
Hip osteoarthritis (OA) is a common condition and until 
recently the hip was the joint most frequently replaced (the 
knee now being the most common). It can be a debilitating 
condition causing significant pain and restriction in mobility. 
Conversely the total hip replacement is one of the most 
‘successful’ operations available, with low complication rates 
and excellent patient outcomes.
 As in all joints susceptible to OA, the condition can be 
thought of in two groups. e first is primary or idiopathic 
OA. e second is secondary OA, where the condition has 
arisen as a consequence of another condition.

Etiology
Primary OA occurs in a normal hip joint, where over time the 
articular cartilage composition changes. Initially the water 
content increases, leading to increased permeability and 
decreased strength. en there is a fall in the proteoglycan 
content despite an increase in its synthesis, which further 
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 of the 
cartilage, exposing the bone beneath.

e picture above is a photo taken from the knee joint of a 
sow. e white arrow shows the normal appearance of cartilage 
in the periphery. e black arrow shows complete erosion of 
the cartilage down to the subchondral bone which appears 
pink.

Secondary hip OA is a diagnosis which implies there is a 
causative factor leading to or accelerating the arthritic 
degeneration. Trauma is one such cause.

When a fracture occurs in a joint it disrupts the articular 
cartilage. is will lead to degeneration and the process will be 
hastened as the amount of incongruity present increases. e 
risk is low in a perfectly reduced fracture but very high when 
there is a large articular step. e previous x-ray shows a 
patient who had open reduction and internal fixation of an 
acetabular fracture. is left a step in the articular surface of 
the acetabulum which has resulted in significant secondary 
OA.

A further common cause of secondary OA in the hip is 
femoroacetabular impingement, caused by a cam deformity of 
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the femoral head. e normal femoral head is hemispherical.  
When a cam deformity is present the head is aspherical which 
leads to impingement on the margin of the acetabulum. e 
x-ray below shows a hip with a cam deformity.

When the hip comes up into flexion and internal rotation the 
abnormal bone (shown by the dotted white line) hits the 
acetabular margin. is initially causes a tear in the labrum (a 
cartilaginous ring around the acetabulum similar to that seen 
in the glenoid). is progresses on to delamination of the 
superior cartilage and eventually loss of the superior joint 
space and advanced osteoarthritis.

Epidemiology
Patients with primary hip OA very rarely present under the 
age of 40 years and are usually over 50 years of age. Looking at 
the general population, between the ages of 65-74 years 
around a quarter will show signs of osteoarthritis in the hip, 
though many of these are asymptomatic. 
True primary OA is idiopathic, though there is a small 
subgroup in which a genetic defect has created a familial trait. 
ere are a number of risk factors for the disease including 
manual work and obesity. Patients who present under the age 
of 40 almost always have a secondary cause for their arthritis.

History and Examination
Patients will typically present with a long history of gradually 
increasing pain. e pain is typically only present on activity 
early in the disease process and is relieved by rest. As the OA 
progresses, it becomes more constant. Stiffness is common in 
the mornings which improves over the day.
e hip joint itself is located in the groin and groin pain is 
classical of the disease. is makes it an important differential 
diagnosis in patients with groin pain, as it is not uncommon 
for patients to be investigated for a range of other condition 
such as inguinal hernias, before the diagnosis of hip OA is 
made.
 It is also important to remember that the pain of hip OA 
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.

Full hip examination will be covered in a later section, but 
there are some specific findings which should be sought in hip 
OA. e first is pain and a restricted range of movement on 
internal and external rotation of the hip. Patients with a cam 
deformity often have no active or passive internal rotation, as 
the cam lesion abuts the acetabulum before the hip reaches 
this position.

e second is measuring leg lengths. is can be relevant both 
in showing the presence of OA (the limb tends to become 
shorter) and in planning surgery where the aim is to have 
equal leg lengths post-op.

e third is to check the patient for a positive Trendelenburg 
sign. is demonstrates weakness in the hip abductors but is 
also positive when the patient has a painful hip joint as in OA. 
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 such as painful hip OA, then the pelvis will 
fall on the opposite side and the patient will press down on 
your hand to support themselves.

Imaging
e initial investigation of choice is undoubtedly an AP pelvis 
x-ray. is will pick up the majority of patients with moderate 
to severe osteoarthritis. e following x-ray shows the four 
classical radiological signs of osteoarthritis.
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e four signs are not universal and in particular cysts are 
often not seen on x-ray.

