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Surgical management of hip osteoarthritis

Rajiv Gandhi MD MS, Anthony V. Perruccio PhD, Nizar N. Mahomed MD ScD

steoarthritis is a leading cause of pain,

disability and health care use among

adults. The hip is the second most
common large joint affected by osteoarthritis."”
Although research has advanced our knowledge
of osteoarthritis, no therapies currently exist
that halt progression of the disease. In many
cases, the disease progresses to damage and
destruction of the joint. Consequently, orthope-
dic surgery has a critical role in the manage-
ment of osteoarthritis.

More than 30 000 hospital admissions for hip
replacement and revision surgery were reported
across Canada in 2008/09, a 63% 10-year
increase.* Aging of the population; increased
longevity, arthritis prevalence and rates of obes-
ity; and expanding indications for hip surgery
portend a continuing upward trend in demand for
surgical management of hip osteoarthritis.

Although there have been many advances in
surgical techniques and approaches for hip
osteoarthritis, debate continues on the optimal
management for the individual patient. In this
review, we discuss indications for surgery, re-
view surgical approaches and component materi-
als, and suggest future directions. We reviewed
randomized clinical trials, meta-analyses, and
prognostic, observational and retrospective
studies (Box 1).

When should patients be referred
for surgical assessment?

Referral for surgical assessment should be con-
sidered for patients who experience hip symp-
toms (e.g., pain, restricted function and stiffness)
that substantially affect quality of life and are
unresponsive to pharmacologic and nonphar-
macologic treatments.”” Evidence suggests that
early referral, before extensive functional limita-
tion and pain, and early intervention are associ-
ated with better patient-reported pain and func-
tion following surgery (Table 1).5"

Although patient-specific factors, including
age, sex, obesity and comorbidities, may vari-
ably influence patient-reported outcomes after
surgery (Table 2),'""® there is no suggestion that
these factors should be barriers to referral, and
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these factors are not used for wait-list prioritiza-
tion. Even if certain subgroups fare less well
after joint replacement, this does not mean that,
on average, they do not receive benefit." Further,
there is no consensus on the use of scoring tools
or algorithms by which referral is based on a
specific threshold being reached.

Glycemic control is critical because diabetes
confers an increased risk of deep infection (rela-
tive risk 2.11, 95% confidence interval [CI] 1.41
to 3.17) after surgery.” Also, cessation of smok-
ing for 6-8 weeks before intervention has been
shown to decrease wound complications (ab-
solute risk reduction of 26%).” Among patients
taking newer-generation antiplatelet agents such
as clopidogrel, it is recommended that these
medications be stopped 7 days before surgery,
particularly if spinal or epidural anesthesia is
being considered.?’ Finally, hip replacement
should be delayed 1 year after cardiac stent
placement.” Individual risk—benefit evaluation is
essential.”'*
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Box 1: Summary of literature review

" on " on

"“ceramic hip,
"hip replacement outcomes,

minimally invasive hip surgery,

" on

studies, as available.

We performed a literature search of PubMed (1980 to January 2013),
Embase (1980 to January 2013) and MEDLINE (1950 to January 2013)
databases. We used a combination of Medical Subject Headings, including
"hip replacement,” “hip arthroplasty,” “hip resurfacing,
mini-incision hip surgery,”
metal-on-polyethylene hip replacement,”
“revision hip replacement” and “meta-analysis.” Reference lists of selected
articles were also reviewed for additional studies. Two of us abstracted and
reviewed all data. We included the best evidence, including clinical trials,
meta-analyses, prognostic studies, observational studies and retrospective

" on

metal-on-metal,”

KEY POINTS

e Total hip replacement with a metal-on-polyethylene bearing surface
remains the gold standard for the treatment of end-stage hip
osteoarthritis, providing reliable improvement in pain and function

with consistent implant longevity.

e Registry reports suggest an increased rate of revision for hip resurfacing
compared with total hip replacement, particularly among female patients.

e A further registry report showed an increased failure rate of metal-on-
metal bearing surfaces compared with ceramic and polyethylene at

7 years.

e The outcomes of revision total hip replacement are poorer than those
of primary replacement, with patients reporting worse pain and

poorer function at 5 years after revision surgery.
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Table 1: Associations between early referral and postsurgical outcomes

Study

Design

Duration

Patients

Comparisons/
evaluations

Outcomes

Fortin
etal®

Garbuz
etal’

Vergara
etal.”

