
Hip replacement surgery is restoring mobility to many thousands of 
Australians every year. A national registry has tracked the performance 
of every hip replacement implant performed in Australia since 1999, 
providing vital data to enhance patient safety. What is the latest 
thinking about benefits of types of prostheses and approaches to 
surgery, and what can patients expect after surgery? 

The treatment of arthritic conditions 
with hip arthroplasty surgery has 
evolved from primitive and exper-
imental beginnings. In the early 

1800s and in the pre-anaesthetic era, simple 
hip excision surgery became popular. 
This was followed by attempts to preserve 
the joint using interposition arthroplasty 
 surgery. The surgeons used fascial layers, 
muscle, rubber struts, silver and gold plates 
and even pig bladders to cushion the 
arthritic joint surfaces.1

In the late 19th century and early 20th 
century, European surgeons experimented 
with ivory ball and socket joints. In the 
1940s and 1950s, metal implants were used 
on both sides of the Atlantic and dental 
acrylic cement was introduced to fix com-
ponents in place. The success of these 
implants was often short lived at best, and 
a solid scientific base to arthroplasty sur-
gery was still missing. 

British surgeon Sir John Charnley 
 (1911–1982) achieved the quantum leap 
to successful hip arthroplasty surgery 
through pioneering the concept of 
 low- friction arthroplasty. He is regarded 
as the founding father of modern hip 
arthroplasty surgery. Through his work, 
hip replacement surgery transformed into 
a reliable and reproducible surgical option 
to restore quality of life for patients with 
arthritis. Today, the ability to deliver a 
successful result in the vast majority of 
cases has earned hip replacement surgery 
the label ‘operation of the century’.2

Hip replacements in Australia
Almost 45,000 hip replacement surgeries 
were performed in Australia in 2015.3 
These procedures are recorded on the Aus-
tralian Orthopaedic Association National 
Joint Replacement Registry (AOANJRR), 

which was established in 1999 and is used 
to track the performance of every hip 
replacement implant performed in 
 Australia. The AOANJRR has recorded 
498,660 hip procedures up to 2015.3 The 
collected data are an invaluable resource 
for researchers and surgeons, and increase 
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patient safety by identifying underper-
forming devices at an early stage. 

Total hip arthroplasty
Prostheses can vary in respect to modu-
larity, fixation techniques, bearing surfaces, 
geometry and sizes to accommodate 

differing clinical needs, surgical preferences 
and philosophies. The initial concept for 
fixation of both prosthetic components 
relied on the use of bone cement. Bone 
cement, or polymethylmethacrylate, trans-
forms via an exothermic reaction to a solid 
material. It interdigitates with trabecular 

bone and, acting as a grout, holds the 
implant securely in place. 

In today’s practice, depending on the 
surgeon’s preference and the patient’s anat-
omy, cemented and cementless methods 
are used for fixing the femoral component. 
Cemented fixation (Figure 1) is often indi-
cated for femoral components in elderly 
patients with osteoporotic bone stock. Less 
common clinical scenarios favouring 
 femoral cementation include suspected 
malignancies or irradiated bone and fem-
ora with capacious intramedullary canals. 
Cementless fixation refers to specially 
coated implants that are press fitted for 
initial stability. Biological fixation occurs 
over weeks to months as the host bone 
bonds to the implant.

Bearing surfaces for femoral and ace-
tabular components can be manufactured 
from ceramic, cobalt chromium and 
highly crosslinked polyethylene (Figures 
2 and 3). The aim in choosing the correct 
bearing is to minimise friction and debris 
creation, which can provoke biological 
reactions that negatively affect the 
implant’s performance and lifespan. Com-
binations of bearing surfaces currently 
used include highly crosslinked polyeth-
ylene and ceramic on the acetabular side, 
which can be coupled with a metal or 
ceramic femoral head. 

