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autumn 1929 when he was accepted by the University of
Manchester to study medicine.  He was an extremely able
student, receiving several prizes during his undergraduate
career and even acquiring the Fellowship of the Royal
College of Surgeons of England (FRCSEng) in his first
year as a doctor - a quite remarkable feat. At the outbreak
of war Charnley volunteered for army service, enlisting in
the Royal Army Medical Corps.  He served in the Middle
East and North Africa for much of the war before
returning to England shortly after D-Day.  It was this war-
time experience which, in part, sparked his interest in
orthopaedics.  In 1947, following the retirement of his
mentor, the well known orthopaedist, Sir Harry Platt,
Charnley was appointed Consultant Orthopaedic Surgeon
at Manchester Royal Infirmary and, shortly thereafter,
visiting orthopaedic surgeon to Wrightington Hospital,
near Wigan.3 During the following years he produced
his two most well known textbooks, ‘Closed Treatment of
Common Fractures’ in 1950 and ‘Compression
Arthrodesis’ in 1953.  It was after these publications, in
the late fifties, that his interest in developing a low-
friction hip arthroplasty was to gain momentum.

It is possible to speculate that the invention of the
successful total hip replacement might have been delayed
by many years had it not been for a chance observation by
Charnley in the mid-1950s.  Whilst conducting a routine
outpatient clinic at the Manchester Royal Infirmary, he
saw a patient who had had a Judet1 prosthesis inserted in
his osteoarthritic hip two years previously.  The patient
passed a comment which caught Charnley ’s attention.  He
said that his replaced hip squeaked so loudly every time he
leant forward, his wife was now avoiding being in the same
room as him whenever possible.4 The squeak of the Judet
implant was something with which Charnley became
familiar.  It seemed to occur in a large number of the
patients who received a Judet implant for osteoarthritis,
but never in those with femoral neck fractures.  Charnley
concluded that this was due to the articular cartilage being
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For young doctors embarking on a career in medicine, the decision on

which path to take is often influenced by their experiences as an

undergraduate student and, in particular, by those doctors and teachers
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John Charnley's work is a testimony to the lifetime achievements of one

man, whose hard work and dedication have brought enormous benefit to

generations of patients the world over.

Introduction
In 1999, the medical journalist, James Le Fanu, began his
third book, ‘The Rise and Fall of Modern Medicine’ by
identifying the most important discoveries of modern
medicine – his ‘twelve definitive moments’.  Alongside the
discovery of penicillin and the birth of the intensive care
unit, he recognised the ‘singular achievement’ of Sir John
Charnley in the development of his total hip replacement.1

Le Fanu claimed that Charnley ’s contribution to medicine,
more than any of the other definitive moments, ‘conformed
to the commonly accepted view of how science works’. He took a
problem, namely that of the osteoarthritic hip, focussed
on the anatomy, physiology and pathology and through
experimentation, hard work and a degree of good fortune,
devised a solution which was to stand the test of time.
Variations on Charnley ’s total hip replacement
(arthroplasty) are now amongst the commonest
operations in orthopaedics with 40,000 hip replacements
being conducted every year in the United Kingdom alone.1

In one recent study of almost 8,000 over-65 year olds,
5.3% had had at least one hip replaced with 1.5% having
had bilateral total hip replacements.2

The Early Years: The Importance of Joint
Lubrication Theory
John Charnley was born in Bury, Lancashire on 29th

August 1911.  He started his training as a doctor in

EDUCATIONAL ARTICLE QUESTIONS
What is New in COPD?

Select the most appropriate true or false answers from the following:

1. The following have been associated with prognosis in COPD: 

a) Inspiratory capacity to total lung capacity ratio 

b) The BODE index 

c) Serum C-reactive protein levels 

d) Forced vital capacity 

e) Comorbidities 

2. The following are features of COPD:

a) FEV1 <80% predicted post bronchodilator 

b) Symptoms of cough and sputum production in smokers 

c) Full reversibility to bronchodilators 

d) A fixed obstructive ventilatory defect 

e) Frequent exacerbations associated with decline in FEV1 

3. The following are true about treatments for COPD: 

a) Long acting anticholinergic treatrment reduces exacerbation frequency 

b) Long term oxygen therapy and smoking cessation are the only treatments known to reduce 
mortality in COPD 

c) Mucolytic therapy may improve symptoms in COPD patients with frequent exacerbations 

d) Pulmonary rehabilitation improves health status and exercise performance and should be 
considered in treatment of moderate COPD 

e) Theophylline is a specific phosphodiesterase-4 inhibitor with bronchodilator and anti-inflammatory
properties 