Hajat
etal."

Fortin
etal.”

Observational; Preoperativeto n =116,

longitudinal

Observational;
longitudinal

Observational;
longitudinal

Observational;
longitudinal

Observational;
longitudinal

6 mo after hip
replacement

From placement
on waiting list
to 1 yr after hip
replacement

Preoperative to
6 mo after hip
replacement

Preoperative to
12 mo after hip
replacement

Preoperative to
2 yr after hip
replacement

undergoing total
hip replacement
for osteoarthritis

Compared 6-mo
outcomes between
those with “high”
(better) and “low”

(worse) function
preoperatively

n =147,

undergoing total
hip replacement
for osteoarthritis

Examined probability
of achieving better
than expected
outcome at 1 yr based
on “long” (> 6 mo) v.
“short” (£ 6 mo) wait
and by count of
months on waiting list
from decision to
proceed with surgery
to operation

n =527,

undergoing total
hip replacement
for osteoarthritis

Examined predictors
of change in WOMAC
domains over 6 mo,
and predictors of
achieving minimal
clinically important
difference on
WOMAC domains,
including presurgery
status and wait time

n = 3600 at 12 mo,
undergoing total
hip replacement
(87.8% had
osteoarthritis as
primary diagnosis)

Examined predictors
of 12-mo Oxford Hip
Score status, including
presurgery status and
wait time

n = 84, Compared 6-mo

undergoing total
hip replacement
for osteoarthritis
(subset of sample
from Fortin et al.’
who completed
2-yr survey)

outcomes between
those with “high”
(better) and “low”
(worse) function
preoperatively

SF-36 physical function score,* WOMAC
pain score,t WOMAC functional
limitation score, ¥ hip range of motion:
mean difference (high-low) (95% Cl)
16.4 (7.3 to 25.5), -1.9 (-3.0 to -0.7),
-5.9 (9.7 to -2.1), 12.8°, respectively
(i.e., worse 6-mo status among those
with worse function preoperatively).

Better than expected v. not better than
expected WOMAC outcomes. 43% of
patients with short waits v. 31% of those
with long waits achieved better than
expected functional outcome. Those with
long waits had 50% decreased odds for
achieving a better than expected
outcome compared with those with short
waits. Each additional month spent
waiting was associated with an 8%
decreased odds (adjusted OR 0.92,

p = 0.05) of better than expected
functional outcome. No evidence of
negative effect of wait time found for
WOMAC pain and stiffness domains.

WOMAC pain score, WOMAC functional
limitation score, WOMAC stiffness score.§
Change in function was poorer (p =
0.025) among those who waited > 6 mo
for surgery. Progressive reduction in %
of patients surpassing minimal clinically
important difference with increasing wait
time; 74% v. 68% v. 52% for those
waiting < 3 mo, 3-6 mo and > 6 mo,
respectively (p < 0.001). Likelihood of
perceiving a gain greater than minimal
clinically important difference was lower
(OR 0.47, p = 0.006) with > 6 mo wait
compared with < 3 mo wait. No effects
on other WOMAC domains observed.

Oxford Hip Scoreql (measure of severity
of hip problems: pain, disability, loss of
physical function). Trend of worse
12-mo status with worse presurgery
status (p < 0.001), longer wait to first
outpatient appointment (p < 0.001)
and longer time on wait list (p < 0.001).

SF-36 physical function score,* WOMAC
pain score,t WOMAC functional
limitation scoret: mean difference
(high-low) (95% Cl) 14.7 (2.6 to 26.8),
-1.5(-3.11t00.1), —6.6 (-11.8 to —1.4),
respectively (i.e., worse 2-yr status
among those with worse function
preoperatively).

6 points.

Note: Cl = confidence interval, OR = odds ratio, SF-36 = 36-Item Short-Form Health Survey, WOMAC = Western Ontario and McMaster Universities Arthritis Index.
*The SF-36 physical function score ranges from 0 to 100: higher scores indicate better physical health, and a minimal clinically important difference is 20 points.

