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The aim of our study was to assess survivorship and 
function in young patients with hip resurfacing for 
degenerative arthritis secondary to childhood hip dis-
eases. Data was collected retrospectively using the in-
stitutional database and patient notes. Between 1999 
and 2012, there were 156 hip resurfacings performed 
in 143 patients (82 females, 73 males). Mean age at the 
time of surgery was 21.4 years (12.3 to 30.0). The 
main indications for surgery included ; DDH, AVN, 
Perthes’ and SUFE. Median follow-up was 4.1 years 
(1.0 to13.2). Median Oxford scores improved from 
54.2 pre-op to 18.8 post-op at a minimum of 2 years 
follow-up. There were 14 failures. Median head size 
was 46 mm (45 mm in the failures) For the failures, 
median cup inclination was 44.4 degrees and antever-
sion 7.6 degrees. We report the largest single surgeon 
series of resurfacing hip arthroplasty in the under 
30’s for childhood hip disorders. 90% 5-year survi-
vorship and good functional outcome can be achieved.

Keywords : hip resurfacing ; hip dysplasia ; young adult 
hip ; survivorship ; Perthes’ disease ; Developmental 
dysplasia of the hip.

INTRODUCTION

The management of degenerative arthritis sec-
ondary to childhood hip disorders in young patients 
is a significant challenge. Many of these patients 
have already undergone surgery in order to optimise 
bony anatomy, joint congruity and hip biomechan-

ics. Arthroplasty in this population is reserved for 
where there is no useful joint-preserving option. 
The surgeon aims to reduce pain and optimise func-
tion yet needs to conserve bone. Surgical challenges 
arise from the patient age, previous surgery, soft tis-
sue imbalance and aberrant femoral and acetabular 
anatomy. Arthrodesis is not acceptable anymore for 
reasons of function, cosmesis and self-esteem. It is 
undesirable because of adverse effects on spine and 
knee function and the development of degenerative 
changes in these parts. Total hip arthroplasty leads 
to stress shielding of the proximal femur. Stem fail-
ure leads to revision surgery, bone loss and func-
tional limitations.

Hip resurfacing was popularised in the early 
1990s as a way of preserving biomechanics, im-
proving hip stability and consuming less bone on 
the femur than a total hip replacement. A total hip 
replacement then becomes instead the first revision 
operation. It is potentially the lowest rung on the 
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arthroplasty ladder. Medium to long-term data 
shows promising survivorship and functional  results 
in males with “primary” osteoarthritis (4,15).

Previous studies have reported hip resurfacing in 
younger patients but study numbers have been lim-
ited and many have involved multiple surgeons in 
nature. Confusingly these have included hips with 
“primary osteoarthritis” (1-3,7,10,13,14,17), a diagno-
sis unacceptable in the age of modern imaging.

Resurfacing use has decreased in recent years 
due to reported concerns on patients with Adverse 
Reaction to Metal Debris (ARMD) (3), and higher 
than expected failure rates in females, and those 
with smaller implant sizes (4). We assessed the sur-
vivorship and function in young patients with hip 
resurfacing carried out exclusively by a single sur-
geon for degenerative arthritis due to childhood hip 
diseases.

SUBJECTS AND METHODS

All data was retrospectively extracted from our insti-
tution’s hip database or patient notes. Between 1999 and 
2012 there were 156 hip resurfacings performed in pa-
tients below thirty years of age by a single surgeon in 
143 patients. Eighty-two resurfacings were performed in 
females, 73 in males. Resurfacing was considered by the 
senior author as the preferred arthroplasty choice in 
young adults due to retention of femoral bone stock ; 
 allowing the inevitable future revision operation to be a 
total hip replacement with a standard femoral stem. There 
were a number of patients in our cohort with neuro-
muscular diseases or ‘windswept’ lower limbs contrac-
tures from immobility. It was decided that a resurfacing 
with a large femoral component would minimise disloca-
tion risk. Two patients died from unrelated causes during 
the follow-up period, and these was treated as censored 
data. Mean age at the time of surgery was 21.4 years 
(range 12.3 to 30.0). Indication for surgery is given in 
table I.

Pre-operative Oxford Hip Scores were collected using 
the method described by Pynsent et al (12) within 
6 months of surgery. In this method a healthy joint scores 
0% and the worst possible joint, 100%. Patients were 
 excluded if suffering with significant disability where it 
was deemed the Oxford score an inappropriate tool to use 
in these cases. For patients with pre-operative scores, 
 further scores were collected at regular intervals between 
their 6 weeks post-operative appointment and discharge.