4. The following statements concerning biomarkers in COPD are true:

a) The predominant cell type in induced sputum in COPD is the eosinophil 

b) C-reactive protein is an acute phase reactant which amplifies the inflammatory cascade and is 
increased in COPD 

c) 8-isoprostane is a marker of oxidative stress which is found in increased levels in induced sputum
from COPD patients

d) Matrix metallo-proteinases prevent tissue destruction in COPD

e) Alpha-1 antitrypsin protects the lungs from neutrophil elastase 

5. Acute exacerbations of COPD are associated with: 

a) Increased mortality 

b) Poor health status and exercise capacity 

c) An infective agent (bacteria or virus) in 20% of cases 

d) Air pollution 

e) Cardiovascular disease 

To view the correct answers to the questions, go to Page 57.
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technique to be sound, did not give up on hip arthroplasty,
and in the following months experimented with new
arthroplasty methods.  However, just like the squeaky
Judet hip ten years previously, the spark which led to
ultimate success was a chance occurrence.  During May
1962, Charnley ’s technician, Harry Craven, was contacted
by the representative of a little-known German plastics
manufacturer.  The representative had a sample of a new
plastic, High Molecular Weight Polyethylene (HMWP),
that caught Craven’s attention.  As he was investigating
the wear rates of different materials at this time, Craven
took a sample to test.  Charnley thought little of it on first
inspection, but Craven’s persistence with it was
worthwhile.

‘My office door opened to reveal Craven… After running [wear rate
tests] day and night for three weeks [with] this new material…[it]
had not worn as much as PTFE [Teflon] would have worn in 24
hours under the same conditions.  There was no doubt about it: we were
on.’ 17

Charnley, not wanting to expose patients to the potential
of a repeat of the Teflon reaction, implanted a sample of
both Teflon and HMWP under his own skin.  Not only
was there an initial systemic reaction to the Teflon
implant, but after several months a firm, tender nodule
had formed around it.  In contrast, the HMWP was not
painful and no nodule had formed.  In fact, it could not
even be definitely felt beneath the skin.  This was all the
proof Charnley needed.18

Between November 1962 and December 1965, he
personally conducted 773 HMWP total hip arthroplasties,
582 in ‘new’ patients and 140 of them in his ‘old’ Teflon
patients.  Not wanting to risk a repeat of the failure of the
Teflon arthroplasty, Charnley waited until 1972 to publish
his results.  They were worth the wait: 90 per cent of the
patients, many of whom were previously crippled with
pain, reported no pain whatsoever and the rest had only
slight or intermittent pain.  In addition, over 80 per cent,
most of whom were capable of walking only a limited
distance with sticks pre-operatively, were able to walk an
unlimited distance without the aid of sticks.  Charnley
calculated a success rate of 92.7 per cent.  Even in the
more difficult revision operations, the outcomes were
outstanding.19,20 Furthermore, these results lasted.  A
20-year follow-up study of 93 of these ‘original’ patients
published in 1986 showed that over 85 per cent were still
pain-free, a further 11 per cent had only occasional
discomfort and nearly 80 per cent had near-normal ranges
of movement.21

prostheses was their propensity to loosen due to twisting
forces in the shaft of the femur.  Most approached this
problem by fixing the prosthesis with a variety of bolts,
plates or screws, but Charnley took a different approach.
In collaboration with D.C. Smith, a lecturer in Material
Sciences at the University of Manchester, Charnley had
been experimenting with various materials in order to
improve the bond between the stem of the prosthesis and
the bone of the femur.  Eventually, they settled on
polymethylmethacrylate cement, a compound very similar
to the acrylic used by the Judet brothers to construct their
prosthesis.  He trialled it in Thompson and Moore
hemiarthroplasties and in the few patients whose
prostheses had failed for mechanical reasons, it was seen at
revision that the stem was still firmly fixed in the femur.
Charnley adopted this bone cement or ‘grouting’ as he called
it and later wrote at length about it in his third book,
‘Acrylic Cement in Orthopaedic Surgery ’.  By 1961, after
almost a decade of experimenting in the field of hip
arthroplasty, Charnley felt confident enough to publish
his work.  He had performed 97 small head diameter, low-
friction total hip arthroplasties since their invention in
January 1960.  The results were impressive with negligible
wear of the prosthesis after 10 months, almost every
patient totally pain-free and most able to ‘walk the length of
the ward without sticks and with only a slight limp’ by the time
they were discharged eight weeks post-
operatively.5,13,14,15 Unfortunately, disaster soon
struck.

