Surgical Science, 2014, 5, 227-232 #%%* Scientific
Published Online May 2014 in SciRes. http://www.scirp.org/journal/ss ’02:0 Research
http://dx.doi.org/10.4236/s5.2014.55039

A Review of Hip Fracture Mortality—Why
and How Does Such a Large Proportion of
These Elderly Patients Die?

Aodhnait S. Fahy?*, Fabian Wong!, Kumarapathan Kunasingam?, Daniel Neen?,
Frances Dockery?, Adil Ajuied!, Diane L. Back!

' Trauma and Orthopaedics Unit, London, UK
2Department of Ageing & Health, Guy’s and St Thomas’ NHS Trust, London, UK
Email: fahy.aodhnait@mayo.edu

Received 11 March 2014; revised 10 April 2014; accepted 17 April 2014

Copyright © 2014 by authors and Scientific Research Publishing Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

'SS

Abstract

As the number of aged patients presenting with hip fractures continues to rise [1], the substantial
mortality associated with this pathology must continue to be an area of scrutiny and improvement.
While some dismiss the high mortality as an inevitable consequence of the comorbidities inherent
in the original injury and the patient population, data suggest that at 2 years post-hip fracture,
survivors’ risks have regressed significantly and in fact, return to the same mortality risk as the
non-fracture population [2]. This indicates that the risk of death is largely created specifically by
the hip fracture and its treatment per se rather than the comorbidities of the hip fracture popula-
tion, and offers scope for the potential reduction of these causes of death if we can identify and
manage them appropriately. At a time when the incidence of hip fracture worldwide is on a steady
rise, this review considers why and how these older patients die, and whether our developing
guidelines and continuing research is adequately addressing these causes of death.
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1. Introduction

Over 110,000 hip fractures occurred in the UK last year with the mean age of patients affected being 79 [1].
Over the 25-year period from 2008 to 2033, the percentage of the population in the UK over 60 is expected to
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rise from 22% to 27% with a numerical increase of 52% [2]. Epidemiological analysis suggests that hip fractures
are likely to remain one of the leading causes of premature mortality amongst this population [3]. The mortality
of this presentation is significant—with an estimated excess 30 day mortality of between 7 and 10%, an excess 1
year mortality of between 18% and 35% [1] [4]. Addressing the underlying factors of the peri-and post-operative
mortality appropriately and adequately will be vital to reducing the impact of this growing problem. The Na-
tional Hip Fracture database (NHFD) established in 2007 in England was set up with this goal in mind, as there
is clearly scope for improvement given the striking national variation in mortality rates, consequent possibly, on
the equally striking national variation in peri-and post-operative management of hip fracture patients [1].

Surgical management of hip fractures-encompassing dynamic hip screw fixation, hemiarthroplasty, or total
hip replacement-is the mainstay of treatment. Extensive analysis has been undertaken as to the causes of 30 day
mortality and 1 year mortality after hip fracture surgery and further investigation has led to identification of the
factors that place people at significantly higher risks. An autopsy-based review of people who died within 1 year
of hip fracture surgery in 1995 indicated that pneumonia, cardiac failure, myocardial infarction and pulmonary
embolism (PE) were the principal causes of death [4]. Other less common causes of mortality such as wound in-
fection, urinary tract infection, gastrointestinal bleed and stroke made up the remainder [5]. While a consider-
able portion of the hip fracture conundrum also centres on post-operative morbidity and loss of independence,
the breadth of the subject is such that these aspects should be analysed on another occasion. This review instead
centres on the causes behind the excess mortality post-hip fracture, what factors are amenable to intervention
and what is being or can be done to address these factors.

2. What Causes Death Post-Hip Fracture?

In the immediate post-operative phase, cardiac complications peak at 2 days, while pneumonia and PE peaked in
the second week after injury and these complications significantly impact the in-hospital mortality [4]-[6]. For
example, in patients who developed post-operative heart failure, mortality was 65% at 30 days and 92% at 1
year, while in patients who developed a post-operative chest infection, mortality at 30 days was 43% [5]. Iden-
tifying risk factors and interventions appropriate for these and other causes of post-hip fracture mortality will be
key to reducing their impact.

