implanted, 
they are significantly restricted in the weight they can carry. is is an 
important factor when considering post operative employment and lifestyle 
options.

FOLLOW-UP AND OUTCOMES

Following the O.K. procedure the range of movement achieved 
intraoperatively is the functional target. Intensive physiotherapy should 
begin immediately. Night splints can be useful which hold the elbow in the 
best position of extension achieved and are serially modified as the range  of 
movement improves. During the early period it is imperative that analgesia 
is adequate, especially before therapy sessions. 



Following total elbow replacement the pace of rehabilitation is significantly 
more cautious. Initially the elbow should be held at about 30 degrees of 
extension and elevated to reduce swelling in a Bradford sling. A night splint 
can be useful to maintain this degree of extension. e shoulder, wrist and 
hand should be kept moving with range of movement exercises. In the first 
couple of days assisted active elbow flexion/extension and pronation/
supination may begin. e extension should not be pushed past 30 degrees 
for the first two weeks, after which it can gradually be increased. 

e outcomes following the O.K. procedure depend heavily on the ROM 
achieved intraoperatively. e operation is considered an interim procedure 
only. Designed to delay the need for arthroplasty, it can be repeated as 
needed and is especially useful in the younger patient who has a physically 
demanding job. 

Following total elbow replacement results are generally good, provided the 
patient complies with early physiotherapy and stays within the limitations 
of the implant. Patients must remember that the prosthesis can only 
withstand a maximum load of 2kg throughout its life. e 5 year survival 
of typical unlinked prostheses is around 90% with aseptic loosening of the 
ulnar component being the most common reason for failure. 



Golfer’s Elbow
Golfer’s elbow or ‘medial epicondylitis’ is a condition affecting the tendon 
of the common flexor-pronator origin, just distal to the bony prominence 
of the medial epicondyle. Despite its name the condition is not restricted to 
athletes but is seen in many other groups.

ETIOLOGY

e condition has traditionally been thought of as inflammatory in nature 
and there is some evidence to back up an acute inflammatory phase. Recent 
studies however, have indicated that microtears in the tendon substance 
with angiofibroblastic hyperplasia and collagen degeneration are the most 
likely cause.

EPIDEMIOLOGY

e male to female ratio is roughly the same, estimated at 1.2 : 1 with the 
peak incidence occurring between fifty to sixty years of age. Golfer’s elbow 
has a higher incidence in manual workers and people who play sports.

HISTORY AND EXAMINATION

Patients usually present with a history of pain around the medial 
epicondyle that develops over a period of weeks to months. e pain is 
often exacerbated by use and settles with rest. e patient may complain of 
pain radiating either up to the arm or down to the forearm.



ere are two key examination 
findings. e first is tenderness 
around the medial epicondyle; usually 
just distal or anterior to the bone. e 
second is pain triggered by resisted 
wrist flexion or forearm pronation.

e patient should have a normal range of movement at the elbow in 
flexion and extension. If they complain of significant radiation of the pain 
then a neurological diagnosis should be considered such as cubital tunnel 
syndrome.

NON SURGICAL MANAGEMENT

Initial management of the condition should be conservative, with the use of 
simple analgesia and advice to the rest the limb. If symptoms fail to settle 
then a referral for physiotherapy may be beneficial. An epicondylar clasp 
may be supplied by the splints department.

If symptoms persist then an injection of local anaesthetic and steroid may 
be given. e technique is described in part I of this book. A second 
injection may be given, although an x-ray is recommended first to rule out 
any bony abnormality.



SURGICAL MANAGEMENT

When all of the conservative measures detailed above have failed then 
surgical intervention is appropriate. Golfers elbow release involves a 4 - 6 
cm incision over the medial epicondyle with removal of the abnormal 
looking tissue. It has a success rate of around 80%. 

FOLLOW-UP AND OUTCOMES

e key to managing golfer’s elbow is the early recognition and treatment 
of the condition. It is important to council patient that conservative 
management alone usually results in spontaneous resolution within 6 
months to 2 years. Local injections can be very helpful in resistant cases.

ose that progress on to surgery usually have a success rate of around 
80%. is must be balanced against the risks including infection, ulnar 
nerve injury and long term restricted ROM. 



Tennis Elbow
Tennis elbow or ‘lateral epicondylitis’ is a condition affecting the tendon of 
the common extensor origin, just distal to the lateral epicondyle. 

ETIOLOGY

As with golfers elbow the condition is thought to be a tendinopathy of the 
common tendon origin at the epicondyle (in this case the common 
extensor origin). At operation the collagen degeneration can be seen in the 
tendon and this is surgically excised.

EPIDEMIOLOGY

e male to female ratio is approximately equal and the peak incidence is 
seen between 40 - 55 years of age. ere is a documented association with 
obesity, smoking and carpal tunnel syndrome. 

HISTORY AND EXAMINATION

e pain is typically felt around the lateral epicondyle and develops over a 
period of weeks to months. Patients may complain of an acute onset or be 
more vague about when it started. e pain is typically exacerbated by 
movement and relieved at rest. Night pain is not a common feature. As 
with golfer’s elbow, the pain may radiate up and down the arm.



On examination, there is usually 
point tenderness just distal to the 
bony lateral epicondyle. e patient’s 
pain should be reproduced by resisted 
extension of the wrist as this 
aggravates the common extensor 
origin. e range of movement is 
usually normal.

NON SURGICAL MANAGEMENT

e conservative management of tennis elbow mirrors that of golfer’s 
elbow. Initially try simple analgesia and rest, building up to physiotherapy 
if this fails. An injection of local anaesthetic and steroid should be tried if 
symptoms persist. e technique is described in part I of this book. If this 
fails to control symptoms then an x-ray should be requested to look for 
other pathology.

SURGICAL MANAGEMENT

Only around 5 - 10% of patients fail conservative management and require 
referral on for surgery. Surgical intervention involves excision of the 
abnormal tissue from the extensor tendon. It is typically performed as a day 
case procedure and the success rate is reported at around 80%. 



ose that fail operative management usually do so because the original 
diagnosis was incorrect. Occasionally operation may cause elbow instability 
by damaging the lateral collateral ligament giving ongoing problems. 

FOLLOW-UP AND OUTCOMES

e outcomes for tennis elbow are similar to those for golfer’s elbow. 
Conservative management is often successful and should be considered first 
line. ose that go on to have surgery have around an 80% resolution rate 
but again there are complications which must be considered. 



Lower Limb 
Conditions



Primary Hip Osteoarthritis
Osteoarthritis (OA) occurs as a result of mechanical or biological process 
which cause an imbalance in the process of regeneration of articular 
cartilage as it is worn. Primary (or idiopathic) disease cannot be attributed 
to any particular causative event. It usually develops in older patients and is 
often polyarticular. Where a history of trauma or disease is present the OA 
should be considered as secondary to this insult and can therefore develop 
with differing patterns.

ETIOLOGY

Primary OA occurs in a normal hip joint, where over time the articular 
cartilage composition changes. One of the key changes is that the water 
content increases, leading to increased permeability and decreased strength. 
ere is a fall in the proteoglycan content despite an increase in its synthesis 
which reduces the overall compressive strength.

e net effect is to reduce the elastic modulus of the articular cartilage. 
Degeneration occurs with shear stress and the resultant plastic deformation 
leads to fibrillation of the articular surface. is progresses to erosions and 
ultimately complete loss, exposing the bone beneath.

EPIDEMIOLOGY

Patients with primary hip OA very rarely present under the age of 35 years 
and are usually over 50 years of age. In patients between the ages of 65-74 
years, around a quarter will show signs of osteoarthritis in the hip. 



ere are a number of risk factors for the disease including manual work 
and obesity although some would argue that these make the disease a form 
of secondary arthritis. True primary OA is idiopathic though there is a 
small subgroup in which a genetic defect has created a familial trait.

HISTORY AND EXAMINATION

Patients will typically present with a long history of gradual onset pain. e 
pain is typically only present on activity early in the disease process and is 
relieved by rest. As it progresses, however, it becomes more constant. 
Stiffness is common in the mornings and lasts less than half an hour on 
average.

e hip joint itself is located in the groin and groin pain is classical of the 
disease. is makes it an important differential as it is not uncommon for 
patients to be investigated for a range of other condition such as abdominal 
hernias, before the diagnosis of hip OA is made.