1The WOMAC pain score ranges from 0 to 20 and is standardized to a range of 0 to 100: 0 represents the best health status and 100 the worst health status, and
the minimal clinically important difference is 29 points.
$The WOMAC functional limitation score ranges from 0 to 68 and is standardized to a range of 0 to 100: 0 represents the best health status and 100 the worst
health status, and the minimal clinically important difference is 26 points.
§The WOMALC stiffness score ranges from 0 to 8 and is standardized to a range of 0 to 100: 0 represents the best health status and 100 the worst health status, and
the minimal clinically important difference is 25 points.
1IThe Oxford Hip Score ranges from 0 to 48: 0 represents maximum disability and 48 no disability, and the minimal clinically important difference is between 4 and
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What surgical options are there? hip arthroscopy (for femoroacetabular impinge-

ment) may be considered depending on the
In the early stages of osteoarthritis, joint-preserv-  patient’s underlying diagnosis. These procedures
ing procedures such as pelvic osteotomy (for  are generally not recommended for patients with
insufficient acetabular coverage of the femur) or  advanced degenerative changes. Patients with

Table 2: Patient-specific factors as predictors of patient-reported outcomes following total hip

replacement

Study; variable

Outcomes (generally assessed between 3 and 24 mo after surgery)

IIG

Ethgen et a

Age

Sex

Ethnicity
Obesity

Education

Comorbidity

Jones et al."”
Age
Obesity

Mental well-being

Comorbidity

Santaguida et al.”
Age

Sex

Obesity

Age was not a factor in pain outcomes.

Results were mixed for physical function: either no effect or older age
associated with somewhat worse scores.

Reported change in pain and function were similar across age groups, but
status was generally worse with older age.

Results were mixed: either no difference in change in pain and function, or
men trended toward greater improvement in function and/or pain.

Status at follow-up trended toward better among men.

Black patients had less change in pain and function than white patients.

Higher BMI was generally associated with greater change in pain and function,
but worse status.

Range of health-related quality-of-life outcomes: higher educational
attainment was generally associated with greater improvement.

Greater levels of comorbidity were generally associated with less improvement
in pain and function.
The influence appeared to be greater among older age groups.

Older age at surgery was associated with greater satisfaction.

Results were inconsistent for health-related quality-of-life outcomes.
Generally, no influence was identified; some patients reported worse
postoperative pain and functional status.

Preoperative psychological status explained some variation in postoperative
pain and function.

High levels of anxiety or depression were associated with worse outcomes.
A greater number of comorbid conditions were associated with worse short-
term pain and functional outcomes.

The overall impact appeared to be relatively small.

The influence of older age was believed to be mediated through number of
conditions.

Results were inconsistent for revision surgery; younger patients were at
somewhat greater risk at 2-20 yr.

Older age was associated with greatest risk of death at 30-90 d.

Older age was associated with poorer function, though not when assessed
using WOMAC.

Age was not associated with postoperative satisfaction, but older age was
associated with less satisfaction after revision surgery.

Results were inconsistent for revision surgery; men were at somewhat greater
risk, particularly younger men.

Men were generally at greater risk of death at 30-90 d.

Women generally had poorer function, showed less functional improvement
and showed less postoperative pain.

Sex was not associated with satisfaction following the primary procedure, but
women reported less satisfaction following revision surgery.

Higher BMI was associated with poorer postoperative function.

Obesity status was not associated with postoperative satisfaction.

Note: BMI = body mass index, WOMAC = Western Ontario and McMaster Universities Arthritis Index.
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advanced joint damage are best referred to a sur-
geon to consider the options of either hip resur-
facing or total hip replacement.

In a traditional hip replacement, the femoral
head and damaged acetabulum are both removed
and replaced with metal, plastic or ceramic compo-
nents (Figure 1). Cement may be used for fixation,
but most hip replacements performed in Canada are
now uncemented” owing to longer implant sur-
vival.** Although ethical concerns, and costs, pre-
clude clinical trials for establishing the merits of hip
replacement,” many observational studies have
shown this procedure to be highly effective (and
cost-effective) in minimizing pain and restoring
function.'**** Because surgical techniques and the
design of prostheses and materials have improved
over several decades, the risks of complications and
early revisions following replacement have dimin-
ished. Rates of complications occurring within 90
days after surgery were found to be 1.0% for mor-
tality, 0.9% for pulmonary embolus, 0.2% for
wound infection, 4.6% for hospital readmission and
3.1% for hip dislocation among the US Medicare
population.” Ten-year revision rates after surgery
can range from 5% to 20%, depending on age and
fixation technique.®

