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unaided, and 25% require full-time nursing-
home care.3

Evidence-based clinical practice guidelines
for the treatment of proximal femoral fractures
were first published in the Journal in 19994

and were updated in 2003.5 This article
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ABSTRACT

Objective: To update evidence-based guidelines for the treatment of proximal femoral 
fractures published in the Journal in 2003.
Data sources: Systematic search of MEDLINE, CINAHL and EMBASE for articles 
published from October 2001 to June 2008, and the Cochrane Database of Systematic 
Reviews (most recent issue searched — Issue 2, 2008).

y selection: Randomised controlled trials and meta-analyses of all aspects of 
-care hospital treatment and rehabilitation for proximal femoral fractures among 

cipants aged 50 years or older with proximal femoral fractures not associated with 
static disease or multiple trauma.
 extraction: All studies were reviewed independently by two assessors, who 
ded individual study results, and an assessment of study quality and treatment 

conclusions was made according to Cochrane Collaboration protocols. If necessary, a 
third review was performed to reach consensus.
Results: 128 new studies were identified and 81 met our inclusion criteria. 
Recommendations for time to surgery, thromboprophylaxis, anaesthesia, analgesia, 
prophylactic antibiotics, surgical fixation of fractures, nutritional status, mobilisation and 
rehabilitation have been updated. Also, recommendations regarding surgical wound 
closure, management of postoperative delirium, osteoporosis treatment and hip 
protectors have been added. The guidelines include the current National Health and 
Medical Research Council grades of recommendations for clinical guidelines.
Conclusions: Significant changes in recommendations have been made, particularly in 
relation to surgery, rehabilitation and tertiary prevention. Hip fracture should be treated 
according to the most up-to-date evidence to achieve the best possible outcomes and 
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optimal use of limited resources.
ip
ter
ciaH
  fracture is a commonly encoun-

ed clinical problem1 and is asso-
ted with high mortality rates.2

One in three older people who survive a hip
fracture return to their previous level of
independence, 50% require long-term help
with routine activities and cannot walk

updates the 2003 guidelines and includes the
current National Health and Medical Research
Council (NHMRC) grades of recommenda-
tions for clinical guidelines.

METHODS
We identified randomised controlled trials
(RCTs) and meta-analyses of interventions for
hip fracture management that were published
from October 2001 to June 2008 by searching
electronic databases (MEDLINE, EMBASE and
CINAHL). The Cochrane Database of System-
atic Reviews was searched up to Issue 2, 2008.
Search terms were “hip fractures” together
with specific interventions, which had been
identified in the review published in 2003.5

Searches were limited to RCTs and meta-
analyses, participants aged 50 years or older,
and proximal hip fractures not related to
metastatic disease. Primary studies which had
already been included in Cochrane Collabora-
tion reviews at the time of our literature search
were not re-reviewed. In the absence of an
RCT, we searched for large-scale observational
studies.

All articles were read independently by two
assessors (JCSM and IDC). Results and data
on study quality were recorded on a proforma
developed according to Cochrane Collabora-
tion guidelines for assessment of study qual-
ity.6 Disagreements were resolved by a third,
independent assessor (LMM) and a consensus
meeting. Where possible, studies were dis-
cussed with the relevant local experts in the
field (eg, orthopaedics, pain medicine and
anaesthesia) to ensure that the extracted infor-
mation was relevant for clinical practice in
Australia.

Individual study results and an assessment
of the quality of each study’s methods were

summarised in a table format with author,
year, number of participants, interventions
tested, ranking of bias (low, moderate, high),
adequate concealment of allocation of patients
to groups, and summary of results with rela-
tive risk, 95% confidence intervals and conclu-
sions regarding treatment.

These tables were then used to generate a
summary for each intervention, which
included the previous recommendation, a
summary of the evidence provided by the new
studies and any new recommendations.

Evidence-based guidelines were then
developed, with current NHMRC grades of
recommendations.7

RESULTS
We identified 128 new studies, of which 81
met our inclusion criteria. Twenty-seven stud-
ies were excluded for one of the following
reasons: they were not RCTs (11 studies), they
were not specific for hip fractures (5), they
were primary prevention studies (6), and they

were published in a language other than Eng-
lish or did not meet our other inclusion criteria
(5). Twenty studies were not re-reviewed, as
they were included in Cochrane Collaboration
reviews at the time of searching.