It is also important to remember that the pain may radiate elsewhere in the 
limb in a relatively non-specific way. Knee pain can commonly come from 
the hip joint and perhaps more importantly may be the only pain the 
patient feels. erefore when assessing a patient with knee pain, 
examination of the hip is mandatory and if necessary should be investigated 
along with the knee to exclude it as a cause for the symptoms. 

On testing the patients movements, the first to be limited are usually 
internal rotation and abduction. As the disease progresses there will likely 
be a more global restriction.



X-ray is the first line of investigation 
in any patient suspected to have hip 
OA. 

is radiograph shows the four 
classical changes:
1. Joint space narrowing
2. Osteophytes
3. Subchondral sclerosis
4. Bone cysts

In osteoarthritis the superior aspect of the joint is usually affected first; seen 
as joint space narrowing. Over time the whole joint will become narrowed 

NON SURGICAL MANAGEMENT

e initial management of almost all patients diagnosed with primary hip 
OA is non-surgical. One of the mainstays of this management is analgesia 
which may delay the need for progression to surgical intervention for years. 
e WHO pain ladder is outlined in the table below.



Many patients pain is adequately controlled for some time on the first two 
rungs.

Another non-operative management option is the use of injections of 
steroid and local anaesthetic. While in some cases these are used for 
diagnostic purposes, they can be repeated in patients with a good response 
again delaying surgical intervention for months or years. is is especially 
useful in younger patients where the expected life span is longer than the 
expected time to implant failure.

SURGICAL MANAGEMENT

e surgical management of primary hip osteoarthritis is almost exclusively 
based around arthroplasty. ere are many different implant options and 
designs and these are discussed further in full in a later chapter.



Secondary Hip Osteoarthritis
Secondary hip OA is a diagnosis which implies there is a causative factor 
leading to or accelerating the arthritic degeneration. In reality most hip OA 
can be attributed to an underlying problem and so secondary arthritis is 
more common than primary.

ere are myriad conditions and processes which can lead to the 
development of secondary hip OA but there are two causes which deserve 
special mention. ese are trauma and cam impingement.

TRAUMA

Traumatic secondary arthritis of the hip occurs when either the femoral 
head or the acetabulum is violated secondary to trauma. e traumatic 
insult irreversibly damages the articular cartilage or leaves the joint 
mechanics disrupted. is quickly leads to secondary arthritis. 

is x-ray shows a patient who had 
fixation of an acetabular fractures 
which was operatively treated. Over a 
short period of time the joint has 
developed advanced secondary OA.



CAM IMPINGEMENT

is is a diagnosis which is being more commonly identified as a cause for 
hip pain, especially in younger patients. One of the major problems is that 
it remains under-reported which is of particular significance to general 
practitioners who rarely see the x-rays themselves, just the report.

e condition occurs because of abnormal morphology of the femoral 
head. In a normal hip the femoral head is roughly spherical at its 
articulating surface, which allows for a full range of movement within the 
confines of the acetabulum. Cam impingement typically occurs when there 
is excess bone present in the anterosuperior aspect of the femoral head-neck 
junction. 
e x-ray shown here is typical of 
patients with cam impingement. e 
area of abnormal bone is demarcated 
by the dotted white line. e sign to 
look for is flattening of the superior 
head neck junction, rather than the 
more normal concavity.

Initial management involves recognition of the condition radiologically. 
When this is coupled with classical signs of hip pain, such as pain in the 
groin, the diagnosis can be further confirmed with a diagnostic hip 
injection. A good response indicates that the pathology is intra-articular.



Management of the condition depends on how advanced the secondary 
arthritic process is. Especially in younger patients, the condition presents 
early with pain and restricted range of movement as a consequence of the 
impingement. ere is often an associated tear in the superior acetabular 
labrum. When the joint space is preserved the condition can be treated, 
sometimes curatively, with an open hip disarticulation and debridement of 
the excess bone. is should improve the range of movement significantly 
and hopefully prevent progression of the secondary arthritis.

Where the joint space is in doubt a CT scan is useful to assess the whole 
acetabulum. If it is found to be deficient, debridement is unlikely to prove 
successful as the patient will suffer from ongoing pain due to the arthritis. 
In these circumstances therapeutic joint injection can be used if they 
remain effective but ultimately total hip replacement is the ultimate 
outcome.



Hip Arthroplasty and its 

Complications
ere are many different types and brands of prosthesis on the market 
today, too many to consider individually. It is important to understand the 
basics as this will lead your decision making when selecting an implant for a 
certain patient.

One of the issues with any new design is that its longevity will not be 
known until years after it is being used. In order to best assess how well an 
implant is performing you can refer to the national joint registry. It was set 
up in 2002 to record all the national data of the outcomes of hip, knee and 
ankle arthroplasty.

TYPES OF PROSTHESIS

ere are three broad groups of hip prosthesis which are in use today.

e first is a cemented total hip replacement. In this prosthesis the femoral 
and acetabular components are cemented into position using bone cement 
such as Palacos.



is x-ray shows a cemented total hip 
replacement with a metal ball and a 
polyethylene acetabular component.

e second is an uncemented prosthesis. In this type of prosthesis the metal 
components are coated with hydroyapatite allowing the patients bone to 
grow onto their surface, a process known as osseointegration.

is x-ray shows atypical uncemented 
prosthesis. e bearing is also a metal 
ball on a polyethylene socket but the 
socket is a liner within a metal cup. 



e third type of prosthesis is a resurfacing arthroplasty. e idea behind 
this prosthesis was that if used in younger patient who could expect to have 
at least one revision surgery in their lifetime, that revision would be more 
akin to performing a primary total hip replacement. It seeks to preserve 
bone stock by requiring less resection in the initial operation. However, 
there have been some problems with early failure of these implants and 
opinion of their continued use is variable.

is x-ray shows a resurfacing hip 
arthroplasty. As can be seen, much of 
the femoral neck is preserved.

COMPLICATIONS OF TOTAL HIP ARTHROPLASTY

When consenting a patient for total hip arthroplasty a number of 
complications should be discussed. 

Infection - the infection rate is around 1% for the operation making it a rare 
but significant complication. Although some studies state that early 
prosthetic joint infection can be salvaged in up to 30% of cases, for those 
patients in whom this fails the consequences are significant. Usually 



infection requires the prosthesis to be removed and a lengthy course of 
antibiotics be administered to clear the infection. Only then can revision 
surgery be performed to insert a new prosthesis.

Neurovascular Injury - neurovascular injury is rare, occurring in less then 
0.3% of operations performed. e sciatic nerve is the most at risk neural 
structure and the external iliac artery and vein the most at risk vascular 
structures.

Dislocation - the dislocation risk following total hip replacement is usually 
around 1%. It can occur as a consequence of malpositioning of the 
implants or in infection. Infection causes dislocation due to the tight joint 
effusion acting against the soft tissue stabilisers around the hip.

is x-ray shows a dislocated total hip 
replacement.

Periprosthetic Fracture - this may occur at the time of operation or as a result 
of trauma following the insertion of a total hip replacement. It is more 
common intraoperatively when performing an uncemented total hip 



replacement, due to the tight fit required between the prosthesis and the 
bone.

In this x-ray, of a patient who fell after 
a hip arthroplasty (in fact a 
hemiarthroplasty) the prosthesis can 
be seen to have sunk significantly with 
a fracture of the medial cortex of the 
shaft of the femur.

Loosening - over time implants can become loose. is can occur as a result 
of low grade infection or aseptic loosening due to processes such as 
polyethylene wear. Polyethylene wear spreads microscopic particles around 
the joint resulting in a macrophage response which in turn causes 
loosening.

is x-ray shows an acetabular 
component which has become loose 
and moved out of position, resulting 
in a superior subluxation of the 
femoral component.



Polyethylene wear - over time polyethylene components wear, sometimes 
causing the aseptic loosening mentioned above.

is x-ray shows signifiant wear of the 
polyethylene in the acetabular 
component. e wear pattern is 
superior as one would expect given 
during weight bearing this is 
loadbearing surface. e head can be 
seen to have an eccentric position in 
the cup.