Further Work Required: Discovery of High
Molecular Weight Polyethylene
During 1962, after a further 200 operations had been
done, it emerged that Teflon’s initial promising results
were short-lived.  Not only was there considerable wear of
the Teflon socket in a large number of patients but, more
seriously, the particles of Teflon which had worn off the
prosthesis caused a severe inflammatory reaction leading
to loosening of the prosthesis and renewed pain in the hip.
A disaster on the scale of the Judet prosthesis was only
avoided through poor uptake of the procedure by other
surgeons wary of yet another arthroplasty technique.
Unsurprisingly, Charnley was badly affected by this.
Feeling responsible, he personally performed all the
difficult, time-consuming revision operations.  At home,
his wife described his mood as if ‘everything was grey and there
was an all-pervading gloom.’ 16 However, his patients did not
share his sense of despair, many being delighted to have
had two or more years of pain-free mobility.  Charnley,
heartened by this and believing the theory behind his

contemporaneous work to come up with an improved
solution.

Refinement of the Low Friction Total Hip
Arthroplasty
Most of the orthopaedic surgeons in the late 1950s who
were still doing arthroplasties were replacing the femoral
head with a metal hemiarthroplasty prosthesis of the type
designed by Moore or Thompson.  These had a metal ball
of comparable size to the femoral head and a long stem
that was driven down the shaft of the femur.  This type of
operation is still performed today for elderly patients who
suffer a fractured neck of femur, but as a technique for
arthritis it was poor.  The prosthesis still loosened despite
the long stem and, due to the weakened nature of bone in
arthritis, the head of the prosthesis often eroded through
the acetabulum. However, in the early fifties, two surgeons
in Norwich, Kenneth McKee and John Watson-Farrar,
developed a total hip arthroplasty using a modified
Thompson’s hemiarthroplasty and a metal cup that
screwed into the roof of the acetabulum.11,12 This
metal-on-metal technique had mixed results, but it was a
procedure that Charnley drew on with one major
alteration.  Referring back to his earlier work that
identified steel-on-cartilage as having only twice the
frictional co-efficient of cartilage-on-cartilage, Charnley
used a Moore-type hemiarthroplasty implant similar to the
one used in the McKee-Farrar prosthesis, but replacing the
metal cup with a Teflon socket fixed into the acetabulum.
Charnley described his initial results as ‘gratifying’.
However, when discussing the technique with an
engineering colleague, it became clear that an improved
outcome might be expected if the smallest head possible,
that was still able to cope with the load transmitted
through it into the Teflon socket, was used.  With a
smaller head, the frictional torque (the friction developed
by the twisting motion of the head in the socket) would
be greatly reduced but at the cost of increased wear on the
Teflon socket.  However, counteracting this, the smaller
head would permit the thickness of the Teflon socket to be
greatly increased, which would not only protect against the
effects of wear but would ‘lessen the tendency for the socket to
rotate against the bone’.  Accordingly, Charnley almost halved
the diameter of the head from 42mm to 22.25mm.
Although all these steps to minimise friction in the joint
would contribute enormously to reducing the possibility
of failure of the prosthesis, Charnley regarded the
following final step as the most ‘significant breakthrough’.5

One of the key problems with the long-stemmed

normal in patients with fractures but worn in those with
osteoarthritis, often exposing the bony surface of the
acetabulum.  This squeak usually disappeared after a short
time, which some proposed was due to improved
lubrication of the joint, but Charnley was not convinced.
He believed that the squeak was due to a high level of
friction between the acrylic prosthesis and the acetabulum
and that its disappearance was due, not to improved
lubrication, but to wear and subsequent loosening of the
prosthesis.5 Charnley realised that one possible solution
to developing a successful replacement arthroplasty would
be to construct it of a low-friction material.  It was this
realisation that would eventually lead to the development
of Charnley ’s total hip replacement.6