Sixteen Cochrane Collaboration reviews
and 65 additional relevant articles published
from October 2001 to June 2008 were identi-
fied. No new RCTs or meta-analyses were
found relating to the following interventions:
preoperative traction, prevention of pressure
sores, oxygen therapy, pressure-gradient stock-
ings, surgical wound drains, postoperative
blood transfusion, surgical swabs and urinary
catheterisation.

Four new issues in hip fracture manage-
ment — surgical wound closure, reducing
postoperative delirium, osteoporosis treatment
and hip protectors — were included in our
review, because they are pertinent manage-
ment issues that have not been included in
previous reviews or because studies addressing
these issues are now available.
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The updated evidence-based guidelines are
summarised in the Box.

DISCUSSION
The NHMRC recommends regular review of
established guidelines.7 Our study updates
previously published guidelines for the treat-
ment of proximal femoral fractures.5

We made very few changes to previous
recommendations, but we identified signifi-
cant additional information — particularly
regarding anaesthesia, analgesia and rehabilita-
tion. We updated recommendations regarding

thromboprophylaxis, type of anaesthesia, type
of analgesia, type of surgery (for displaced
intracapsular and subtrochanteric fractures),
nutritional status, mobilisation and rehabilita-
tion, and we added recommendations regard-
ing surgical wound closure, reducing
postoperative delirium, osteoporosis treatment
and hip protectors.

One controversial issue is determining the
correct timing for surgery. Early surgery (within
24–36 hours) is recommended for most
patients once a medical assessment has been
made and the patient’s condition has been

stabilised appropriately. In the largest system-
atic review to date (257367 patients), increased
odds for 30-day all-cause mortality and 1-year
all-cause mortality were observed for delay to
surgery beyond 48 hours (41% and 32%,
respectively).11 The main controversy is that
delay to surgery may be a confounding factor
affecting survival, rather than an independent
factor affecting survival — patients for whom
surgery was delayed could have been sicker on
admission or may have required more preoper-
ative examinations to stabilise their medical
conditions. However, it was argued that the

Clinical practice guidelines for the management of proximal femoral fractures*

1. Time to surgery (C)8,9

Early surgery (within 24–36 h) is recommended for most patients once a 
medical assessment has been made and the patient’s condition has 
been stabilised appropriately. Undue delay to surgery (> 48 h) in older 
patients using antiplatelet agents may be associated with higher 
morbidity, which may indirectly affect mortality.10,11

2. Preoperative traction (A)12-14

There is no evidence to support the routine use of preoperative 
traction. The routine use of preoperative skin and skeletal traction 
should be abandoned.

3. Prevention of pressure sores (A)15,16

All patients should be nursed on a pressure-relieving mattress rather 
than a standard hospital mattress. Patients at very high risk of pressure 
sores should ideally be nursed on a large-cell, alternating-pressure air 
mattress or similar device.

4. Oxygen therapy (B)17,18

Some evidence supports the routine use of oxygen therapy for the first 
72 h after surgery. All patients should have oximetry assessment from 
the time of emergency admission to 48 h after surgery, and oxygen 
administered as necessary.

5. Thromboprophylaxis (A)19

The substantial majority of hip fracture patients should receive low 
molecular weight heparin. Mechanical devices should be used for 
patients in whom anticoagulants and antiplatelet agents are 
contraindicated.

6. Pressure gradient stockings (A)20,21

Patients should be wearing pressure gradient stockings as soon as 
possible after admission.

7. Type of anaesthesia
Regional anaesthesia is recommended for most patients, and may 
reduce acute postoperative confusion (A).22 For continuous spinal 
anaesthesia, the paramedian approach is associated with a better 
catheter insertion rate compared with the classic midline approach (B).23

8. Type of analgesia
Adequate analgesia should be administered before and immediately 
after surgery. Three-in-one femoral nerve block is an effective method 
of providing analgesia to patients with hip fracture in the emergency 
department (A),24 and is useful for reducing postoperative pain (A).25 
Intrathecal morphine is a useful and safe technique for providing 
postoperative pain relief after hip fracture surgery (B).26

9. Prophylactic antibiotics (A)27

Prophylactic intravenous antibiotics should be given at induction of 
anaesthesia. Prolonged antibiotic use is of no proven benefit for 
prophylaxis of wound infection. There is no evidence to suggest that 
topical antibiotics reduce wound infection (C).28