Trochanteric Bursitis
Trochanteric bursitis is a common condition which affects many people 
over their lifetime. It can potentially be quite debilitating, causing pain on 
walking and waking during sleep. It is also a common complication of total 
hip replacement and may adversely affect patient satisfaction of the 
procedure.

ETIOLOGY

While there have been more recent attempts to consider trochanteric 
bursitis as part of a spectrum of disorders classified as ‘greater trochanteric 
pain syndrome’, the condition itself is considered to be a consequence of 
inflammation of the bursa between the greater trochanter and the fascia lata 
(also known as the iliotibial band).

is inflammation can be caused acutely by trauma following a fall or 
during contact sports. It may also be present due to repetitive trauma as the 
fascia lata rubs over the greater trochanter. 

EPIDEMIOLOGY

e condition is very common, especially in active patients. It is 
significantly more common in women and is seen bilaterally in around half 
of cases. 



HISTORY AND EXAMINATION

Patients with the condition describe point tenderness over the lateral hip 
which may or may not radiate down the lateral aspect of the thigh to the 
knee. Patients typically describe pain on movement and at night, especially 
when they lie on the affected side. ere may be a history of trauma 
precipitating the pain or just a gradual onset.

e primary examination finding is 
point tenderness on palpating the 
greater trochanter. 

To further confirm the diagnosis 
slightly flex the hip and the knee and 
then actively adduct the hip. is 
should tighten the fascia lata over the 
bursa, exacerbating the pain.



NON SURGICAL MANAGEMENT

e vast majority of patients can be treated non-surgically. e two 
mainstays of treatment are physiotherapy and injection. For information on 
how to perform injection of the trochanteric bursa see the earlier chapter.

Physiotherapy concentrates on exercises which seek to stretch out the fascia 
lata thereby relieving excessive pressure on the bursa itself. A typical exercise 
would be cross body adduction with the hip and knee flexed, held for a 
short period of time.

e condition is common after total hip replacement surgery. e authors 
recommend in these patients that any injections be performed in a laminar 
flow theatre. is is to reduce the risk of infection as much as possible, 
given the potentially devastating consequences of causing a local infection 
over a prosthesis.

SURGICAL MANAGEMENT

In the very rare cases of refractory trochanteric bursitis, in whom 
conservative management has failed and debilitating symptoms have 
persisted for a number of years, there have been some surgical options used 
with success.

One typical procedure involves longitudinal release of the fascia lata with 
excision of the bursa. In small published series this produced resolution of 
symptoms and return to function in most patients.



FOLLOW-UP AND OUTCOMES

In general after a first presentation and injection patients should be referred 
on to physiotherapy. After this it would be appropriate to offer an open 
appointment. is avoids the patient re-attending if the management is 
effective. If the patient self refers back then injections can be repeated a 
number of times in order to resolve the symptoms. Over two thirds of 
patients can expect to have resolution of symptoms at one year with the 
above regimen.



Avascular Necrosis of  the Hip
Avascular necrosis (AVN) of the hip is a complex condition which occurs as 
a result of loss of blood supply to the femoral head. It unfortunately usually 
presents late on in the disease process as the pain increases. It can be  
mistaken clinically as osteoarthritis, until x-rays confirm the diagnosis.

ETIOLOGY

ere are many causes of AVN in the hip but the consequence of all of 
these causes is failure of the blood supply with death of the cortical bone 
and usually a subsequent degree of collapse.

Most cases of AVN are caused by excess steroid use and alcohol abuse. 

Traumatic disruption of the blood supply is one of the less common causes. 
Patients who sustain intracapsular fractures are at high risk of this as the 
fracture line traverses the blood supply which unusually runs in a distal to 
proximal direction towards the femoral head. Undisplaced fractures are 
commonly fixed with cannulated hip screws but one should be mindful of 
AVN as a complication in these patients. Hip dislocation, which is usually 
seen in the younger population after significant trauma, should receive 
regular x-ray follow up, as AVN can occur up to a year after the initial 
injury. 



EPIDEMIOLOGY

AVN is usually seen in younger adults with a peak presentation around the 
age of 40. It is not an uncommon disease and some estimates place it as a 
reason for total hip replacement in up to 10% of performed operations. 

ere is no racial predilection but the condition is significantly more 
common in men with a male to female ratio of around 8:1. 

e condition is often bilateral in patients with a systemic cause such as 
alcohol or steroid abuse. Up to  50% of these patients will have bilateral 
disease. Naturally, this does not hold true for the patients who have AVN 
secondary to a traumatic insult. 

HISTORY AND EXAMINATION

e presentation of the condition is variable. It often presents late, as in the 
early stages it is usually asymptomatic. As the collapse of the femoral head 
occurs the pain becomes more apparent and is similar to that of OA. 
Patients typically have pain in the groin or buttock area of the affected side. 
However, as with OA, the pain may be felt only in the knee, making hip 
AVN another important differential diagnosis of knee pain. e pain is 
usually exacerbated by mobilising and relieved by rest. 

Examination of the hip usually reveals restricted passive and active 
movements, especially internal rotation as seen in OA. 



e x-ray shows classical features of 
hip AVN. ere is collapse of the 
femoral head especially on the 
superior aspect; the point of 
maximum axial loading. e 
subchondral bone is sclerosed as it 
attempts to heal itself.

In cases where x-rays are equivocal for the condition or where other causes 
of pain such as OA are being considered, MRI can be useful in confirming 
the diagnosis. T1 images show low signal and T2 images may demonstrate 
the ‘double line sign’. is is two bands of low and high intensity which 
demonstrate the area of hypervascular granulation tissue which forms in 
response to the insult. 

NON SURGICAL MANAGEMENT

e decision on whether to manage the condition operatively or 
conservatively depends on the severity of the condition and the level of 
symptoms the patient describes. Cases early on in the disease process, or 
where the collapse following necrosis is minimal may be relatively 
asymptomatic. In these patients it is important to identify the underlying 
process and modify this wherever possible, for example with referral to a 
drugs and alcohol service if appropriate.



SURGICAL MANAGEMENT

e decision to proceed with surgical management is much the same as 
when deciding to proceed in cases of osteoarthritis. Patients with significant 
limiting symptoms, especially pain, should be considered for surgery.

e operative intervention of choice is usually total hip arthroplasty. is 
can be a difficult decision as many patients affected are young and so will 
likely require multiple operations over the course of their lifetimes. 

FOLLOW-UP AND OUTCOMES

Follow up for patients initially diagnosed with the disease should be 
relatively frequent. X-rays monitoring progression should be performed 
every 6 months to a year. If these show that the progression is minimal as 
the collapse stabilises then this can become more infrequent, depending on 
the level of symptoms.

For those patients who undergo total hip replacement, followup after the 
surgery need not be any more frequent than for those receiving the 
operation for hip osteoarthritis.



Knee Osteoarthritis
Knee osteoarthritis is a common condition which, like hip osteoarthritis, 
causes a great degree of morbidity to those affected. e condition can be 
primary or secondary, with common causes of secondary arthritis being 
trauma. Bony trauma causes the secondary process by directly affecting the 
articular surface. However, more commonly it is damage to ligamentous or 
meniscal structures which imbalance the knee, leading to accelerated wear.

ETIOLOGY

e underlying process for knee osteoarthritis is similar to that of hip 
arthritis with the ultimate consequence being degeneration and loss of the 
articular cartilage. 

In the knee there are three compartments which must be considered. ey 
may develop arthritis individually or all at the same time. ese are the 
medial and lateral tibiofemoral joints and the patellofemoral joint. 

Disease in the medial and lateral joints commonly leads to the varus and 
valgus knee developing as discussed below. 

EPIDEMIOLOGY

Knee osteoarthritis occurs more commonly in women and tends to present 
in the fifth or sixth decade of life. e condition appears to be especially 
prevalent in women of African American descent. 



Risk factors for the condition, especially secondary arthritis include; 
trauma, meniscal pathology, recurrent patella dislocation, ligamentous 
instability and obesity.