2.1. Cardiac Causes of Death and Targeted Interventions

Cardiovascular disease is one of the most common co-morbid conditions in hip fracture patients as well as the
most common cause of postoperative mortality [7]. Prompt cardiac triage can identify patients at high risk of
peri-and post-operative cardiac complications. Silber et al. showed that while acute mortality is related to patient
characteristics, later deaths are more closely related to hospital characteristics such as prompt cardiac treatment
provision [8]. Pre-operative troponin T measurement has value identifying patients at higher risk of myocardial
infarction and can predict cardiac complications in hip fracture patients, while postoperative analysis of troponin
| further correlate with further increased mortality [8]. Some research on prevention of peri-operative cardiac
mortality has focused on modulating sympathetic response with the peri-operative use of g-blockers [9]. Fur-
thermore, epidural analgesia may exert a favourable effect on the stress response and pre-operative epidural an-
algesia specifically, was associated with fewer pre-operative cardiac events in hip fracture patients who had or
were at risk of having coronary artery disease, in a randomised trial though event rate was low in this small
study [10]. However it remains an area for further study in high risk patients.

A diagnosis of cardiac failure is associated with a two-fold higher risk of hip fracture [11], while new onset
post-operative heart failure is a significant cause of mortality from hip fracture [5]. Age above 90yrs, male sex, a
history of cardiovascular disease were all significant risks for developing post-operative heart failure [7] [8]. In
patients who developed post-operative heart failure, mortality was 65% at 30 days and 92% at 1 year [5]. As-
sessment of baseline amino-terminal (NT) pro-BNP levels proved predictive of post-operative cardiac failure
following hip fracture surgery [12], which was independent of pre-diagnosed congestive heart failure as a risk
factor for peri-operative complications. Some groups have called for routine echocardiogram in all hip fracture
patients pre-operatively-a potentially considerable resource burden which might also delay timely surgery though it
may allow these high risk patients to be identified on admission [13]. No clinical trials have addressed the over-
all benefits of this approach. However, Mak’s systematic review which aimed to identify evidence-based guide-
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lines for the management of hip fractures in older persons, could not identify any consistent and specific inter-
ventions to reduce the heart failure-related burden [14].

2.2. Respiratory Causes of Death and Targeted Interventions

Pneumonia is an early and often remediable factor in post-operative mortality. Male sex, chronic obstructive
pulmonary disease, enteral steroid use and greater age were all important risk factors for developing a chest in-
fection after surgery for hip fracture [5], and those with multiple risk factors were significantly more at risk.
Mortality from pneumonia was significantly less when surgery was performed within 24h of admission [15].
The significance held true when patients were control-matched for the significant comorbidities that can delay
surgery while trying to optimise complex medical conditions [15]. The method of delivery of anaesthesia and
analgesia may also be important in maintaining good respiratory function sufficient to avoid post-operative chest
infections. A Cochrane review of regional anaesthesia for hip fractures showed regional anaesthesia to be asso-
ciated with significantly decreased mortality at 1 month (6.9%) [16]. Physiotherapy-driven lung expansion tech-
niques such deep-breathing exercises and incentivised spirometry which have had success in reducing mortality
in abdominal surgery should be given significant evaluation in proximal femoral fractures. Consideration could
also be given to whether prophylactic antibiotics might be extended to provide cover for pneumonia in particu-
larly high risk patients. A Cochrane Review of 21 studies addressing prophylactic antibiotics in hip fracture
identified that most studies were poor to moderate [17], but pooled data suggested that prophylactic preoperative
antibiotics reduced respiratory infections as well as wound infections. However this would need to be balanced
against Clostridium difficile diarrhoea risk and selection of antibiotic resistance and warrants further study on
risk/benefit ratio.