Overall, the cohort included 88 Birmingham hips 
(Midland Medical Technologies Ltd, Birmingham, UK 
and Smith and Nephew, London, England) and 63 Adept 
hips (Finsbury Orthopaedics Ltd, later MATORTHO, 
Leatherhead, UK). Cup inclination and anteversion an-
gles were then measured with ImageJ software using the 
6-week post-operative x-ray (18). All patients were as-
sessed in clinic by the senior author at 6 weeks, 3 months, 
6 months, 12 months post-operatively and then at five 
yearly intervals.

Cobalt and Chromium levels of 7 parts per billion has 
been defined as a threshold level by the Medicines and 
Healthcare Products Regulator Agency (MHRA) (19) 
(119 nmol/L cobalt and 134.5 nmol/L chromium). Metal 
ion levels were collected when possible based on patient 
availability at various time intervals post-operatively.

Statistical Analysis

Kaplan-Meier analysis was used to determine the sur-
vivorship of the prosthesis with revision as the end point. 
Mood’s test was used for comparison of median values.

Surgical Technique

From 1999 to 2007, the posterior approach to the hip 
was used. The Hardinge approach was used from 2007 to 
2008. It appealed because of the excellent view of the 
anterior head-neck junction it afforded. Acetabular expo-
sure was comparable in both approaches. We reverted to 
the posterior approach because, so far, 15 of a total of 
356 patients operated upon by the Hardinge approach for 
arthroplasty or hip debridement ruptured their abductors 
and required secondary repair. We have found that hip 
resurfacing and hip debridement patients are not really 
patient or tolerant of the restrictions obligatory for the 
first six weeks after the Hardinge approach.

In choosing the prosthesis size we were conscious of 
the need not to adversely affect the head-neck ratio as it 
would restrict the range of motion. We were particularly 
conscious that the functioning articulating diameter in-
cluded the articular cartilage. Accordingly we deter-
mined component size by measuring the diameter of the 
unreamed acetabulum using an acetabular trial.

In terms of femoral component placement, we aimed 
to put the stem of the prosthesis parallel to the calcar in 
both planes. We used the isthmus of the neck as reference 
for the antero-posterior and medial-lateral location of the 
head component, regardless of the head shape. In dyspla-
sia and patients who had neuromuscular disorders, we 
often found a flat eroded surface laterally. In Perthes’ dis-
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ease we often had to trim back the circumferential diam-
eter of the short head to place the instruments accurately ; 
we also assessed the contra-lateral head-neck ratio and 
used this as a guide to help sizing in Perthes’.

If the bony head or neck were short we often found 
that restoring length fully resulted in a gap inside the 
head component which would be occupied with cement. 
If this occurred, we then judiciously lost some length to 
ensure that the apical weight-bearing bone had direct 
contact with the internal chamfer of the prosthesis and 
that the cement was fully contained and sealed by at least 
5mm of the cylindrical section of the head. Individual-
ised preparation and roughening of the small areas of 
bone not touched by the chamfer reamer was required. 
The head component was filled with chilled low-viscosi-
ty cement and seated on the femur. This technique did 
not allow more than 5-8 mm of leg-length on the femoral 
side. If greater length gain than this was required, we 
modified our acetabular preparation slightly.

On the acetabular side the most common problem 
 encountered was dysplasia. Our aim was to fix the ace-
tabular prosthesis in the normal hip centre. Initially we 
aimed for 15-20 degrees of anteversion and 45 degrees of 
lateral cover ; from 2007 we aimed for 40 degrees or 
 better of acetabular cover. We usually reamed the bony 
socket to 4mm more than the original diameter and 
 deepened it enough to allow the prosthesis to be medi-
alised to gain adequate antero-posterior grip. We started 
by reaming medially and posteriorly into the acetabular 

fossa with a reamer of less than the original acetabular 
diameter ; only then did we ream to the desired size in the 
direction of introduction of the prosthesis. It was often 
necessary to hammer a small punch medially onto the 
plastic mounting disc to seat the prosthesis medially 
 before the introducer handle was impacted fully. When 
using the  Dysplasia (Smith & Nephew) or the Extra 
 Fixation Cup (MATORTHO), in addition to the above 
measures, we secured the cup temporarily with a 4-5 cm 
cortical screw through the first fixation hole, before  fixing 
the cup definitively with the manufacturer’s 6.5 mm 
 neutralisation screws. Where we needed to gain some 
length on the acetabular side, we reamed medially enough 
to get the required grip and proximally only just enough 
to remove all articular cartilage. In achieving a subten-
tion angle of less than 40 degrees, there often resulted in 
up to 5 mm of exposed acetabular component laterally, 
which we disregarded and found to be of no concern.