HISTORY AND EXAMINATION

Patients with the condition usually present with pain in the affected joint. 
ere is often morning stiffness which eases as the patient mobilises. A 
decreased range of motion with limited extension and flexion is common. 
Patients also complain of crepitus and instability in the joint, especially 
with tibiofemoral disease. 

Examination usually reveals a quiescent knee without warmth or erythema, 
but a moderate knee effusion is often present. On standing patients with 
tibiofemoral disease may demonstrate varus or valgus knees where the 
medial or lateral compartments are disproportionately affected. Looking 
from the side may show a fixed flexion deformity.

Feeling the knee as the patient flexes it often reveals crepitus throughout the 
range in tibiofemoral disease and in the final arc of extension in 
patellofemoral disease. 

X-rays will show some or all the classical features of OA including joint 
space narrowing, subchondral sclerosis, osteophytes and bone cysts. 



On the left is an AP x-ray of a varus right knee. e dotted line shows the 
midline which is the axis on which the knee should lie. Medial 
compartment disease has caused the tibia to drift towards the midline. On 
the right is a valgus right knee. Lateral compartment disease has caused the 
tibia to drift away from the midline.



NON SURGICAL MANAGEMENT

e initial management of knee OA is typically non-surgical. e mainstay 
is with oral analgesia, physiotherapy and joint injection. For details on how 
to perform a knee injection please see the earlier chapter. Patients who are 
obese should be encouraged to loose weight which will slow the 
development of the disease and may reduce pain. Patients with OA who 
wish to remain active should be encouraged to follow low impact exercise 
regimes such as cycling and swimming. 

Patients with medial or lateral tibiofemoral disease may benefit from offset 
bracing. ese are braces which are worn when mobilising, over the knee 
joint, with the aim to offset the weight passing through the joint to the less 
or unaffected side. 

Perhaps more so than in hip osteoarthritis it is important to try and delay 
arthroplasty until the patient is quite symptomatic and has failed all other 
interventions. e main reason for this is that outcomes from arthroplasty 
tend to be more guarded than with total hip replacement. Especially in 
younger patients who's satisfaction scores tend to be lower.

SURGICAL MANAGEMENT

ere are a number of commonly used surgical interventions for patients 
with knee OA. Many patients will gain temporary benefit from having knee 
arthroscopy, debridement and washout. While this is by no means curative, 
it may reduce symptoms enough to delay arthroplasty for months or years. 
It also has the added benefit of directly visualising the articular cartilage to 
confirm the diagnosis and to rule in or out the possibility of a partial 
arthroplasty option.



Young patients with medial or lateral tibiofemoral disease may benefit from 
a femoral osteotomy or a tibial osteotomy. e primary aim of the 
procedure is to offload the body weight to the less affected side in the same 
way as an external brace. In general this is not a common procedure.

Apart from arthroscopy and osteotomy, the only interventions left involve 
arthroplasty. ese fall into two main groups, partial and total knee 
replacement. Partial replacements can be used for patients with disease 
affecting only one of the three compartments. It is preferable to confirm 
this at time of surgery with a pre-operative arthroscopy in case more 
advanced disease is present necessitating total joint replacement.

is x-ray shows a unicompartmental 
knee replacement on the medial side 
of the knee. As can be seen on this 
weight bearing view the lateral 
compartment is well preserved with a 
good joint space present.



is x-ray shows a lateral x-ray of a 
patient who has undergone 
patellofemoral joint replacement.

is x-ray is of a total knee 
replacement. In some cases the patella 
is resurfaced and in others it is left. 
is depends on a degree to the 
thickness of the remaining patella, the 
degree of arthritis it demonstrates and 
surgeon preference.



FOLLOW-UP AND OUTCOMES

e follow up for patients in the initial stages of the disease process depends 
on the severity of the symptoms and the intervention performed.

Patients who are being managed with oral analgesia and physiotherapy are 
usually managed by the general practitioner. Referral to secondary care is 
usually made once these interventions are becoming inadequate.

e authors recommend that patients receiving intra-articular injection be 
given an open appointment. is allows the patient to return at their 
discretion, once symptoms have returned, at which point further injection 
or surgery can be considered. Response to injections varies significantly. 
Some patients will derive benefit for months after the injection whereas 
others may deteriorate quickly back to their baseline over days to weeks. 

Followup after arthroplasty is similar to any other joint replacement. e 
patient usually returns for a checkup at six weeks and one year. After this, 
provided no issues are identified, follow up can usually be at five and ten 
years and so on. Some surgeons do prefer more frequent follow up, 
especially with partial joint replacements, as OA may progress in the other 
compartments necessitating revision surgery.

Outcomes from total knee replacement are generally excellent and most 
prostheses last at least 15 - 20 years. Patients may sometimes feel that they 
still get aches and pains in the joint and may also have problems with 
activities requiring them to kneel. Partial knee replacements more often fail 
because other compartments in the knee succumb to OA causing pain and 
restriction. However, revision for these patients is almost always to a 



primary total knee prostheses and after this is performed they mostly do as 
well as patients in whom this was the first operation. 



Ligamentous Injury in the Knee
Ligamentous injuries in the knee are often sustained during contact sports 
and are one of the commonest reasons for halting a professional athletes 
career. ere are four ligaments in the knee which may be injured. ese 
are the the anterior and posterior cruciate ligaments (ACL and PCL) and 
the medial and lateral collateral ligaments (MCL and LCL). 

ETIOLOGY

In general, ligamentous injury to the knee is sustained in circumstances of 
significant strain. is is common in trauma, especially road traffic 
accidents where force is applied to the flexed knee, the so called dashboard 
injury. It is also common in athletes where either direct trauma or a sudden 
force is transmitted through the knee with a planted foot.

is x-ray shows the classic posterior 
dislocation of a dashboard injury 
sustained by the unrestrained 
passenger in a car involved in a head 
on collision.



Isolated injury to a ligament is commonly diagnosed but in practice it is 
not commonly thought to be likely. e four ligaments work in concert to 
stabilise the knee and when a force is enough to completely disrupt one  
ligament, injury to at at least one other ligament is likely. However, this 
further injury may not be significant enough to cause clinical signs and will 
often settle on its own without surgical intervention.

Four classical mechanisms of ligamentous injury have been described by 
Palmer:

1. Abduction, flexion and internal rotation (of the femur on the tibia).
is is the commonest mechanism of injury, usually sustained during 
contact sports. is causes injury to the MCL initially and if the force is 
significant the ACL may also be involved. 

2. Adduction, flexion and external rotation (of the femur on the tibia).
is is much less common than the first mechanism but can be more 
significant. Initially the LCL is disrupted. In cases of more extreme force 
structures such as the popliteus tendon, fascia lata, biceps femoris, common 
peroneal nerve and the cruciate ligaments may all be injured.

3. Hyperextenion 
In hyperextension injuries the ACL is the first structure to rupture. As the 
degree of extension increases the posterior capsule and PCL may also be 
injured.

4. Anteroposterior displacement  
Injuries with this mechanism cause rupture of either or both the ACL and 
PCL.



EPIDEMIOLOGY

Most patients who sustain ligament injury are young patients injured whilst 
playing sports. Patients of any age who are involved in significant trauma 
may also be affected. 

ere is no racial predilection to injury and overall men more commonly 
sustain injuries. However, in high risk sporting subgroups such as football, 
women will more frequently sustain injuries. 

HISTORY AND EXAMINATION

In the patient history the mechanism is key to deciding how likely a 
ligamentous injury is and which structures could have been injured. 
Enquire about the position the knee was held in and the direction of any 
force applied, whether linear or torsional. 

One key thing to note is whether the patient noticed an effusion 
developing immediately or gradually after injury. Swelling in the first hour 
indicates haemarthrosis indicative of complete ACL or PCL rupture, 
whereas swelling over the subsequent 24 hours is more common in 
traumatic synovitis without significant injury. 

Patients may describe an audible pop at time of injury, especially with 
cruciate ligament disruption. e ability to weight bear after injury and 
whether the knee felt stable on weight bearing is important.

In the acute phase initial examination may be difficult but should always be 
attempted. Pain and muscle spasm may mask the full extent of the patient’s 
injuries. In the outpatient setting however, the examination should be easier 



as the acute pain from the trauma should have settled giving a fuller 
picture. A good history and examination in experienced hands can be up to 
90% sensitive for ACL rupture.