Patients with hip fractures are at inordinately high risk for the development of venous thromboembolism
(VTE) and massive PE was the fourth highest cause of post-hip fracture mortality [4] [5]. Advanced age, surgi-
cal delay and prolonged surgery contribute significantly. Randomised controlled trials (RCTs) have shown that
in the absence of VTE prophylaxis, total and proximal deep vein thrombosis (DVT) rates are approximately 50%
and 27% respectively, but with modern treatment strategies, the incidence can be reduced to as low as 1% [18].
Mortality from PE was significantly less when surgery was performed within 24 hours of admission [4] [15].
The benefit of early ambulation to prevent VTE further justifies aggressive surgical intervention. A systematic
review of five clinical trials of mechanical prophylaxis of VTE post-hip fracture concluded that although the rate
of DVT was reduced with these devices, all the studies were small, and there is no evidence that they protect
against fatal PE or reduce overall mortality [19]. At present, most major organisations advocate at least 28 days
of post-operative chemical prophylaxis, unless contraindicated [1]. The most recent Cochrane review of VTE
prophylaxis for hip fracture includes 31 trials and unfractionated heparin and LMWH were shown to be protec-
tive against VTE without increasing bleeding risk. However, some confusion reigns over whether reduction of
DVT risk does actually correlate with reduction of fatal PE, or whether we’re measuring the wrong outcomes in
many of these analyses. In particular, no form of heparin has been proven to protect against fatal PE and the
Cochrane review recommends additional research for comparison for that outcome [reviewed in 18]. The effect
of anaesthesia on vasodilation in surgical patients has been investigated with reference to DVT/PE risk. Com-
parison between general and regional techniques, with additional venous distension resulting from the use of
muscle relaxants, was analysed through a recent large ESCORTE study which indicated that the incidence of
VTE was similar for general and spinal anaesthesia [19].

3. Other Factors Associated with Increased Mortality Risk Post-Hip Fracture

While women dominate in terms of incidence, the outcome is poorer for the one third of hip fracture patients
who are male even when controlled for age, fracture site, the number of medications, and chronic comorbidities.
Men are at high risk post-operative complications such as well as mortality, and this is consistent in most pub-
lished series [5] [20]. This emphasises the need for prompt post-operative evaluation of medical complications
and treatment of comorbid conditions in the male hip fracture patient.

A BMI of 20 or less increases the risk of death including a recently published study identifying underweight
patients to be at increased risk of developing an adverse cardiac event after hip fracture. Correspondingly, nutri-
tional intervention reduced post-operative complications and mortality after 4 months in one study but
post-operative complications were not accounted for in mortality analysis, limiting the conclusion [21].



A.S.Fahyetal

Aharonoff showed that while individual comorbidities increased mortality, the cumulative effect of multiple
comorbidities had a more significant effect on mortality [22]. The highest standardised mortality ratios at 1-2y
follow-up is for patients who were ASA class 3 or 4 indicating multiple significant synergistic comorbidities
[22]. In line with this, polypharmacy and in particular the use of diuretics is associated with increased rates of
pneumonia, heart failure, further falls injury despite potential confounders like heart failure and hypertension
[22].

Maxwell’s analysis over ten years in Nottingham identified independent predictors of mortality at 20d as age,
sex, >2 comorbidities, MMSE of <6, low Hb and presence of malignant disease. These variables were subse-
quently incorporated into a risk score, the Nottingham Hip Fracture Score. The number of deaths observed at 30
days, and the number of deaths predicted by these multiple interactive comorbidities indicated good concor-
dance [23].

Dementia, or cognitive decline as well as functional impairment increase the risk of death in a statistically
significant manner [24]. These factors remained statistically significant when adjusting for other medical co-
morbidities and age. In particular, preoperative RDRS score (a cumulative score analysing cognitive impairment,
independence, and activities of daily living) was associated with a higher mortality indicating the importance of
preoperative cognitive state and independence in hip fracture patients [24]. Delirium is highly prevalent post-hip
fracture and is associated with poor outcomes following hip fracture surgery [25]. Haloperidol was shown to
reduce delirium risk in one study but a more recent failed to show any benefit from this or from use of a specific
clinical tool to detect delirium early following admission [reviewed in 25].