In the 1950s, the recognised theory of joint lubrication
was that of hydrodynamic lubrication as proposed by
MacConnaill, Professor of Anatomy at University College,
Cork in the thirties.  In it he inferred from various
observations, that a very thin film of synovial fluid
separated the two sides of the joint and that the friction
present in the joint between the two surfaces was
dependent on the viscosity of this film of fluid.7

Charnley believed this theory was flawed and proposed an
alternative theory of boundary lubrication, in which the
quality of the substances making up the joint surfaces
rather than the fluid was crucial.  During the late fifties,
much of his work went into proving his theory, through
studying the friction developed between various surfaces.
His experiments showed that articular cartilage-on-
articular cartilage had the lowest co-efficient of friction,
that of polished steel against cartilage was twice as great,
while that of plastic or steel against bone, as had been used
in most of the earlier arthroplasties, was 40 times greater.
It was from this he deduced that to construct a successful
total hip replacement, a material needed to be found that
would give the same low level of friction as cartilage.8,9

Such a material was identified when Charnley was
introduced to polytetrafluoroethylene, or Teflon, during
consultation with the plastics division of ICI about a
suitable substance.10 Visually, Teflon is very similar to
cartilage, being white, semi-transparent and soft enough to
be cut with a knife.  Initially, Charnley tried a resurfacing
arthroplasty, lining the acetabulum and coating a
refashioned femoral head with Teflon.  However, whilst the
results at 3 months were impressive, with complete pain
relief and an excellent range of movement, longer term
results were poor due to avascular necrosis and resorption
of the femoral head.5 Not dissuaded by this failure,
Charnley persevered with Teflon and built on other
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A Comparison of Indication and Diagnosis in Native Renal
Biopsies Performed in Three Scottish Centres
E Fraser1, I Macleod2, B Mackinnon1, G Stewart2, K Simpson3, B Young1, S Fleming2, J
Fox3, C Geddes1
1Renal Unit, Western Infirmary, Glasgow, 2Renal Unit, Ninewells Hospital
Dundee, 3Renal Unit, Glasgow Royal Infirmary
Background Evidence regarding indication for renal biopsy is sparse. Aim:
The aim of this study was to compare frequency, indication and diagnosis of
native renal biopsies performed in Western Infirmary, Glasgow, (WIG), Glasgow
Royal Infirmary (GRI) and Ninewells Hospital Dundee (NHD). Methods
Data on each renal biopsy are collected prospectively using an electronic data
base and previously agreed codes for indication in each centre. This study
included all native renal biopsies performed in a 1 year period between 2005 and
2006.  Diagnoses were categorised as “glomerulonephritis”, “vasculitis & SLE”,
“interstitial nephritis”, “acute tubular necrosis”, “chronic ischaemic”, “diabetic
nephropathy”, “others”. Results In WIG, GRI and NHD 96, 69 and 75
biopsies were performed respectively giving an incidence per million population
(pmp) per year of 113.0, 96.5 and 166.7 respectively.  The incidence of biopsy
for the indication “acute renal failure” (ARF) was similar in WIG, GRI and
NHD (34.1, 25.2, 31.1 pmp/year respectively), but was highest in NHD for
“nephrotic syndrome” (22.4, 14.0, 28.9 pmp/year), “mild proteinuria, normal
renal function ± microscopic haematuria” (1.2, 2.8, 22.2  pmp/year), “moderate
proteinuria, normal renal function ± microscopic haematuria” (23.6, 19.6, 40.0
pmp/year), and “proteinuria, reduced renal function ± microscopic haematuria”
(7.1, 2.8, 31.1 pmp/year) with these last 4 indications accounting for most of
the difference in overall incidence between centres.  The major differences in
histological diagnosis between WIG, GRI and NHD were for
“glomerulonephritis” (37.7, 48.9, 68.9 pmp/year respectively), “vasculitis &
SLE” (20.0, 14.0, 26.7 pmp/year) and “diabetic nephropathy” (10.6, 4.2, 22.2
pmp/year).  Conclusions There is substantial variation in the incidence of
renal biopsy between centres.  This is mainly explained by an increased incidence
of biopsy for mild and moderate proteinuria with or without preserved renal
function in NHD.  The differences in indication probably explain most of the
difference in histological diagnosis between centres. Further study is required to
determine if variation in biopsy practice results in differences in clinical
outcomes.