10. Type of surgery
Extracapsular (trochanteric) fractures (A) should be treated surgically. 
A sliding hip screw appears to be superior to fixation with 
intramedullary nails, given the lower complication rate of the sliding 
hip screw (A).29-31 Unstable intertrochanteric fractures reduced in a 
slightly valgus position may achieve a better position after fracture 
healing (B).32 There is insufficient evidence from randomised trials to 
determine important differences in outcome between different 
designs of intramedullary nails,33 or whether replacement arthroplasty 
has any advantage over internal fixation (A).34 

Undisplaced intracapsular fractures (A) should have internal fixation 
with a widely used method that is familiar to the surgeon (cancellous 
bone screws or compression screw and plate).35

Displaced intracapsular fractures (A) have no clearly superior surgical 
treatment. The options for surgical treatment of this fracture are 
internal fixation or arthroplasty. Hemiarthroplasty (femoral head 
replacement) is associated with greater initial operative trauma but 
has a lower risk of implant failure requiring reoperation of the hip than 
internal fixation,36,37 making it a cost-efficient treatment.38 At present 
the choice of treatment is best determined by patient factors 
(including age, presence of arthritis, availability and cost of the 
different types of treatment, surgeon experience and preference) (B).39

Subtrochanteric fractures (C) (including reverse oblique and 
transverse intertrochanteric fractures) can be treated with an 
intramedullary nail (eg, proximal femoral nail), which appears to be 
superior to a sliding hip screw because of shorter duration of surgery, 
shorter hospital stay, fewer orthopaedic complications and less need 
for major reoperations.40

11. Surgical wound drains (A)41-44

Surgical wound drains may not be required as often as currently used 
and early removal is advised (about 24 h after insertion).

12. Surgical wound closure (B)45

Superficial wound complication rates are higher for wounds closed 
with metallic staples compared to wounds closed with subcuticular 
vicryl.

13. Postoperative blood transfusion (B)46

Routine transfusion in asymptomatic patients with a haemoglobin 
level � 80 g/L may not be required.

14. Surgical swabs (B)47

Calcium alginate swabs should be considered in hip fracture surgery.

15. Urinary catheterisation (B)48

Avoid indwelling catheters (where possible). Intermittent 
catheterisation is preferable and has been shown not to increase the 
incidence of urinary tract infections.
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effect on mortality remains even after adjusting
for confounding preoperative factors. In con-
trast, other studies have found no differences in
short-term or long-term mortality because of
delay to surgery.9,10 However, these studies
used different criteria for delay to surgery (>96
hours and >24 hours, respectively) than the
large systematic review.11 Furthermore, delay
to surgery beyond 48 hours has been shown to
be associated with more than twice the number
of major postoperative complications, includ-
ing bedsores, pneumonia, urinary tract infec-
tions, deep vein thrombosis and pulmonary
embolism, compared with surgery within 48
hours.96

Our study has some limitations. It can be
difficult to decide whether evidence from
older populations without hip fracture can

be applied to people with hip fracture. For
example, although there is now extensive
evidence to guide clinical practice for falls
prevention, most of these studies have not
been conducted for patients with a hip
fracture. The Cochrane Collaboration
review of  fa l l s  prevent ion in the
community97 included only three of 111
studies of patients after hip fracture, but this
review should be carefully considered for
patients who remain at substantial risk of
falls after hip fracture. Furthermore,
although some of the recommendations are
likely to lead to additional expenditure, they
may lead to long-term resource savings
owing to reduction in morbidity (eg, delir-
ium) and possible reduction in mortality (in
the case of zoledronic acid).

Guidelines date quickly and our update
is up to mid 2008. In developing wide-
ranging systematic reviews and guidelines,
it inevitably takes considerable time to
review the primary studies and formulate
recommendations. Publishing in a peer-
reviewed journal also adds to the time
from literature search to date of publica-
tion. Summarising complex issues in a
review, such as this, can also be difficult.
Although guidelines provide a useful
resource for clinicians, it is still unclear
whether the use of evidence-based guide-
lines improves outcomes. However, a
recent meta-analysis suggests that using
evidence-based clinical pathways after a
hip fracture can lower the odds of com-
mon inpatient complications.98

Clinical practice guidelines for the management of proximal femoral fractures (continued)*

16. Nutritional status (B)
All patients should have a nutritional assessment, so that protein and 
energy supplements can be provided as needed. The use of protein 
and energy feeds may reduce “unfavourable outcome” (combined 
outcome of mortality and survivors with medical complications), but has 
no effect on mortality.49-51 The use of dietetic assistants to help improve 
nutritional intake may result in a slight reduction in mortality (B).52