A recent study investigating the association of routine blood markers with postoperative mortality in hip frac-
ture, indicated that routine admission blood tests including high potassium, low haemoglobin and low albumin
could be predictably associated with an increased risk of mortality [26]. Most markedly, elevated creatinine on
admission had a 3-fold increased risk of mortality in this patient setting indicating that focus on coincident acute
kidney injury or optimising renal function in the context of chronic renal disease may also be necessary to im-
prove hip fracture related mortality [26]. The red cell distribution width (RDW), an automated measure of vari-
ability in the red blood cell size on full blood count (FBC) is also independently associated with increased risk
of short- and long-term mortality following hip fracture [6].

4. Which Hospital Settings Increase the Risk of Death Post-Hip Fracture?

As mentioned above, the timing of surgery on a hip fracture and the impact of any delay on mortality outcome is
crucial. Patients with hip fracture should undergo surgery as quickly as possible with a view to reduced rates of
post-operative complications and reduced mortality [15]. However, for individual patients, this needs to be bal-
anced with the risks of not optimising medical comorbidities. A systematic review concluded that operative de-
lay beyond 48h after admission may increase the odds of 30 day all-cause mortality by 41% and of one year
all-cause mortality by 32%, despite adjustment for pre-operative comorbidities that may delay surgery [15].

Further analysis has investigated for variance between community and academic hospitals and showed mini-
mal difference between the treatment settings for mortality. No clear link was seen between management at lar-
ger centres versus smaller hospitals with lower admissions of patients with hip fractures [27]. However, reduced
nursing staffing levels are associated with increased in-hospital mortality in the hip fracture patient setting [28].
A further large cohort study indicated that higher quality care defined by meeting specific quality of care criteria
(systematic pain assessment, nutritional care etc.) was associated with substantially lowered 30 day mortality
[29] indicating that in-hospital adjustments can still alter the large mortality associated with hip fracture. Interes-
tingly, management led by a medical team versus that led by an orthopaedic team does not alter mortality though
early geriatric medical intervention was effective at reducing in-hospital mortality [30].

5. Current Guidelines in Hip Fracture Management

Recently developed National Institute of Clinical Excellence (NICE) guideline on hip fracture care identified
early surgery (within 48h), regional anaesthesia, optimal analgesia (including nerve blockade), surgeon experi-
ence, choice of surgical approaches and implants, and optimal rehabilitation, as priorities in treatment [31].
NICE recommends rapid optimisation as fit for surgery which it details as prompt identification and treatment of
correctible comorbidities. Correctible comorbidities were identified by them as volume depletion, electrolyte
imbalance, anaemia, anticoagulation, uncontrolled diabetes, uncontrolled heart failure, arrhythmia or ischemia
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and acute chest infection. It is recommended performing surgery on the day of, or the day after, admission. The
recommendations include prompt physiotherapy assessment and mobilisation on 1 day post surgery, subsequent
patient mobilisation once a day and regular physiotherapy review. NICE also identify a thorough orthogeriatric
assessment and MDT reviews as priorities in care. Continuous review of the efficacy of these guidelines and
dedicated research to address the many unanswered questions on optimal management of this condition are still
needed.

The NHFD, through audit and feedback nationally, has seen substantial improvements in time to surgery and
pressure ulcer acquisition rates amongst other outcome measures [1]. A reduction in mortality has yet to be seen
but it is anticipated that this will follow, and highlights the impact of audit and maintaining standards in hospital
care for patients following hip fracture.

6. Conclusion

Hip fracture continues to be significant cause of mortality amongst an aging population though much has been
done nationally to help address this [1] [31]. Prompt identification of the patient and hospital factors that place
patients with hip fractures at increased risk can increase the efficacy of triage and management to reduce mortal-
ity. Addressing correctible comorbidities as early as possible is essential, as well as identification of underlying
risk factors and incipient conditions which predispose the particular patients to specific causes of peri-and
post-operative mortality. However, as highlighted there are a number of common causes of death which still
harbour room for improvement in management and warrant further research to help guide clinicians on the op-
timal care of the growing cohort of patients with hip fractures ahead.
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