Renal Biopsy for Proteinuria with Preserved Renal Function?
I Macleod, E Fraser, B Mackinnon, K Simpson, B Young, S Fleming, J Fox, C Geddes, G
Stewart  
Glasgow and Dundee
Introduction Practice varies amongst nephrologists in whether to biopsy
patients with proteinuria and preserved renal function. To compare practice
between units and look at how often management was influenced by biopsying
this group of patients we examined data from 3 Scottish centres. Methods
Retrospective data on all patients biopsied for proteinuria (with or without
microscopic haematuria) with preserved renal function were obtained from
Glasgow Royal (2000-2006) and Western (2005-2006) infirmaries and
Ninewells Hospital, Dundee (2003-2006). Biopsy details were retrieved from
the shared biopsy database and clinical information was then retrieved from
electronic and paper clinical records. Results Clinico-pathological data on 152
patients, (88 male), biopsied between Jan 2000 and May 2006 in Glasgow and
Dundee were analysed. The median level of proteinuria was 1.5g/day (range 0.2-
11g/day). The median eGFR was 81.0ml/min (range 29-145 ml/min). 127
patients (83.6%) had an eGFR ³60ml/min. The biopsy rate for this indication
was; 22.4, 22.4, 43.8 pmp/year for GRI, WIG and Dundee respectively. 83
patients (54.6%) had glomerulonephritis; [31 (20.4%)IgA, 19 (12.5%)FSGS,
17 (11.2%) membranous, 7 (4.5%) minimal change disease, 5 (3.3%) mesangial
proliferation other than IgA, 2 (1.3%) MCGN, 2 (1.3%) post infectious]; 19
(12.5%) vasculitis [9 (5.8%) lupus, 6 (3.9%) HSP, 4 (2.6%) pauci-immune
vasculitis]; 13 (8.6%) diabetic nephropathy; 12 (7.9%) vascular disease
[hypertensive and ischaemic nephropathy]; 14 (9.2%)'other diagnoses' [7
(4.6%) amyloid/fibrillary gn, 4 (2.6%) Alports, 3 (2%) thin bm]; 5 (3.3%) non-

diagnostic, 3 (2%) normal , 3 (2%) technical failure. There was a significantly
greater number of patients with vascular disease diagnosed by biopsy in Dundee.
24 patients (15.8%) received disease specific therapy following their biopsy, (12
Dundee, 9 GRI, 3 WIG). Excluding those with positive immunology or HSP, 11
patients (7.2%) received disease specific therapy; [6 amyloid, 2 minimal change,
2 FSGS, 1 MCGN]. No patient in this group had urinary protein
excretion<0.9g/day. Conclusion When patients are biopsied for proteinuria
and preserved renal function the diagnostic yield resulting in initiation of disease
specific therapy is low. Significantly more biopsies are performed for this
indication in Dundee. This increased rate of biopsy did not result in a higher rate
of disease specific therapy. This data would appear to support the practice of
using 1g/day urinary protein excretion as a threshold for biopsy, however the
numbers are small to base this conclusion on and prospective data from a
national biopsy database would allow us to answer this question. 

Prediction of Outcomes in Acute Renal Failure
TZ Ali1, IH Khan1, WG Simpson2, JA Townend3, WC Smith3 , AM MacLeod4
1Renal Medicine, Aberdeen Royal Infirmary, Aberdeen, 2Biochemistry,
Aberdeen Royal Infirmary, Aberdeen, 3Public Health, University of Aberdeen
4Medicine and Therapeutics, University of Aberdeen
We aimed to test the hypothesis that the RIFLE classification predicts outcomes
in patients with Acute Renal Failure (ARF) in a defined population (523390)
served by a single laboratory system. All patients with serum creatinine
concentrations >150 mmol/l (male) or >130mmol/l (female) between
1/1/2003 to 30/6/2003 who fulfilled the GFR criteria for ARF were included
irrespective of hospital treatment setting or requirement for renal replacement
therapy (RRT). Clinical outcomes were taken from the patients' hospital case
records (98% of which were obtained). 474 patients with ARF and 88 with acute
on chronic renal failure were identified (incidence 1803 and 335 per million
population respectively). Amongst ARF patients, significantly fewer in F
category had full renal recovery and significantly more required RRT (table refer
to www.smj.org.uk). RIFLE also predicted length of hospital stay (particularly
when those dying during admission were excluded) and in-hospital mortality but
not mortality at 90 days or at 6 months. In conclusion this population-based
study showed that incidence of ARF is much higher than previously thought,
with important implications for service planning and the provision of
information to colleagues so that early action can be taken to prevent
deterioration of renal function. The RIFLE classification was useful for
predicting in hospital mortality, the need for RRT, the length of hospital stay
and the likelihood of recovery of renal function but not survival at 90 days or 6
months. This classification therefore should be used to identify the patients at
greatest risk of an adverse short term outcomes. Kidney Research UK supported
this research. 