Sometimes a patient displays all the clinical signs and 
symptoms of hip OA but does not appear to have 
osteoarthritis on x-ray. ere can be a number of reasons for 
this. e first is that they have posterior joint space narrowing 
rather than superior which will not be visible on an AP x-ray. 
e second reason is that they may have large cysts which 
again are not obvious on x-ray. 
 Both of these pathologies will be more readily picked up 
on CT scan. e following image shows a patient with a large 
acetabular cyst on a CT scan. is was missed on initial x-rays 
due to the patients large body habitus making them difficult 
to interpret. A mild degree of joint space narrowing and a 
small osteophyte on the margin of the acetabulum can also be 
seen indicating moderate osteoarthritis.

When a cam lesion is suspected due to the young age of the 
patient and restricted internal rotation CT can again be useful. 
e following image shows a 3D CT reconstruction of a 
patient with a cam lesion. e extra bone is shown by the blue 
dotted line.

Cysts

Joint Space 
Narrowing

Sclerosis
Osteophytes

It may be that a patient has hip pain due to another cause such 
as a labral tear. In these cases the option of choice is an MRI 
scan with or without the use of arthrography (injecting radio-
opaque dye into the joint). 

Non-Surgical Management
e initial management of almost all patients diagnosed with 
primary hip OA is non-surgical. Remember that the diagnosis 
is commonly made in general practice and patients are only 
referred to the orthopaedic clinic at the more advanced stages 
of the disease. One of the mainstays of 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. Patients should be considered for surgical 
management before they reach the final tier. It is uncommon 
for morphine to be needed unless the patient is too unfit for 
surgery.
 e non-pharmacological treatments for osteoarthritis 
should also be explored early in the disease as outlined in the 
previous section. 

Another non-operative management option is the use of x-ray 
guided steroid injections. 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. e following image shows an intracapsular 
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injection of radio-opaque dye, before local anaesthetic and 
steroid were injected. 

Non-operative options are especially useful in younger patients 
where the patients’ life span is usually much longer than the 
expected time to implant failure and need for revision.

Surgical Management
Young patients with a labral tear can benefit from hip 
arthroscopy, provided it is performed before any significant 
secondary osteoarthritis has occurred. When the labral tear has 
occurred secondary to a cam lesion an arthroscopic or open 
debridement can be performed to remove the abnormal bone.
 e main surgical treatment for hip osteoarthritis is total 
hip replacement. e operation seeks to resurface both the 
acetabular and femoral sides of the joint to give pain relief. It 
is a very successful operation with patient satisfaction being 
around 95%.
 ere any many designs of hip replacement with new 
variants being released quite frequently. One of the issues with 
any new design is that its longevity will not be known until 
years after it is first 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, shoulder, elbow and ankle 
arthroplasty.
 We will now go on to look at each of the commonly used 
variants of total hip replacement (THR).

Cemented Total Hip Replacement
is is the commonest type of THR used in the United 
Kingdom at present. Bone cement (such as Palacos) is used as 
the fixation to create two interfaces; a bone-cement interface 
and a cement-implant interface. During the operation the 
femur is prepared with broaches and the acetabulum with 
reamers up to an appropriate size. Cement is then pressurised 
into each to create the bone-cement interface. e following 
photo shows a typical cemented THR.

Note the highly polished stem which gives the perfect cement- 
implant interface. In this example the acetabular component is 
polyethylene. e head is modular allowing for fine 
adjustments after the stem has been cemented into place. e 
head fits onto the taper and is tapped into place giving a press 
fit which is surprisingly strong.
 e following x-ray shows the above components 
implanted. e acetabular component itself can’t be seen on x-
ray as it is virtually radiolucent. However the cement is is 
implanted into can clearly be seen as the white halo in the 
acetabulum. is x-ray shows the AP and lateral view for 
completeness but usually only an AP x-ray is used to check the 
prosthesis in clinic.

If you are unsure if a hip replacement is cemented, an easy way 
to tell is by tracing your way in from the greater trochanter. 
ere will be three discreet densities if the stem is cemented.
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Uncemented Total Hip Replacement 
Uncemented THR is increasing in popularity as it shows 
similar results to cemented THR but is a quicker operation to 
perform. In this type of prosthesis the metal components are 
coated with hydroxyapatite, allowing the patients’ bone to 
‘grow into’ the surface, a process known as osseointegration. 
e photo below shows an acetabular component with 
hydroxyapatite coating.

e following x-ray shows a completely uncemented THR in 
situ. Note that when you trace in from the greater trochanter 
you see only two densities (bone and prosthesis) in contrast to 
a cemented THR.