RESULTS

Mean follow-up was 4.1 years (range 0.1 to 13.2). 
In 53 patients it was deemed appropriate to use the 
Oxford score as a measure of functional improve-
ment. These patients had pre-operative Oxford hip 
scores, and 198 scores were collected at various 
time intervals post-operatively (Fig. 1). There was 
no significant difference between the median scores 

Table I. — Pathology within the cohort
Indication for surgery Number
Congenital dislocation and dysplasia of the hip 43
Secondary Osteoarthritis – bone dysplasias 30
Avascular necrosis 22
Secondary OA – Cerebral Palsy 18
Perthes’ disease 18
Slipped upper femoral epiphysis (SUFE) 11
Previous infection 5
Inflammatory arthropathy 3
Secondary OA - Down’s syndrome 2
Psoriatic arthritis 1
Ankylosing spondylitis 1
Secondary OA – Spina Bifida 1
No indication recorded 1
TOTAL 156
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Cobalt and chromium levels were only available 
in 31 patients (32 hips). The median cobalt level 
was 1.24 (IQ range 0.71-8.54) and for chromium 
was 2.08 (1.30-6.71). The maximum levels for 
 cobalt and chromium against time from the primary 
surgery are shown in figures 5a and 5b respectively.

DISCUSSION

This is believed to be the largest series of hip re-
surfacings in the young adult from a single surgeon. 
The patients in our series present unique technical 
challenges to the arthroplasty surgeon. The series 
includes some pathologies which have been includ-
ed in other published papers, but this series has also 
reviewed resurfacings in a higher proportion of 
 patients with neuromuscular disease and bone 

of males and females at 2 or more years following 
surgery (p = 0.846).

There were 14 revision operations in 13 patients 
(one bilateral). There were 8 males and 6 females in 
this group. The demographics of these patients and 
reasons for failure are shown in table II. Example of 
a failure is shown in figure 2. Survival analysis is 
shown in figure 3. 5 year survivorship was 90.0%, 
and 78.6% at 10 years.

For the failures, the median post-operative cup 
inclination angle following primary surgery was 
44.4 degrees (IQ range : 32.0-51.0) and the antever-
sion angle was 7.6 degrees (IQ range : 7.6-8.2).

Cup sizes used in the cohort is shown in table III. 
In the overall cohort median head size was 46 mm 
(females median size 44 mm, males 50 mm). In the 
failures, median head size was 45 mm.

Fig 1. — Oxford hip Scores following surgery (time from surgery = time ‘0’)
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Table II. — Demographics of patients undergoing revision operations

Patient Age at 
operation

Head 
size

Cup size Aetiology Reason for 
failure

Months 
to 
revision

Previous 
surgery

Revision

1 24y7m 46 52 DDH Undiagnosed 
pain

15 Valgus 
osteotomy, 
trochanteric 
bursectomy, 
arthroscopic 
labrectomy, 
shelf 
osteotomy

Uncemented THR

2 18y7m 38 44 Acquired 
dysplasia 
(spastic-type CP)

Dislocation 
(cup slipped)

1 Cup revised

3 26y1m 38 46 Perthes Loose 
cup. Stem 
loosening

2, 36 Cup revised to Dysplasia 
cup, Uncemented THR

4 25y4m 46 52 DDH Loose cup 76 Cup revised
5a 19y4m 42 50 

(dysplasia 
cup)

Epiphyseal 
dysplasia

Stem 
loosening

28 Large metal-on-metal 
THR

5b 19y4m 42 48 
(dysplasia 
cup)

Epiphyseal 
dysplasia

Stem 
loosening

37 Revision to uncemented 
Freeman Stem

6 14y3m 42 48 Acquired 
dysplasia (spina 
bifida)

Dislocation ?

7 25y4m 46 52 AVN Loose cup 14 Fractured 
neck of 
femur – screw 
fixation

Cup revised

8 28y2m 50 56 Acquired 
dysplasia 
(spastic-type CP)

Loose cup 1 m Cup revised (dysplasia 
cup)

9 19y5m 46 52 AVN Stem 
loosening and 
loose cup

108 Exeter stem, Pinnacle cup

10 26y1m 52 58 Perthes Loose cup 2 Cup revised (dysplasia 
cup)

11 25y4m 46 52 DDH Loose cup 76 Cup revised
12 19y4m 44 50 

(dysplasia 
cup)

Epiphyseal 
dysplasia

Loose cup 
and stem 
loosening

41 Large metal-on-metal 
THR

13 19y4m 42 48 
(dysplasia 
cup)

Epiphyseal 
dysplasia

Stem 
loosening

37 Revised to uncemented 
Freeman stem
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soft tissue deficiencies around the hip joint and ab-
normal muscular forces. In cases where bone stock 
is particularly poor, caution should be taken when 
using a hip resurfacing, as relatively more acetabu-
lar bone is removed in contrast to a total hip replace-
ment, where smaller socket sizes can be used. We 
therefore recommend a total hip replacement in 
these cases where acetabular bone stock is compro-
mised. Previous osteotomy is usually a sign of sig-
nificant hip dysplasia. In these patients, restoration 
of the hip centre of rotation is challenging, and in-
correct placement of the cup may lead to disloca-
tion. In addition, severe capsular laxity and muscle 
attenuation/dysfunction usually occurs, adding to 
the potential for instability.