Despite the overall success of hip replace-
ment, studies have documented that 5% to 25%
of patients who undergo this procedure report
minimal improvement or dissatisfaction with
their outcomes.'*!¢187

In hip resurfacing, the femoral head is left in
place but trimmed and capped with a metal cov-
ering. The damaged acetabulum cartilage is
removed and replaced with a metal shell, similar
to a traditional hip replacement. The proposed
advantages of resurfacing include bone conserva-
tion among patients likely to outlive a traditional
replacement (i.e., younger patients), improved
hip range of motion and the potential for allowing

Figure 1: Components of traditional hip replacement.
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younger patients an increased level of activity.
Reported disadvantages include increased risk of
femoral neck fracture, more bone loss on the
acetabular side, a more difficult operation requir-
ing larger incisions, and increased risk of sys-
temic exposure to metal ions resulting from wear
of the metal-on-metal bearing surface.**

Hip resurfacing is predominantly considered
for the young active patient with end-stage
osteoarthritis.”” Early and mid-term follow-up
generally has shown comparable results to those
of standard replacement.”* However, complica-
tions particular to this procedure have been
identified (as stated previously), and emphasis is
placed on patient selection, component selection
and surgical technique to avoid poor and
adverse outcomes and short-term failures.*7%7
Many surgeons avoid resurfacing in post-
menopausal women because of an increased risk
of femoral neck fracture, and in those with
known renal insufficiency owing to the potential
for metal ion accumulation.

Earlier generations of resurfacing devices fre-
quently failed, often because of problems with
excessive wear of the bearing surface materials.
Since then, improvements in surgical technique
and design have led to a renewed interest and use
of hip resurfacing.

Is hip replacement or is hip
resurfacing the best approach?

Matched comparative studies and clinical trials
have compared short- and long-term outcomes
of hip resurfacing versus hip replacement
(Table 3).453%%70 One of the larger matched stud-
ies with 5-year follow-up compared patients who
had undergone hip resurfacing with those who
had undergone traditional hip replacement.” The
authors found that the hip resurfacing group were
more active in running (58.5% v. 13.7%, p <
0.001), sports (73.6% v. 33.3%, p < 0.001) and
manual labour (60.4% v. 39.2%, p = 0.049).%

The consensus from 3 clinical trials™"™ is that
hip resurfacing has no added advantage with
respect to gait speed, stride length, stair climb-
ing,” range of motion™ or health-related quality
of life.””"”* One study found that a substantially
higher number of patients who had undergone
hip resurfacing returned to moderate or high
activity levels 1 year after surgery (77%) com-
pared with those who had undergone hip replace-
ment (39%).” No published trial appears to be
adequately powered to compare the complication
rates of resurfacing versus replacement, however.

Limited to short-term follow-up, current trial
evidence does not adequately address the differ-



ence in implant lifespan between resurfacing and
replacement. Norwegian™ and Australian” reg-
istry data showed increased rates of revision at 2
and 5 years, respectively, for resurfacing versus
replacement. Longer-term follow-up periods for
present resurfacing designs are needed. A recent
UK-based registry study reported high revision
rates among women who had undergone hip
resurfacing (8.5% at 5 yr), and the authors advo-
cated against resurfacing in female patients.*

Given the added expense of implants used in
hip resurfacing, a cost—benefit analysis should be
considered in future trials comparing this proce-
dure with hip replacement.

Is mini-incision hip surgery
preferable to conventional
hip surgery?

The traditional approaches to hip replacement are
the direct lateral and posterior approaches. The

REVIEW

traditional incision is typically 15 cm or greater
in length. Differences have not been shown for
dislocation, limp or function between the 2 ap-
proaches.” Mini-incision hip surgery was devel-
oped with the goal of decreasing tissue injury and
blood loss, and improving patient outcomes.
Although there is no universally accepted defini-
tion of mini-incision, many define it as an incision
less than 12 cm in length. Patients considered
appropriate candidates should have a body mass
index of 30 or less, or a thigh circumference of less
than 50 cm.”” Clinical trial evidence comparing
mini-incision with conventional approaches is lim-
ited (Table 4777°%). For smaller incisions, findings
suggest no difference for in-hospital morphine use
(mean 42.9 £ 97.4 mg v. 45.0 £ 96.8 mg, p=
0.89), and reduced intraoperative blood loss (mean
314 £ 162 mL v. 366 = 190 mL, p = 0.03) but no
difference in transfusion rates (mean 0.42 + 0.95
units v. 0.30 £ 0.66 units, p = 0.27).”77% Differ-
ences in patient function 3 months and 1 year after
surgery were not found.**