Examination of the ligamentous structures involves applying a force against 
the main stabilisation mechanism of the structure being tested. When 
examining an intact ligament a firm ‘end point’ should be felt. Ligaments 
which have been injured will demonstrate a ‘soft end point’ where the 
ligament itself does not stop the force but the surrounding soft tissue 
structures do.

Clinical instability is divided into three grades which correlate to the 
severity of the injury.
- Grade I : Joint opening or translation under 5mm from normal.
- Grade II : Joint opening or translation 5 - 10mm from normal.
- Grade III : Joint opening or translation over 10mm from normal.

To test the ACL the Lachman test is 
the most sensitive and specific. With 
the patient supine the knee is placed 
into 15 degrees of flexion. e distal 
femur is stabilised with one hand 
while the other attempts to lift the 
proximal femur forwards. 



e anterior drawer test is 
significantly less sensitive and specific 
but can be used to add weight to a 
diagnosis and is more commonly 
positive in chronic degenerate tears. It 
is performed with the affected knee in 
flexion. e examiners thumbs should 
lie over the joint line so anterior 
translation can be felt.

Before it is performed the unaffected 
knee should be placed in the same 
degree of flexion and compared from 
the side, to ensure that a posterior sag 
consistent with PCL injury is not 
present. 

Testing of the PCL is best performed by initially checking for a posterior 
sag with both knees in 90 degrees of flexion and the feet planted flat on the 
examination couch. 



If this does not reveal a deficit then a posterior drawer test should be 
performed. With the knees in the same position apply posterior pressure to 
the proximal tibia looking for translation on the distal femur. 

e standard test for stability of the collateral ligaments is the abduction 
and adduction test where valgus and varus stress tests the MCL and LCL 
respectively. With the patient supine and the knee and hip in roughly 20 
degrees of flexion apply the stress to the MCL and then the LCL feeling for 
quality of the endpoint and the distance of travel.

NON SURGICAL MANAGEMENT

Non operative management is an option, especially in older patients with 
lower functional demands. It may be especially appropriate for patients who 
live a sedentary lifestyle. Some studies have found that with non operative 
management as many as 80% are happy with the outcome, despite almost 
all having clinically significant laxity and up to a third sustaining significant 
re-injury. 

e key factor in a non-operative treatment plan is a prolonged 
physiotherapy course and patient eduction about the activity level they can 
reasonably hope to return to. 

SURGICAL MANAGEMENT

Surgical intervention is the treatment of choice for many active or younger 
patients who have a desire to reach their pre-injury level of function. e 
most common procedure performed is an arthroscopic tendon graft repair. 
e donor site is usually either hamstring (semitendinosus and gracilis) or 



patella tendon. e two have various advantages with hamstring graft 
typically being stronger (around 2 times the tensile strength of the ACL 
compared to patella tendon which is 1.3 times stronger) but patella tendon 
graft integrating quicker as it is an osseotendinous graft. 

e x-ray shown opposite 
demonstrates a typical fixation after 
ACL repair. e hamstring tendon 
graft lies between the two bone screws 
which anchor it in position in a ‘bone 
tunnel’. 

Timing of reconstruction is a controversial issue with many surgeons 
preferring to perform the surgery in the first few weeks after injury. 
However, it can be performed as a late procedure when conservative 
management has failed. 

Occasionally the ACL becomes dysfunctional not because it has suffered a 
tear of the tendon substance but has in fact avulsed its bony attachment. In 
these cases repair is advocated as the tendon itself is still intact. is can be 
effected with transosseous screws or screw fixation depending on the size of 
the bone fragment. 



FOLLOW-UP AND OUTCOMES

After surgical reconstruction of the ACL intensive physiotherapy is needed. 
is works on the musculature around the knee, especially the quadriceps. 
Generally speaking significant sporting activity should be avoided for 
around 6 months, although some very athletic individuals do return to 
function before this. 

Outcomes of ACL reconstruction are generally good, although the failure 
rate is around 10%. Graft rupture only accounts for around a quarter of 
these failures with the rest occurring due to complications such as excessive 
laxity, arthrofibrosis and persistent pain. 

Patients should be aware that even after successful ACL reconstruction they 
are at significantly higher risk of developing arthritis in the knee, although 
the risk is lower than the non-operatively treated group. 



Meniscal Pathology in the Knee
e knee contains two menisci. ese are crescent shaped structures which 
lie on the tibia increasing congruity of the tibiofemoral joint. ey add to 
the stability, lubrication and nutrition within the knee. ey can be injured 
leading to tears and can also be congenitally deformed, leading to 
symptoms. Injuries to the menisci are the most frequent injury sustained to 
the joint. Tears can also occur due to degeneration in the meniscus, more 
commonly in older patients.

ETIOLOGY

e two menisci are quite different and have different anatomic and 
mechanical properties. is leads to different injury patterns and frequency 
of injury between them. e medial meniscus is C shaped and is 
significantly wider posteriorly than anteriorly. At its lateral aspect it is 
continuous with the joint capsule and is attached to the deep medial 
collateral ligament. e lateral meniscus is circular in shape. It has loose 
capsular attachments at its anterior and posterior thirds but is free in the 
middle third where the popliteus tendon lies. It has no attachment to the 
lateral collateral ligament.

e usual mechanism of injury is a torsional force applied to the knee when 
the knee lies in partial flexion. Risk of tears is increased by a number of 
factors including previous injury or surgery, joint laxity, weak muscle 
control (especially quadriceps function) and other ligamentous injuries. 
ese all contribute to an abnormal biomechanical function of the knee 
joint during movement.



e medial meniscus is less mobile than the lateral with excursion of 
around 5mm. It can become trapped between the condyles during 
movement leading to injury. e lateral meniscus is more mobile with 
excursion of around 10mm and moves with the rotation of the femur on 
the tibia during flexion. 

ere are five main types of tear which can be sustained:
1. Longitudinal tears (including the ‘bucket handle’ tear when displaced)
2. Transverse and oblique tears
3. A combination of 1 and 2
4. Tears associated with cystic menisci
5. Tears associated with discoid menisci

e regeneration and healing potential of meniscal tears is poor. Only the 
peripheral 25% of the menisci has a direct blood supply, the so called ‘red 
zone’. In certain circumstances tears in this region may be repaired and 
heal. Where the meniscus needs to be resected, if it is taken back to the red 
zone there will be some degree of regeneration. However this is minimal 
and will certainly not give a meniscus comparable to the original. e 
inside 75% of the meniscus is avascular, the ‘white zone’. In vivo this 
portion derives nutrition by direct diffusion from the synovial fluid. 
However, tears here have no healing potential and a resection which finishes 
in this zone will not demonstrate any regeneration. 

EPIDEMIOLOGY

Injuries to the menisci are common and should always be considered in 
patients complaining of knee pain. e causative ‘injury’ may be quite 
trivial.



ey are sustained more commonly by men with a ratio of roughly 2.5:1. 
Men tend to present later with the condition in the third decade of life. 
Women more commonly sustain the injuries in their teenage years and 20s. 

While commonly considered as a disease of the young related to trauma 
they are often also seen in the elderly as part of a degenerative process. 
Patients over 65 often have degenerate tears although many of these will be 
asymptomatic or associated with other conditions such as OA. 

HISTORY AND EXAMINATION

e first thing to consider in the history of any patient suspected of having 
a meniscal injury is the mechanism of injury. e key point to remember 
here is that the mechanism may be relatively trivial and can be related to an 
event in normal activities of daily living. However, a twisting injury with 
the knee in flexion is the classical history for injury. 

Patients commonly complain of pain secondary to the injury. is is often 
intermittent and related to movement of the torn piece of meniscus. Pain 
may not be well localised although it is often felt around the joint line.

Mechanical symptoms are also common with locking and giving way being 
two of the most frequently reported. ey again relate to the movement of 
the tear with locking being most common in displaced bucket handle tears 
which become stuck in the intercondylar notch. 

e presence of swelling is variable. An initial haemarthrosis may occur 
when tears occur in the red zone. Later, swelling is variable and may be 
absent. It is more common in degenerative tears where synovitis leads to 
recurrent effusions. 