17. Reducing postoperative delirium (B)
Proactive geriatric consultation may reduce incidence and severity of 
delirium in patients undergoing surgery for hip fracture.53,54 Prophylactic 
low-dose haloperidol may reduce severity and duration of delirium 
episodes and shorten length of hospital admission for hip surgery.55

18. Mobilisation
Early assisted ambulation (begun within 48 h of surgery) accelerates 
functional recovery and is associated with more direct discharges to 
home and less discharges to high-level care in previously community-
dwelling individuals (B).56 No particular mobilisation strategies 
(including neuromuscular stimulation of the quadriceps) can be 
recommended over others (A).57-61 Aerobic endurance exercise (upper 
body) may be integrated into standard rehabilitation to enhance 
patients’ aerobic fitness and mobility after hip fracture surgery (B).62 
A weight-bearing home exercise program improves balance and 
functional ability among older people who have completed usual care 
after a hip fracture (B).63

19. Rehabilitation (B)64

Patients with hip fracture should be offered a coordinated 
multidisciplinary rehabilitation program with the specific aim of 
regaining sufficient function to return to their prefracture living 
arrangements (B).65 Early multidisciplinary daily geriatric care reduces 
inhospital mortality and medical complications in older patients with 
hip fracture, but does not reduce length of stay or functional recovery 
(B).66,67 A program of accelerated discharge and home-based 
rehabilitation may lead to functional improvement, greater 
confidence in avoiding subsequent falls, improvements in health-
related quality of life and less caregiver burden (B).68-71 
Multidisciplinary programs — comprising early individualised 
occupational therapy during hospital admission, continuous 
rehabilitation as well as discharge planning (including a home visit and 

post-acute care coordination when appropriate) — improve physical 
outcomes, quality of life and self-care abilities, reduce readmission 
rates and depression, may reduce risk of falling and may be 
associated with cost savings (B).72-78 Extended outpatient 
rehabilitation that includes progressive resistance training can also 
improve physical function and quality of life compared with home 
exercise alone (B).79

20. Osteoporosis treatment
Vitamin D supplementation, injected or given orally, suppresses 
parathyroid hormone, increases bone mineral density and reduces 
falls after hip fracture in previously independent older women (B).80 
Frail older people confined to institutions may sustain fewer hip and 
other non-vertebral fractures if given vitamin D with calcium 
supplements (A).81-84

An annual infusion of zoledronic acid is associated with a reduction in 
rate of new clinical vertebral and non-vertebral fractures and may 
improve survival after a low-trauma hip fracture (B).85 Oral 
alendronate86 and oral risedronate are associated with reductions in 
rates of vertebral and non-vertebral fractures (B).87,88 In 
postmenopausal women with osteoporosis, strontium ranelate is 
associated with reductions in rates of vertebral and non-vertebral 
fractures, but reduced risk of hip fracture associated with strontium 
ranelate treatment has only been observed in women aged 74 years 
or older whose bone mineral density fits clinical criteria for 
osteoporosis (B).89,90 Of these studies, only the zoledronic acid trial 
was conducted in a population of patients who had undergone repair 
of a hip fracture.85

After hip fracture, the use of a case manager may help to increase the 
number of investigations (such as bone mineral density testing) 
performed and increase prescription rates of bone-protective agents 
(B).91 A perioperative inpatient intervention program, involving patient 
education and provision of a list of questions for the general practitioner, 
may increase appropriate therapeutic intervention by GPs.92

21. Hip protectors (C)93-95

Hip protectors may reduce the risk of hip fracture in institutionalised 
patients, but not in community-dwelling older people. Patient 
acceptance of hip protectors and adherence to their use remain poor 
due to discomfort and practicality.

* Recommendations that have changed or been added since publication of the review in 20035 are shown in italics, and current National Health and Medical Research 
Council grades of recommendations for clinical guidelines are included (A=body of evidence can be trusted to guide practice; B=body of evidence can be trusted to 
guide practice in most situations; C=body of evidence provides some support for recommendation[s] but care should be taken in its application; D=body of evidence 
is weak and recommendation must be applied with caution).7 ◆
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Our review has updated guidelines for the
management of proximal femoral fractures
that were originally published in 19994 and
updated in 2003.5 Significant changes in
recommendations, particularly in relation to
surgical treatment, rehabilitation and ter-
tiary prevention, have been made. The com-
mon clinical problem of hip fracture should
be treated according to the most up-to-date
evidence to achieve the best possible out-
comes and optimal use of limited resources.
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