Previously popular metal-on-metal 
bearing surfaces have mostly been aban-
doned and are now only used in a narrow 
patient population of men who have  
osteoarthritis and large femoral head sizes. 
This change in practice is largely due to 
the monitoring work of the AOANJRR, 
which in 2006 was the first body to publish 
concerns about higher-than-expected revi-
sion rates for a metal-on-metal bearing 
implant, the articular surface replacement 
(ASR) manufactured by Depuy Orthopae-
dics.4 Other large-head metal-on-metal 
implants have met a  similar fate and are 
no longer used.

Resurfacing total hip replacement 
(THR) remains an option in men younger 
than 55 years who have osteoarthritis and 
a normal anatomy. Resurfacing THR in 

    KEY POINTS

• Hip replacement surgery has been described as the operation of the 
century for its ability to restore quality of life to patients affected by 
arthritis. 

• After successful arthroplasty surgery, a patient should expect to return to 
normal everyday life with only very minor limitations. 

• A wide range of implants and implant combinations is on the Australian 
market. All are monitored for their performance and safety by the 
government-funded Australian Orthopaedic Association National Joint 
Replacement Registry.

• The registry publishes yearly reports and its data contribute greatly to 
research and development worldwide. 

• There are several comparable options for the implantation of a hip 
replacement, with varying surgical approaches, types of implants and 
fixation methods. 

• Surgeons are the best source of information to advise on hip replacement 
options. They will base their reasoning on the best available scientific 
literature. 
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women has been shown to have an unac-
ceptably high failure rate and its use is not 
supported.5 The decision on whether 
resurfacing THR is appropriate should be 
discussed with the treating surgeon. An 
important point is that there is no differ-
ence in activity level between patients who 
have had a resurfacing THR and patients 
who have had a conventional THR.5

The aim of every arthroplasty procedure 
is to eliminate the patient’s pain and restore 
their quality of life. The surgeon’s ultimate 
goal is to perform a minimal risk procedure 
and implant a highly durable artificial joint 
that feels and functions much like its  
natural equivalent. The AOANJRR now 
has 15 years of follow-up data on primary 
hip replacements. These data show that 
the revision rate for the best performing 
 primary hip implant combinations is 1.9% 
at 10 years and 4.3% at 15 years.3

Approaches for arthroplasty 
surgery
A surgical approach constitutes a safe and 
tested way of gaining access to the hip joint 
while minimising the risk of damage to the 
surrounding tissues. Approaches are  
commonly described according to the 
 anatomical route taken to enter the joint 

(Figure 4). Several surgical access routes 
have been described for implanting the 
prosthesis. Common approaches for 
arthroplasty surgery include the anterior, 
the anterolateral, the lateral, the medial and 
the posterior approach. A specific approach 
can be executed in a standard or a mini-
mally invasive fashion or several approaches 
can be used in combination. 

In the process of surgical dissection and 
to access the joint, the surrounding anatom-
ical structures are parted and sometimes 
detached from bone, which can necessitate 
postoperative restrictions to allow the 
repaired structures to heal. For example, in 
a posterior approach, the posterior capsular 
and muscular attachment are detached from 
the femoral neck during surgery, so internal 
rotation and concomitant flexion of the hip 
should be avoided as these movements stress 
the repair of these structures during the 
postoperative healing process. 

In the setting of an anterior approach, 
the anterior hip capsule is a weak spot 
because it is split and potentially resected 
during surgery. Hyperextension of the hip 
can cause anterior hip dislocation in this 
scenario. The lateral approach violates the 
abductor mechanism insertion around the 
greater trochanteric region. In order for the 
repair to heal, a patient might be required 
to use a stick to support the healing mus-
culature and protect the repaired tendon 
insertion. Each of these approaches offers 
specific advantages and risks.