Examining the patient in the acute setting may by in the context of a 
locked knee. e patient will have a marked fixed flexion deformity of the 
knee and this will be a true mechanical block with loss of extension both 
passively and actively. 

In the chronic setting examination findings are usually less specific. 
Looking at the knee may demonstrate a moderate effusion. When palpating 
tenderness may be present on the joint margin medially or laterally 
depending on where the injury lies. is is a sensitive finding being present 
in about 80% of patients. It is less specific as it may also represent injury to 
the collateral ligaments where the pain often extends superiorly or 
inferiorly, nearer to the tendon insertion. 

ere are two special tests which can be employed to look for a meniscal 
tear and they aim to create compression and shear at the site of the tear to 
elicit pain or mechanical symptoms. 

McMurrays test is performed with 
the patient lying supine. Place the 
affected knee into full flexion. To test 
the lateral meniscus externally rotate 
the tibia using the foot and extend the 
knee placing valgus stress onto the 
knee. 



To test the medial meniscus reverse 
the forces by internally rotation the 
tibia and placing a varus stress on the 
knee. e test has a sensitivity of 
around 60% but a specificity of up to 
90%. 

e Apley grind test is performed 
with the patient lying prone. e knee 
is flexed to 90 degrees and an axial 
load is placed through the knee using 
the heel. e lower leg is then 
internally and externally rotated 
indicating meniscal pathology in the 
presence of pain. e test has a 
sensitivity of only 38% but the 
specificity is still around 90%. 

In the acute setting AP, lateral and skyline x-rays should be performed to 
exclude fracture in the young patient with trauma and to exclude arthritis 
in the older patient. e mainstay of imaging in the clinic is MRI which is 
both sensitive and specific in pickup in around 90% of cases. 



NON SURGICAL MANAGEMENT

Almost all patients should undergo a period of conservative management. 
e only exception to this are patients with a locked knee secondary to a 
bucket handle meniscal tear. A small subgroup of patients who have 
undisplaced meniscal tears which lie in the vascular red zone may actually 
heal a tear resulting in resolution of symptoms.

e mainstay of non-operative management is rest and analgesia in the 
acute phase followed by a course of physiotherapy. 

SURGICAL MANAGEMENT

Many patients remain symptomatic after a trial of conservative 
management and in this group the decision to proceed with surgical 
intervention is appropriate. e age and activity level of the patient are 
important factors in this decision as especially in the younger athlete, small 
avascular tears may propagate and also accelerate a process of secondary 
arthritis.

e vast majority of meniscal surgery is performed arthroscopically, giving 
the quickest rehabilitation time. 

Meniscal tears amenable to repair are those in the ‘red - red’ zone or ‘red - 
white’ zone. ere are three main methods of repair; outside-in, inside-out 
and all-inside techniques. e all-inside method is achieved using 
specifically designed tools which essentially transfix the meniscus in place 
using biodegradable darts.



More commonly tears are not amenable to repair and in these patients 
partial meniscectomy is the procedure of choice. A total meniscectomy 
should be avoided at all costs as the meniscus is an important part of knee 
biomechanics and its absence leads to the early onset of secondary OA. A 
partial meniscectomy involves identifying the damaged unstable part of the 
meniscus and debriding it back to a stable rim.

FOLLOW-UP AND OUTCOMES

Patients who have undergone partial meniscectomy may return to normal 
low impact activities as pain allows after surgery. ey can resume normal 
activities as they feel able without restriction. 

In patients who have undergone repair this needs to be protected for a 
period to allow healing. Most patients are placed in a knee brace for the 
first 6 weeks, which is unlocked to allow a full range of motion. ey 
should be encouraged to keep the knee moving when they are non weight 
bearing to prevent stiffness. Some surgeons prefer the patient to be non 
weight bearing throughout this 6 weeks while others permit weight bearing 
in the brace from day one.

Patients who are treated conservatively may become symptomatic over 
time, as propagation of the tear is common. ose who undergo partial 
meniscectomy usually have good outcomes initially but must be aware of 
the potential for early secondary OA. Patients who have a meniscal repair 
should be aware that the healing rate is of the order of 90 - 95% provided 
the tear is amenable to healing. If however, their tear fails to heal they may 
need revision surgery involving meniscal debridement. 



Spinal and General 
Conditions



Primary and Metastatic 

Malignancy
In any patient who presents with limb pain, a diagnosis of malignant 
disease must be considered. While relatively uncommon, prompt diagnosis 
may significantly improve the patient’s prognosis whereas missing the 
disease could be devastating. Delayed diagnosis may also lay the clinician 
open to legal action.

ETIOLOGY

ere are two main groups when considering malignancy, those with 
primary bone tumours and those with metastatic disease. 

Primary malignant bone tumours are rare, accounting for around 0.2% of 
all neoplasms. Around only five hundred cases are reported in the UK each 
year. e commonest lesions are osteosarcoma accounting for a third of 
cases followed by chondrosarcoma accounting for a quarter. 

Metastatic disease is more common, especially in the elderly. It usually 
relates to one of five primary malignancies; prostate, breast, thyroid, lung 
and kidney. Spread is primarily haematogenous by means of Batson’s 
venous plexus. is valveless venous drainage system runs from the sacrum 
to the base of the skull and connects all the primary sites to the axial 
skeleton, ribs and proximal limb girdle. 



EPIDEMIOLOGY

e epidemiology of all bone tumours is wide ranging and there is no 
group in which the diagnosis should be discounted.

Primary malignancy tends to present with a bimodal distribution; the first 
peak occurring in patients in their 20s and the second in those over 60. 
Osteosarcoma is the commonest primary malignancy and is mostly seen in 
younger patients affecting long bones such as the humerus and femur. 

e incidence of metastatic disease depends on the primary tumour. ey 
tend to be seen in older patients, although remember that thyroid and 
breast malignancies are also seen in younger patients. Follicular 
adenocarcinoma of the thyroid for example, commonly metastasizes to 
bone and is seen in patients in the fourth and fifth decades. 

HISTORY AND EXAMINATION

e first question to ask the patient is whether they have a current or 
previous diagnosis of malignancy as this will substantially increase the 
likelihood that they have a bony metastasis. In patients with a past history 
of malignancy a bony lesion may herald recurrence.

Where suspicion is aroused a careful history should be sought to look for 
other systemic symptoms which may indicate an ongoing malignant 
process. Weight loss is a common symptom of malignancy but is not 
universal. Depending of the patient’s age risk factors for the common five 
malignancies should be noted.



Malignant disease is characterised by an insidious onset of gradually 
worsening pain. e pain is usually well localised to the site of the tumour 
though it may cause radicular symptoms if it causes neurological 
compression. e pain is classically unremitting and is especially severe at 
night, often being described as ‘like toothache’.

Any patient who is suspected of having a bone lesion should initially be 
investigated by x-ray. Lesions present with typical radiological features 
which  fall into three main groups; lytic (destructive), sclerotic 
(proliferative) or mixed. yroid and renal tumours are almost always lytic 
whereas prostate lesions are usually sclerotic. 

Whilst x-ray is a useful first line investigation it is relatively insensitive and 
will only pick up lesions which are larger than 2cm and in which there is at 
least 50% demineralisation. More subtle lesions will be missed and further 
imaging with MRI or PET scanning may be needed.

is x-ray shows metastatic 
disease from a breast primary 
affecting the clavicle and glenoid. 
e picture is primarily sclerotic 
with the tumour being radiodense 
(white) on the x-ray. 



NON SURGICAL MANAGEMENT

e non surgical management of patients with neoplastic disease is very 
dependent on the condition, and will be guided by a specialist oncology 
team. In general, bony disease will be treated non surgically with 
radiotherapy, chemotherapy or a combination of the two. 

SURGICAL MANAGEMENT

e surgical management of neoplastic disease may occur with an acute 
presentation or as part of a planned management approach. 

Some patients will present as an acute admission to hospital after sustaining 
a fragility fracture with features suspicious of malignancy. ese patients are 
likely to undergo prompt fixation, with a view to restoring function and 
giving pain relief. is is more common in the lower limb.