Where there had been a deficient iliac wing due 
to bone harvesting for Salter’s osteotomy or aceta-
bulo plasty, we have therefore become particularly 
conscious of the potential to convert a stiff, painful 
hip into a mobile but potentially unstable one, with 
poor muscle control not easily overcome by reha-
bilitation.

Several studies have reported the use of total hip 
arthroplasty (THR) in the young adult. Daurka 
 reported the ten-year results of THR in patients with 
an average age of 14.4, with a 62% survivorship of 
the acetabular component (94% of the femoral 
 component), but found improved results in the 
 ceramic-on-ceramic hips (5). Pruszcynski et al 

 dysplasias. We also believe our series of resurfacing 
in this population has the youngest mean age yet 
published.

The 5-year survivorship of 90% has demonstrat-
ed that good survivorship can be achieved in this 
complex group of patients, and is comparable to 
current published literature. In other papers (10,14) 
early failures have usually been seen due to femoral 
neck fracture and late failures due to implant loos-
ening. In our study, most failures occurred on the 
acetabular side. This does not appear to relate to in-
appropriate implant positioning (as our mean cup 
inclination in the series of failures neared 40 de-
grees), but may relate to poor acetabular bone stock, 

Fig. 2. — a. Pre-operative 18 year old patient with spastic-type 
cerebral palsy. b. 1 month post-operative film showing cup has 
slipped. c. Cup revised with additional screw augmentation.

a

b

c
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at 4.7 years, with femoral component failure again 
being the cause. Woon et al (17) reported the results 
of 53 resurfacings for a range of pathologies in 
 patients under 30 years, reporting an 8-year survi-
vorship of 95%.

The primary indication for resurfacing in this 
 cohort was pain relief. Functional improvement was 
a secondary objective, although our sub-cohort’s 
Oxford hip score improved significantly. It was to 
be expected that these scores would significantly 
worse compared to our institution’s median score 
following resurfacing. Our patients’ functional 
 status and expectations after surgery varied greatly 
depending on the patient’s syndrome or primary 
disease process. For example, patients with cerebral 
palsy seek pain relief and hip resurfacing also  allows 
their personal hygiene needs and modest mobility to 
be met a great deal more easily. This is in contrast to 
a patient who is otherwise well but suffering from 
primary childhood hip pathology (eg DDH, Perthes’ 
or SUFE). These patients seek pain relief but after a 

 reported 7 failures in 30 patients with THR under 
the age of 28 with a mean follow-up of 6.9 years (11). 
We found that hip resurfacing as well as having fa-
vourable survivorship in this age group, conferred 
the added benefit of a larger head size and reduced 
dislocation rate - important in those patients with 
neuromuscular disease.

Reito et al (13) reports a resurfacing survivorship 
of 90.5% in under 40’s at 7 years, however most 
patients in this group had “primary” osteoarthritis 
or AVN as their primary pathologies and may pose 
less of a surgical challenge. Most revisions in their 
cohort were thought to relate to ARMD. Sayeed et 
al reported a small series of resurfacings in patients 
with AVN with no failures at 7.5 years (14). Amstutz 
et al published results of resurfacing in dysplastic 
patients, with around a 90% survival at 6 years. In 
his series, in contrast to our own, all failures were 
on the femoral side (1). Amstutz published a further 
small series of patients with resurfacing for child-
hood hip disorders. There was a 92% survivorship 

Fig. 3. — Kaplan – Meier analysis for resurfacings. The red line is the cumulative survival curve with the 95%  confidence 
limits shaded in pink. The black line represents the NICE guidelines for hip arthroplasty survivorship.
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Fig. 4a & b — The time to maximum concentration of cobalt ions (Fig. 4a) and chromium ions (Fig. 4b) in whole 
blood from primary resurfacing. The blue symbols represent hips below the safe level and the red those above. The 
red filled symbols are revised hips. a. Cobalt ion levels post-operatively. b. Chromium ion levels post-operatively.
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the sole surgical goal. Oxford scores were not valid 
in neuromuscular patients and were only measured 
on a selected group of 53 patients, where it was 
deemed a valid measure of functional outcome.

For many surgeons, the indications for hip resur-
facing have been narrowed due to literature report-
ing poor outcomes in certain patient groups and the 
presence of ARMD. We report the largest single 
surgeon series of resurfacing hip arthroplasty in the 
under 30’s for childhood hip disorders. Despite a 
challenging cohort of patients, we have shown that 
hip resurfacing remains an effective treatment op-
tion with good survivorship and functional outcome 
in the medium-term. Resurfacing should form part 
of the armamentarium of the arthroplasty surgeon 
when faced with a degenerative hip in a young 
adult.
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