Bone

Cement
Prosthesis

Cemented and uncemented components can be used in 
combination to create a hybrid total hip replacement. e 
commonest example is using a cemented stem with an 
uncemented acetabular component. If an uncemented stem is 
combined with a cemented acetabular component then it is 
said to be a reverse hybrid. 

Hip Resurfacing
A third variant of prosthesis is occasionally used, the 
resurfacing arthroplasty. e idea behind this prosthesis was 
that if used in younger patients 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 the indications for 
their use is now quite narrow. e following x-ray shows a hip 
resurfacing.

Bearing Surfaces
ere are three main bearing surfaces (the surface of the ball 
and socket which actually articulate) which are used. ese are 
polyethylene, metal and ceramics. All three are seen in 
acetabular components whereas the heads are made of either 
metal or ceramic, as seen in the following photo.

 e commonly used combinations are:

- Metal (head) on Polyethylene (acetabulum)
- Ceramic (head) on Polyethylene (acetabulum)
- Ceramic (head) on Ceramic (acetabulum)
- Metal (head) on Metal (acetabulum)
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Complications of Total Hip Replacement
When consenting a patient for total hip replacement a 
number of complications should be discussed. 

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

Infection
e infection rate for primary THR is 0.5 - 1%. It is therefore 
a rare but nonetheless a 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 potentially devastating. 
 e diagnosis of infection can sometimes be quite difficult 
as it presents in quite a subclinical way. It is unusual for 
patients with late infection to be significantly systemically 
unwell. Blood tests show a mild to moderate elevation in CRP 
and ESR. X-rays may be normal or show only very subtle signs 
of loosening.
 One of the first tests to ascertain if a joint is infected is to 
perform aspiration in theatre using full aseptic precautions. 
is is done with x-ray guidance as shown in the following 
image.

Ideally three aspirates taken on three separate occasions should 
be performed as a single aspirate will only pick up around 
80% of cases (i.e. 80% sensitive).

When clinical suspicion remains, a bone scan can be useful in 
adding weight to the diagnosis. Infection will show up as a 
‘hot spot’ as in the following example where the right THR 
was eventually confirmed as infected. Remember that bone 
scans are not specific and inflammation or infection of any kind 
will show up.

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 and this carries a much higher risk of 
infection and other complications than the original index 
procedure.

Dislocation 
e dislocation risk following total hip replacement is 2-3%. 
It can occur as a consequence of malpositioning of the 
implants or sometimes with infection. Infection causes 
dislocation due to the tight joint effusion acting against the 
soft tissue stabilisers around the hip. e risk is highest in the 
first 3 months whilst the stabilising soft tissues are lax and 
drops off significantly after this. Once a dislocation has 
occurred after primary total hip replacement the ongoing risk 
of recurrent dislocation is about 50%. e following x-ray 
shows a dislocated total hip replacement.

e initial management is to reduce the hip under a general 
anaesthetic and screen it with x-ray to check it for stability. 
Unless it is grossly unstable the patient is then put into a brace 
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to reduce the risk of further dislocation whilst the soft tissues 
are allowed to tighten up.

Periprosthetic Fracture 
is may occur at the time of operation or as a result of 
trauma following the total hip replacement. It is more 
common intraoperatively when inserting an uncemented 
THR, due to the tight fit required between the prosthesis and 
the bone.

e previous x-ray shows a comminuted periprosthetic 
fracture sustained after a fall. It was fixed with a long locking 
plate and cables.

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 wear from a polyethylene acetabular 
component. Polyethylene wear spreads microscopic particles 
around the joint resulting in a macrophage response which in 
turn causes loosening.

is CT shows an acetabular component which has become 

loose as shown by the lucent line all the way around the 
cement mantle.

Polyethylene Wear 
Over time polyethylene components wear, sometimes causing 
the aseptic loosening mentioned above. e following 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 load-bearing surface. e 
head can be seen to have an eccentric position in the cup.

ere is also some lysis of the bone in the greater trochanter (it 
appears darker as it is more radiolucent). e photo shows the 
same prosthesis after it was removed during the revision 
surgery.

e superior wear can clearly be seen above the head of the 
prosthesis. 
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Implant Failure
Failure of the implant itself is quite rare but does occasionally 
occur. e x-ray below shows a fracture of the stem with some 
loosening of the cement mantle shown by the arrow. 

is requires revision which can be potentially challenging due 
to the difficulty removing the broken distal fragment.
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