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BACKGROUND
Approximately 21,000 neck of femur (NOF) fractures occur annually in
Australia and this frequency is expected to increase with our aging
population. The injury remains the most expensive fracture to treat
and perioperative management can be challenging due to the
advanced age and comorbidities of the population cohort. Introduced
in 2014, the NSW Agency for Clinical Innovation (ACI) guidelines
outline minimum standards for the management of hip fracture in
those over 65 in NSW. The standards are shown below:

OBJECTIVES
The aims of the study were to:

• the demographics, comorbidities, 
intra-op details, peri-op outcomes, 
mortality

• what affects mortality?
See

• with other hospitals and studies
• with ACI standardsCompare

• in areas of deficiency
• through research and collaborationImprove

METHODS
After obtaining ethics approval from the hospital human research
ethics committee, eligible cases were identified by searching
Nepean’s clinical coding system for relevant ICD-10-AM codes – a
diagnosis of hip fracture with treatment of operative management for
the 12 month period from March 2012 to March 2013. A total 270
electronic records were obtained, of which 4 physical records were
missing, leaving 266 patients with suitable data for analysis.

All ages were included, as were peri-prosthetic fractures. Exclusion
criteria was non-operative management. A total of 74 parameters
per patient were extracted by the lead authors through
retrospectively reviewing of patient files. Where possible, diagnoses
were compared with available radiology/pathology results. Mortality
data was obtained from the NSW Registry of Births Deaths and
Marriages.

We used the SAS 9.3 statistical software (SAS Institute Inc, Cary, NC)
to perform the univariate and multivariate logistic regression analyses
to identify predictors of 30-day and 1-year mortality. These were
expressed as odds ratios (OR) with 95% confidence intervals (CI) and
p-value. A p-value < 0.05 was considered significant.

RESULTS
DEMOGRAPHICS

Nepean Other hospitals

Mean age 82yrs 84yrs3

Female 72% 72%3

Top 3 comorbidities
Hypertension 62% 60%2

Dementia 29% 34%2

Ischaemic HD 24% 29%2

TIMING OF	SURGERY
Nepean Other	hospitals

Time	to	surgery
Mean 42.4hrs 38.7hrs3

>48hrs 26% 22%3

Surgery	within	hours	
(0800	– 1700hrs)

92% NA

Surgery	cancelled 8% NA

INTRAOP ANAESTHETIC AND SURGICAL DETAILS

Nepean Other	hospitals
ASA grade 1 – 3%

2 – 30%
3 – 43%
4 – 9%
5 – 1%
Not recorded – 14%

1 – 1%2

2 – 18%
3 – 67%
4 – 14%
5 – 0%

Type of hip fracture Intracapsular – 41%
Intertrochanteric –
35%
Subtrochanteric – 8%
Unspecified – 16%

Intracapsular – 41%3

Intertrochanteric – 34%
Subtrochanteric – 6%
Unspecified – 19%

Received regional 
block (In ED or OT)

71% 38%2

Type of anaesthesia GA – 89%
Neuroaxial – 11%

GA – 54%2

Neuroaxial – 46%
Type of surgery Reduction/fixation –

56%
Hemiarthroplasty –
37%
Total arthroplasty –
3%
Other – 3%

Reduction/fixation –
60%3

Hemiarthroplasty – 28%
Total arthroplasty – 5%
Other – 7%

Mean length of 
surgery

1hr 21min NA

Recovery stay > 
2hrs

24% 4%2

ORTHOGERIATRIC INVOLVEMENT

Nepean Other hospitals

Preop 27% 57%2

Postop 92% NA
Not seen 8% NA

PERI-OPERATIVE OUTCOMES

Nepean Other Hospitals2

Anaemia requiring 
transfusion

35% 28%

Delirium 12% 25%
Low urine output 10% 15%
Urinary tract infection 9% 4%
Exacerbation of CCF 5% 14%
Pneumonia 5% 12%
30-day mortality 6% 7%
1-year mortality 26% 26%
Acute Length of Stay 11.9 days 11.6 days
Total length of Stay 19.9 days 15.8 days

UNIVARIATE ANALYSIS
FACTORS PREDICTING MORTALITY

30 Day Mortality 1 Year Mortality
OR (95% CI) p-value OR (95% CI) p-value

Age 1.1 
(1.04 – 1.24)

0.004 1.1 
(1.05 – 1.13)

< 0.001

Orthogeris 
Pre-op

4.8 
(1.59 – 14.35)

0.005 1.5 
(0.81 – 2.85)

0.2

ASA grade 3.2 
(1.42 – 7.02)

0.005 2.6 
(1.67 – 4.14)

<0.0001

Low urine 
output

8.2 
(2.45 – 27.34)

0.0006 3.2 
(1.30 – 7.97)

0.01

Pneumonia 6.6 
(1.59 – 27.43)

0.009 8.1 
(2.40 – 27.30)

0.0007

Delirium 0.5 
(0.07 – 4.18)

0.5 2.7 
(1.26 – 5.75)

0.01

Recovery > 
2hrs

4.7 
(1.55 – 14.01)

0.006 1.63 
(0.87 – 3.05)

0.1

MET call 6.3 
(1.77 – 22.54)

0.005 2.5 
(0.95 – 6.47)

0.06

DISCUSSION
Our findings with respect to demographics and type of fracture and
fixation is remarkably similar to the study of Chia et al. and NSW data,
which is suggestive of robust data collection methods and surgical
management consistent with national trends.

Patients at Nepean have a longer mean time to surgery and a higher
proportion have surgery beyond the recommended 48 hours. There is
a higher utilisation of general anaesthesia at Nepean and
consequently a higher use of regional techniques (the majority of
which are performed immediately pre-operatively rather than on
presentation to the ED).

Nepean has good compliance with Standard 1: Orthogeriatric Clinical
Management although there is no quantitative state data for
comparison. Patient’s were “missed” by the service if they sustained
a peri-prosthetic fracture or were admitted with an acute medical
issue in addition to their NOF fracture (such as acute coronary
syndrome). Post-operative outcomes are similar between Nepean and
the Northern Hospital, with a higher rate of transfusion possibly as a
result of greater use of GA and lower recorded rates of pneumonia
and delirium reflective of the limitations in identifying these
complications from retrospective review. Not surprisingly, age and
ASA grade are predictive of mortality at both 30-days and 1-year.
We believe that selection bias accounts for Pre-operative
orthogeriatric review being associated with a significantly higher 30-
day mortality as the service preferences seeing moribund patients
pre-operatively.

No factor of surgical timing affected mortality. This could be due to
inadequately powered data for this factor and timely surgery is still
valuable as it is more dignified and reduces total length of stay.
Overall the findings with regards to factors affecting mortality are not
dissimilar to Chia et al.

CONCLUSIONS
Despite an increased time to surgery and higher utilisation of general
anaesthesia, mortality associated with neck of femur fracture at
Nepean Hospital remains equal to if not better than the NSW state
average. However, an increased time to surgery may account for
longer lengths of stay. High rates of GA could contribute to our
greater transfusion rates. More regional blocks being performed in ED
rather than the anaesthetic bay could achieve better compliance with
Standard 2: Optimal Pain Management, in addition to allowing for the
comfortable positioning required for neuroaxial anaesthesia pre-
operatively. The findings of the study and conclusions have been
presented to the departments of Anaesthetics, Orthopaedics and
Geriatrics. Targeted resource allocation and training is being
implemented to improve these outcomes in our patients.
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