Table 3: Selected studies comparing outcomes of total hip replacement and hip resurfacing
Findings at follow-up (total
Final Sample hip replacement v. hip
Study Design follow-up, yr size Outcome resurfacing)
Garbuz et al.” RCT Mean 1.1 107 WOMAC score, 90.1 v. 90.4, p = 0.950
(range 0.8- mean
2.2) SF-36 physical 51.2v.51.2, p = 0.979
function score,
mean
Lavigne RCT 1 48 Gait speed, m/s 1.46 +£0.18 v. 1.44 £ 0.19,
etal.” p > 0.05
Step length, m 0.68 + 0.07 v. 0.67 + 0.07,
p > 0.05
Pollard et al.* Retrospective, 5-7 108 UCLA activity 6.8v. 84, p<0.001
matched score
et EQ-5D score 0.78 v. 0.9, p = 0.003
Smith et al.® UK registry 5 > 400 000 Implant failure Total hip replacement: 2.8%
(95% Cl 2.7% to 2.9%)
Hip resurfacing:
Men: 3.6% (95% Cl 3.3%
to 3.9%)
Women: 8.5% (95% Cl
7.8% t0 9.2%)
Corten and Australian 5 > 135000 Implant failure Total hip replacement:
MacDonald”  registry 2.7%
Hip resurfacing: 3.7%,
p < 0.001
Johanson Norwegian 2 > 170000 Implant failure, Total hip replacement: 1.2%
etal.” registry cumulative (95% Cl1% 1.2 to 1.3%)
fevisionirate Hip resurfacing: 3.3%
(95% Cl 2.2% to 4.3%),
p < 0.001
Note: Cl = confidence interval, EQ-5D = Euro-Qol 5-dimension, RCT = randomized controlled trial, SF-36 = 36-Item Short-Form
Health Survey, UCLA = University of California Los Angeles, WOMAC = Western Ontario and McMaster Universities Arthritis Index.
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What are the comparative benefits
and risks of metal-on-metal versus
other bearing surfaces?

Metal-on-metal and other “hard-on-hard” bearing
surfaces such as ceramic have gained popularity
in recent decades because of their potential for
less wear and improved implant longevity over
traditional polyethylene bearing surfaces. To date,
trial evidence has not indicated any benefit of
hard-on-hard bearing surfaces over polyethylene
for implant survivorship (Table 5).2% A recent
UK-based registry report showed higher revision

rates for metal-on-metal bearing surfaces (6.57%,
95% CI 5.10% to 8.43%) compared with ceramic
(3.00%, 95% CI 2.45% to 3.68%) and polyethy-
lene (2.03%, 95% CI 1.69% to 2.44%) at 7-year
follow-up.*” The concern with metal-on-metal
implants is the accumulation of cobalt and
chromium ions in the body, with a potential for
cardiac toxicity, local soft-tissue erosions (pseu-
dotumours, estimated incidence of 1% at 5 yr™)
or neurologic complications.**'** A case series
that reported on early failures (within 2-3 yr of
surgery) cited implant loosening in 56% of these
failures, and the remainder as soft-tissue reac-
tions, pseudotumours and persistent pain.”* These

replacement

Table 4: Selected studies comparing outcomes of minimally invasive and standard-incision total hip

Findings at follow-up

Final Sample (mini-incision v. standard
Study Design follow-up size Primary outcome incision)
Dorr et al.* RCT 6 mo 60 Total blood loss, 352.3 + 145.5 v. 408.3
mL, mean +158.3, p=0.12
Length of stay, h, 63.2 + 13.3v. 73.6 + 23.5,
mean p =0.04
Ogonda RCT 6 wk 219 10-m walk time, s, 54.4 +29.8v.54.5 +32.7,
et al.” mean p =0.97
Stair climbing, s, 19.31 £ 8.78 v. 19.58 = 9.38,
mean p =0.83
Hematocrit level on  0.275 + 0.04 v. 0.276 + 0.04,
discharge, mean p=0.75
36-h VAS pain 16.8 + 20.3v. 19.8 + 21.2,
score, mean p=0.29
Chimento Retrospective, 1 60 Total blood loss, mL, 378 + 151 v. 504 + 205,
etal.” matched cohort mean p < 0.009
6-wk limp 21.4% v. 46.8%, p = 0.04
1-yr limp None