Surgical approaches have received  
varying levels of coverage in the scientific 
and non-scientific literature. Currently the 
direct anterior approach is attracting con-
siderable attention. A 2017 study found 
that patients’ perceptions of the benefits 
and risks of this approach are shaped by 
interactions with relatives and friends 
rather than by interactions with healthcare 
professionals.6 There is no evidence in 
peer-reviewed scientific literature support-
ing claims that the direct anterior approach 
has superior long-term outcomes.7-13 

There is also a significant learning 
curve for the direct anterior approach dur-
ing which revision rates are higher than 
expected. A 2015 study of data from the 
Australian Orthopaedic Association 
National Joint Replacement Registry found 
that to be the case for the first 50 proce-
dures using the direct anterior approach.14 
In October 2017, the Australian Arthro-
plasty Society issued a position statement 
to all hip arthroplasty surgeons empha-
sising that there is no level 1 evidence that 
one single approach has superior results 
to another.15

What to expect after surgery
After surgery, the patient will stay in hos-
pital for three to five days and then have 
rehabilitation as inpatient or outpatient. 
The incision wound will take about 14 days 
to heal. Prophylactic anticoagulation is 
recommended for three to six weeks to 
minimise the risk of postoperative throm-
boembolic complications.16

Sometimes patients are asked to 

HIP REPLACEMENTS continued 

Figure 1. Fully cemented hip replacement.

Figure 2. Modern press-fit prosthesis, 
hydroxylapatite coated with ceramic head 
and press-fit type of acetabular component.

Figure 3. Examples of modern acetabular 
systems: a press-fit acetabular component 
with several bearing options, (left to right) 
metal on poly, ceramic on poly and ceramic 
on ceramic.
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observe hip precautions, such as using 
crutches and avoiding sitting in low chairs, 
to allow the repaired periarticular soft 
tissues structures to heal. 

Once the operative wounds and soft 
tissue structures have healed, the patient 
will be able to return to normal activities. 
These activities can even include sports 
such as tennis, jogging, horseback riding 
and skiing, but patients should be advised 
that minimising high-impact activities 
will maximise the life span of the implant. 
Patients are usually allowed to drive about 
4-6 weeks after the surgery. 

Red flags
The surgeon should be made aware of 
postoperative concerns so they can review 
the patient. Early review is especially war-
ranted if the patient complains of symp-
toms raising the possibility of infection, 
such as swelling, redness, fevers or rigors 
associated with an increase in pain, sudden 
loss of range of movement and the inability 
to bear weight (Box). 

Future outlook
More research and development, coupled 
with increasing data collection from 

international scientific literature, will 
result in further improvements in hip 
replacement surgery. Computational 
advances are enhancing our ability to 
extract valuable information from large 
data sources, such as combined regis-
tries. Advances in material science are 
 improving biocompatibility of implants 
and revision rates. Advanced 3D manu-
facturing will allow implant manufac-
turers to account for local anatomy and 
can pave the way for more customisation 
of implants and tools for surgical accu-
racy. Improvements in surgical technique 
will make the implantation process less 
traumatic. Robotics combined with imag-
ing and mapping techniques will add 
superhuman precision. Pre-surgery and 
rehab techniques, as well as anaesthetic 

progress, will help to reduce the length 
of hospital stay.

Conclusion
Hip arthroplasty surgery is a successful 
and well-established treatment modality 
that restores quality of life to patients. 
Arthroplasty surgery is also a very diverse 
field that is evolving and changing. The 
opinion of an experienced surgeon is 
 invaluable when making decisions related 
to hip arthroplasty surgery.  MT
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Figure 4. Approaches 
to the hip from a 
posterior, lateral and 
anterior direction.
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RISKS OF TOTAL HIP REPLACEMENT

Early complications include but are  
not limited to: 
• dislocations 
• pulmonary embolus 
• deep infection 
• haematoma formation, bleeding  

and transfusion
• symptomatic or asymptomatic  

deep vein thrombosis
• fracture and leg length discrepancy
• neurovascular injury
• medical complications such as 

pneumonia, cardiovascular incidents 
and urinary tract infections 

Late complications include but are  
not limited to:
• limping
• heterotopic ossifications
• residual pain
• aseptic loosening
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