Acute HIT should be Considered when Cardio-Respiratory
Arrest Follows Line Insertion and / or Heparin Administration
S Finlay1, NJ Price2, M Crowther3, R Bloomfield2
1Department of Nephrology, 2Department of Anaesthesia and Intensive care,
3 Department of Haematology, Aberdeen Royal Infirmary, Foresterhill Road,
Aberdeen, AB25 2ZN
An 81 year old man with peripheral vascular disease, diet-controlled diabetes, and
impaired left ventricular function underwent an elective endovascular repair of
an infra-renal abdominal aortic aneurysm.  Intra-operatively he recieved a 3000u
intravenous bolus of unfractionated heparin, and he subsequently continued on
2500u of dalteparin™ (a low molecular weight heparin) for three days. Post-
operatively his renal function deteriorated, and nine days later he required
dialysis.  An internal jugular line was inserted and the catheter dead space 'locked'
with unfractionated heparin (5000u/ml) according to the manufacturer's
instructions.  Ten minutes after insertion of the line, he collapsed and cardiac
monitoring revealed pulseless electrical activity. The initial differential diagnosis
included major vascular injury, pneumothorax, haemothorax, cardiac tamponade,
pulmonary embolism, and anaphylactoid drug reaction.  The patient was
successfully resuscitated with adrenaline, atropine, and gelofusin™.  During
resuscitation, it was noted that he had developed purpura and spontaneous

Tackling the Problem of Post-Operative Joint
Infection
Charnley did not stop here.  In his early work, he had
identified a joint infection rate of approximately four per
cent.  Joint infections are a disaster in joint replacement of
all types and often require the removal of all of the
prosthesis.  Any attempt at subsequent revision is much
more time consuming than the primary operation.
Surgeons had for many years made attempts to prevent
bacteria getting to the surgical wound, but Charnley ’s aim
was to eliminate all bacteria from the surgical environment
instead.  Charnley had started work on this even during the
Teflon era.  He felt the best method would be for the
surgeons, dressed in full body suits, to operate in a filtered
clean air enclosure.  With a few modifications this
“greenhouse”, as it was dubbed, was used from 1962 to
1966.  Again his results were impressive.  The hourly
bacterial culture count was cut spectacularly from 90 to
1.8 and the infection rate dropped to one per cent.22,23

Further modifications reduced the infection rate further
and evolutions of Charnley ’s design combined with the
use of antibiotics have now allowed the infection rate to be
reduced to 0.2 per cent.24,25

Conclusion
Even after he officially retired in 1975, John Charnley was
still active in research into low-friction total hip
arthroplasty.  His devotion to work can be seen from his
entry under recreation in Who’s Who, which in an early
edition read ‘skiing two weeks per year – otherwise none.’ 26

Later, this became ‘other than surgery, none.’ 27 He was in
much demand to speak about his work and conducted
several intensive lecture tours worldwide.  Honorary
degrees, prizes and fellowships poured in, but the one
which meant the most to Charnley was the freedom of
Bury, his hometown, which he received in 1974.  Sir John
Charnley, knighted in 1977, died on 5th August 1982 at
the age of seventy.  He left behind a legacy – the most
successful operation for osteoarthritis of the hip.
Needless to say, research into improving the prosthesis has
continued unabated.  Notable advances include the use of
hydroxyapatite-coated femoral stems, which induces bone
growth and provides an improved method of securing the
stem, 28 and the use of a ceramic head, which has been
found to have a wear rate superior to that of the metal
head.29 Notwithstanding these more recent advances, an
end-result study published in 200430 has demonstrated
the remarkable durability of cemented Charnley total hip
replacements over a span of three decades, with 88 per cent

of the original prostheses intact at the time of the final
follow up.  This is indeed a fitting tribute to the man who
should surely be acknowledged as the ‘father of modern
total hip replacement’.31
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