Other patients will have bony disease picked up as part of their initial 
diagnosis or through subsequent monitoring of their condition. In these 
circumstances a prophylactic fixation may be performed to reduce the 
likelihood of subsequent fracture.

FOLLOW-UP AND OUTCOMES

In any patient suspected of having a malignant lesion, referral to oncology 
is both mandatory and should be done as quickly as possible. Any 
subspecialty referrals needed will vary, but it is common that an underlying 
primary site will be identified on the history, examination and subsequent 
diagnostic CT scan.



e ongoing involvement of the orthopaedic service varies depending on 
the lesion, operation performed and the patient’s prognosis. Often follow-
up is led by the oncology service with re-referral if it becomes appropriate.



Septic Arthritis
Septic arthritis is a surgical emergency and so the clinician must have a low 
threshold for considering it as a diagnosis. e consequences of delayed 
diagnosis are potentially catastrophic, as the disease process will destroy the 
joint’s articular surface very quickly, leading to significantly accelerated 
arthritis in the joint. 

ETIOLOGY

Septic arthritis occurs with bacterial infection of a joint. ere are two 
main causative organisms: Staphylococcus aureus and Neisseria gonorrhoeae. 
Organisms usually invade the joint via the blood stream, but may also gain 
access directly from infected surrounding tissue, or from inoculation with a 
foreign body.

Once bacterial invasion has occurred the inflammatory response and release 
of destructive enzymes quickly causes destruction of the articular cartilage. 
is damage is more pronounced in S aureus infections than it is in N 
gonorrhoeae.

Septic arthritis may also occur in patients with prosthetic joint 
replacements. ese patients may develop infection in the same way as 
those with a normal joint. However, intraoperative inoculation may also 
occur with the commonest organism being S aureus. Streptococci and 
enteric gram-negative organisms are the other common pathogens isolated. 
 
Patients tend to present at three peak times after joint replacement. Early 
infection occurs in the first three months and delayed infection in the 
following two years. Late infection may occur at any time but is less likely 
to be caused by intraoperative inoculation.



One of the greatest risk factors for developing an infected prosthetic joint 
replacement is delayed wound healing. It is therefore critical that patients 
who present in primary care with wound problems following surgery are 
promptly referred to hospital.

EPIDEMIOLOGY

Patients may present at any age with septic arthritis including newborns 
and young children. Around half of patients present after the age of 65 and 
it is slightly commoner in men than in women.

Septic arthritis is more common in patients suffering from rheumatoid 
arthritis and diabetes. Use of corticosteroids for any reason also increases 
the risk through suppression of the immune system. It is also more frequent 
in other immunosuppressive conditions such as AIDS and malignancy. 
Intravenous drug users are at risk due to the transient bacteraemia 
frequently caused during injection.

Septic arthritis is comparatively rare in the upper limb. Around 80% of 
cases occur in the knee, hip and ankle. However the shoulder is the third 
most commonly affected joint accounting for 8% of cases. e elbow and 
sternoclavicular joint each make up 2% of the total.

HISTORY AND EXAMINATION

As mentioned before, a low threshold must be maintained for considering 
septic arthritis as a diagnosis. Typically a patient will present with a single 
painful joint for which there may be many differentials. However there are 
usually classic pointers in the history which should be sought:

-no history of trauma
-quick (but not usually sudden) onset of symptoms



-history of inflammatory arthritis in the joint
-signs of systemic inflammatory response (temperature, tachycardia etc)
-recent surgery to the joint
-recent infection including dental, respiratory and gastrointestinal

One of the key things to remember in patients who have an acutely septic 
joint is that they are usually ‘unwell’ with a high grade fever, severe pain 
and rigors. Absence of signs should be interpreted with caution in the 
elderly or the immunocompromised as the inflammatory response may be 
impaired.

Examination of the joint will usually show an effusion with overlying 
erythema. e joint will usually feel warm to the touch. Movement in the 
joint is likely to be significantly restricted due to pain and the patient will 
try and hold the limb in a fixed position to relieve this. Often the pain 
comes from the tense effusion stretching the joint capsule.

Patients with prosthetic joints often present with a different history. eir 
symptoms may not be so obvious, especially those that fall into the delayed 
or late groups. e infectious process is often subclinical and will present 
over weeks to months with non-specific joint discomfort. e patient is 
usually systemically well and blood tests will show only a mild elevation in 
inflammatory markers.

NON SURGICAL MANAGEMENT

ere is no place for non-surgical management in suspected acute septic 
arthritis and the condition should be considered a surgical emergency.

Patients with subclinical signs and a prosthetic joint may go through a 
period of non-surgical management before the diagnosis is confirmed. is 
is likely to include aspiration of the joint and management decided by 
extended cultures. ree separate aspirations are usually taken on three 



separate occasions. Infection is only ruled out if all cultures come back 
negative.

SURGICAL MANAGEMENT

e surgical management of a confirmed septic joint is washout with a 
minimum of three liters of sterile saline. is can be performed 
arthroscopically or by a formal arthrotomy in which the joint is opened.

In patients with a joint prosthesis any aspiration is performed in theatre 
with full aseptic precautions. In these patients the diagnosis is usually not 
so clear and the risk of introducing iatrogenic infection must therefore be 
minimised as far as possible.

FOLLOW-UP AND OUTCOMES

e outcomes in a patient with an acutely infected joint which is 
appropriately diagnosed and managed are usually reasonably good. If 
diagnosis is prompt with a positive organism grown and expeditious 
washout performed then much of the damage to the articular surface can 
be avoided.

In patients where diagnosis is delayed and the joint is not washed out 
expeditiously results can be disastrous. Secondary OA is likely to develop as 
the articular cartilage is damaged. More significantly still, patients can 
become extremely septic and may even die from the condition.

Infected prosthetic joint infections have a mixed outcome. As mentioned in 
previous chapters it is sometimes possible to salvage an infected joint with 
washout and antibiotics. 
However, where this fails the prosthesis must be removed. e patient 
should then be placed on appropriate antibiotics and should be followed up 



with weekly monitoring of inflammatory markers until they normalise. 
Only then can revision surgery be considered, the results of which are 
usually worse than the primary surgery.



Cervical Spine Pathology and 

Neurological Injury
Patients who present with pain in a joint may actually be experiencing 
referred pain from another joint. It is for this reason that Apley 
recommends examination of the joint above and below. In the upper limb 
the cervical spine may be the source of a patient’s symptoms and should 
always be considered as a differential diagnosis.

ETIOLOGY

When thinking about the C-spine there are a number of conditions that 
may be causing the patient’s symptoms. Any condition which causes nerve 
compression along its track may cause radicular symptoms including pain, 
numbness, weakness and muscle wasting.

e commonest cause of nerve root symptoms is compression of the central 
cord or nerve roots on either side by a cervical disc prolapse. Prolapses 
around C4/5 or C5/6 may cause pain in the shoulder and upper arm 
similar to those of other conditions. 

oracic outlet syndrome encompasses sensory, motor and vascular 
disturbance of the upper limb due to compression of the brachial plexus 
and subclavian vessels. A cervical rib is the commonest cause though many 
other soft tissue lesions can be to blame. 



e etiology of cubital tunnel syndrome is compression on the ulnar nerve 
disturbing the microvascular perfusion and axonal transport. is 
compression may be at multiple sites and may also be caused by excessive 
traction on the nerve. 

HISTORY AND EXAMINATION

e best way to examine patients with neurological sounding symptoms in 
the upper limb are to start with the neck and work down. Examine the 
neck in the usual way with the Apley system; look, feel and move. Positive 
findings may include exacerbation of arm symptoms on movement or 
midline pain on palpation down the spinous processes.

To investigate cervical spine 
problems an MRI is the gold 
standard as it allows visualisation of 
the discs and the spinal cord. is 
T2 weighted MRI shows two level 
disc prolapse of C4/5 and C5/6 
with compression of the cord.

oracic outlet syndrome should be considered as a cause for anterior or 
posterior shoulder pain and also ulnar nerve paraesthesia. In the history 
symptoms tend to appear when performing overhead activities. is may be 



examined for by asking the patient to raise their arm above their head. A 
positive finding would be precipitation or exacerbation in tingling or pain. 
X-rays may reveal the cervical rib though other causes may not be detected. 