Hospital length of 5.8 (4-13) v. 5.5 (3-15),
stay, d, mean (range) p=0.6

Note: RCT=randomized controlled trial, VAS = visual analogue scale.

replacement

Table 5: Selected studies comparing outcomes of metal-on-metal and metal-on-polyethylene hip

Mean difference (95% Cl)

Final Sample (metal-on-metal v. metal-on-
Study Design follow-up, yr size Outcome polyethylene)
Dahlstrand et al.* RCT 2 54 Harris Hip score 3.1(-2.0t0 8.2)
Engh et al.” RCT 2 59 Harris Hip score 4.0 (-0.4 to 8.4)
Lombardi et al.* RCT 5.7 99 Harris Hip score 1.2 (-1.9 to0 4.3)
MacDonald et al.” RCT 3.2 41 Harris Hip score 0.4 (-7.0t0 7.8)
Zijlstra et al.* RCT 10 200 Harris Hip score 1.0 (-2.9 to 4.9)

Note: Cl = confidence interval, RCT = randomized controlled trial.
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implants have recently garnered substantial
media attention owing to some companies
removing their products from the market over
concerns of early failures, and owing to safety
advisories from the US Food and Drug Adminis-
tration and Health Canada.””*® Metal-on-metal
bearings should be avoided in women of child-
bearing age because of the risk of metal ion accu-
mulation. Patients with metal-on-metal hip
replacements without symptoms should have reg-
ular follow-up by their surgeon.

Ceramic implants have not shown improved
longevity over polyethylene, and they have the
potential risk of fracture.” Further, up to 10% of
ceramic hips may have an audible “squeak,” which
is troubling enough that patients have required revi-
sion to change the bearing surface.” Clinical trial
data and cost—benefit analyses, with a minimum
15-20 years of follow-up, are still needed to defini-
tively address the issue of “best” bearing surface.

What management options exist
when patients require revision?

Based on expert consensus, patients with im-
plants should be followed biennially by an ortho-
pedic surgeon, regardless of symptoms, for clin-
ical and radiologic investigation of implant wear.
Symptoms of implant wear or loosening may
include groin or thigh pain, or symptoms of hip
instability (i.e., a feeling of giving way).

Revision surgery, including multiple revisions,
may be required for a diagnosis of aseptic loosen-
ing of 1 or both components, recurrent dislocation
or infection. For recurrent dislocation, assuming
adequate component alignment, the surgical
options are revision to a larger femoral head or a
hip-stabilizing (constrained) acetabular component.
For aseptic loosening, revision options exist; how-
ever, bone grafting, cement or metallic augments
may be needed to compensate for bony defects. For
infection, the common procedure is a 2-stage revi-
sion, whereby the components are removed and a
temporary implant is used to deliver local antibiotic
therapy in addition to parenteral antibiotic therapy.
Following infection eradication, new hip implants
are inserted. Length of stay in acute care after revi-
sion is generally longer than for the primary opera-
tion (6.2 v. 4.0 d), and patients report worse pain
and poorer function at 5 years following revision
compared with the primary surgery.”'*

Future directions
More people are living longer and indications for

hip surgery are expanding to include younger
patients, which suggest a potentially greater

REVIEW

future demand for revision surgery. To minimize
this likelihood, continued improvement of design,
materials and surgical techniques are key.""

As indicated, there are still gaps in our under-
standing of the benefits and disadvantages of hip
resurfacing versus hip replacement, mini-incision
versus conventional approaches, and optimal bear-
ing surfaces. These areas require further research.

Efforts in tissue engineering and biologic ther-
apies for osteoarthritis have focused on repair of
cartilage defects. Methods have included bone mar-
row stimulation techniques, osteochondral grafting
and chondrocyte implantation.'™* Although many
are investigating stem cell use in cartilage regenera-
tion, limited evidence is currently available to sup-
port routine use of this technique.
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