Lesions of the brachial plexus itself may cause upper limb signs although 
these are relatively rare. Examples include a traction injury to the plexus 
following a side impact road traffic accident. 

Pain at the elbow can be caused by cubital tunnel syndrome. is is 
entrapment of the ulnar nerve as it passes between the olecranon and 
medial epicondyle. It is an important differential diagnosis in medial 
epicondylitis as its symptoms can present in a similar way though classically 
it causes pain and dysaesthesia in the little finger and ulnar border of the 
ring finger.

NON SURGICAL MANAGEMENT

For patients with cervical disc prolapse a period of non surgical 
management can be appropriate, where the pain is controlled and there are 
not significant motor or sensory disturbances. e natural history of disc 
prolapse is one of spontaneous remission over months to years as the disc 
dehydrates and atrophies. 

Management of thoracic outlet syndrome depends on the severity of the 
symptoms and the causative abnormality. Conservative management is 
multimodal including massage, muscle strengthening and range of 
movement exercises. is can be successful in up to 75% of patients.

e management of cubital tunnel syndrome starts with rest and analgesia. 
Often environmental factors such as pressure from a desk or prolonged 
elbow flexion can be modified to help symptoms settle. In cases where the 



diagnosis is in doubt nerve conduction studies should be requested which 
will show slowing of transmission in the ulnar nerve. 

SURGICAL MANAGEMENT

Patients with cervical disc prolapse who do present with symptoms of more 
significant neural compression should be considered for surgical 
intervention. Depending on the size of the disc and the presence of 
multiple disc prolapses the operations available are varied. However they 
usually entail decompression of the spine by removal of the disc or the bony 
roof surrounding the compression.

e X-ray shows a patient who 
has undergone C3/4 discectomy 
and instrumented fusion.

In thoracic outlet syndrome, surgery consists of decompression of the 
shoulder region with resection of the first rib being the commonest 
approach. Surgical intervention usually follows unsuccessful conservative 
approaches and depends on the underlying pathology.



e surgical management of cubital tunnel syndrome involves 
decompression of the ulnar nerve proximal and distal to the elbow. e 
main indications are patients who have troublesome symptoms despite a 
period of conservative management or those with a clear neurological 
deficit. 

FOLLOW-UP AND OUTCOMES

In any patient with a neural injury outcomes can be very varied and 
patients should be counseled to expect quite a prolonged recovery. Part of 
the reason for this is that prolonged neural compression can cause 
irreversible damage. In these patients, surgery may be more to prevent 
progression than to reverse the present level of symptoms.



Lumbar Spine Pathology and 

Neurological Injury

In the same way that the cervical spine can be a cause of upper limb pain, 
the lumbar spine is a common cause of pain in the lower limbs. One of the 
commonest causes of this is lumbar disc prolapse causing neural 
compression and radicular pain. 

ETIOLOGY

Back pain is a very common condition. More than 90% of episodes are 
‘simple mechanical’ back pain. Typically this occurs in patients age 20 - 
55yrs and episodes are recurrent. e pain is usually relatively sudden in 
onset and precipitated by lifting or bending. Patients in this group usually 
have complete recovery in a matter of weeks with no active intervention. 
e pain itself is often quite severe and usually generalised over the lumbar 
region.

One of the commonest causes of radicular pain is a lumbar disc prolapse. 
Disc prolapse may by precipitated by something as innocuous as a sneeze, 
or lifting a relatively light object. e intervertebral disc is the ‘shock 
absorber’ between the vertebral bodies in the spine. ese consist of the 
annulus fibrosus surrounding the semifluid nucleus pulposus. In a disc 
prolapse the nucleus pulposus herniates through the annulus fibrosus into 
the spinal canal. is on its own is not enough to cause radicular pain 
however. e disc must prolapse to the extent that it causes compression of 
one of the nerve roots or the central cord.



Spondylolisthesis occurs when one vertebra slips either anteriorly or 
posteriorly on the vertebra below it. ese are also termed anterolisthesis 
and posterolisthesis respectively. 

e condition is graded depending on the degree of slippage. If the total 
cross sectional length of the distal vertebra is considered as 100%.

is x-ray shows a grade I 
spondylolisthesis of L4 on L5. It is 
classified as such as it can be seen the 
slip is less than 25% of the full width 
of a vertebra.

Canal stenosis will cause variable symptoms depending on the point and 
degree of the  stenosis. e first thing to remember is that canal stenosis 



may be present in the absence of cord compression. In this situation 
symptoms are unlikely to be significant and there is no physical reason for 
radicular symptoms (ie pain) to develop in the limbs.

EPIDEMIOLOGY

e epidemiology of lumbar spinal pathology encompasses all patients in 
all age groups. Mechanical back pain affects mainly patients in the second 
to the fifth decade. Disc prolapse can affect patients of all age groups and is 
surprisingly common with around 5% of men and 2.5% of women 
experiencing radicular leg pain at some point in their lives. Metastatic 
deposits in the spine present in patients consistent with the epidemiology of 
the underlying malignancy.

HISTORY AND EXAMINATION

When taking a history of back pain and radicular leg pain the first thing to 
consider what the underlying cause may be. Back pain may simply be 
mechanical pain with no significant underlying pathology. e history is 
often one of recurrent, spontaneously resolving episodes lasting one or two 
weeks. 

Well localised pain which is unremitting and increasing raises the possibility 
of a more serious underlying disease such as malignancy. Metastases 
commonly arise from tumours in the kidney, prostate, breast, lung and 
thyroid glands.



e table below outlines the common ‘red flag’ features one should seek in 
all patients with back pain which, when present, should precipitate further 
investigation.

Inflammatory back pain refers to pain caused typically by nerve root 
irritation (radicular pain). One of the key features to elicit in the history is 
that the pain not only involves the back but also one or both of the lower 
limbs. is is most commonly as a result of a lumbar disc prolapse but 
malignancy or spondylolisthesis causing neural compression should also be 
considered.

e two commonest imaging modalities which are used to image the 
lumbar spine are plain x-ray and MRI. Plain x-ray is very good at detecting 
bony abnormalities such as spondylolisthesis as shown above. It will also 
detect more advanced lytic or sclerotic lesions. 



Another common bony diagnosis is 
wedge fracture of the vertebral body. 
is x-ray shows the classic 
appearance of a lumbar wedge 
fracture.

ese are often acute as a result of trauma, but they do also present in clinic 
as part of ongoing degeneration with back pain. 

Where neural compression is being considered x-ray tells you very little 
about the underlying diagnosis. MRI however gives a very detailed picture. 
ere are two modalities MRI are usually performed in; T1 and T2 
weighting. ese highlight different densities of tissues.

is T2 weighted MRI shows a disc 
prolapse of the L5/S1 disc with 
protrusion into the spinal canal. e 
cord shows as a grey line with the CSF 
it is bathed in as white. e discs 
between the lower two vertebral 
bodies are darker than the normal 
upper two as they are dehydrated and 
degenerate.



NON SURGICAL MANAGEMENT

All episodes of mechanical back pain are treated conservatively. Patients 
should be given adequate analgesia and advised to remain as mobile as 
possible. In recurrent cases referral for physiotherapy may be beneficial.

Spondylolisthesis is most commonly conservatively managed in much the 
same way as mechanical back pain. 

e management of lumbar disc disease is controversial. e natural history 
for many patients is a symptomatic period of back pain with or without 
radicular leg symptoms followed by remission. is period may be weeks to 
months and consensus view differs on what time period is acceptable. 
Caudal epidural injections are useful in treating radicular leg symptoms and 
can be repeated quite frequently when successful.

SURGICAL MANAGEMENT

e surgical management of lumbar disc disease depends on the number of 
discs causing symptoms and the degree of canal stenosis. 

For single level disease where a disc prolapse is the only underlying 
pathology simple discectomy may be adequate. In this operation the disc 
space is entered posteriorly and the prolapsed disc is removed. 

In multilevel disease, or where there are concurrent conditions such as 
spondylolisthesis a laminectomy may be considered. In this operation the 
bony ‘roof ’ of the canal is removed along with the spinous process across all 
the affected levels. 
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