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Abstract

Introduction: Hip fracture is associated with a high 30-day mortality in the elderly. All perioperative deaths should be reviewed 
using clinical morbidity and mortality (M&M) processes. The aim of this study was to compare MDT findings with orthopaedic M&M 
findings, and identify preventable errors and their contribution to mortality. 

Materials and Methods: A consultant led MDT (orthopaedic surgeon, anaesthetist, orthogeriatricians, and trauma specialist nurse 
and junior representatives) conducted standardised case note reviews of all 30-day neck of femur mortalities between January 
and November 2014. These were compared with findings from orthopaedic M&M meetings. System failures and errors in surgical, 
medical and anaesthetic care were noted. Predicted mortality was calculated using the Nottingham Hip Fracture Score and the MDT 
concluded if death was preventable.

Results: 30 patients (7.6%) died within 30 days of admission. 32 errors in care were identified at the MDT meeting: 1 (3%) surgical 
error, 19 (59%) medical errors, 4 (13%) anaesthetic errors and 8 (25%) system failures. Of the 30 patients, 1 death was considered 
definitely preventable, 2 probably and 8 possibly preventable. The Orthopaedic M&M detected 5 errors in care. 

Conclusion: The MDT M&M review is more sensitive for detecting errors in care. Routine review of mortality and non-surgical mor-
bidity by orthopaedic surgeons should be abandoned as unfit for purpose. Mortality is almost exclusively related to existing medical 
co-morbidity and perioperative care so orthogeriatric management should begin as soon as practical after admission and MDT mor-
tality review should be the standard of care for all fractured neck of femur patients.
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Significant morbidity and mortality is associated with hip fractures [1]. 64,864 patients sustained a hip fracture in England, Wales 
and Northern Ireland in 2015 and the national average 30-day mortality was 7.1% [2]. The National Hip Fracture Database (NHFD) 
identified that males were older with greater co-morbidities than females who fractured their hip and the mortality rate in males was 
double that of females [3]. Comorbidities have a direct impact on the outcome for hip fracture patients and create a challenge for those 
caring for the patient, hence a multi-disciplinary team approach is essential to improve care [4]. Moreover, optimal perioperative medical 
management with strict rehabilitation may improve outcome and reduce cost [5].

Introduction 

Hip fracture patients older than 80 have an increased mortality compared with younger patients [6], and a significant number of hip 
fracture patients die in hospital from preventable errors [7]. No significant difference in 30-day mortality rate has been noted between 
patients younger or older than 80, but the main predictors of 30-day mortality in hip fracture patients younger or older than 80 are ASA 
grade and in-hospital complications respectively [6].

Hip fracture patients who undergo surgery within 12 hours of admission have a significantly lower 30-day mortality rate [8], and 
a delay in surgery beyond 48 hours significantly increases mortality rate [9]. National Institute for Health and Care Excellence (NICE) 
guidance states that hip fracture surgery should be performed within 36 hours of admission [10] and reversible comorbidities should be 
treated immediately to avoid delay in surgery [1]. 

The British Orthopaedic Association states that all deaths should be recorded and monitored at mortality and morbidity (M&M) 
meetings [11]. All surgeons must participate in regular M&M meetings and involve other clinicians who care for the patients [12]. 
Moreover, consultant anaesthetists felt joint speciality meetings were key to undertaking effective M&M reviews [13]. Tarrant., et al. 
described a multidisciplinary team (MDT) approach to analyse hip fracture mortality case notes and provide a detailed review of care 
errors [7]. However, there is no evidence to prove if this MDT approach provides a more comprehensive view than the more common 
practice of departmental M&M meetings. 

Materials and Methods
The study took place at Musgrove Park Hospital, a level 2 trauma centre with an orthogeriatric service. An MDT was designed to 

conduct standardised case reviews for patients who died within 30 days of admission following a neck of femur (NOF) fracture between 
1st January 2014 and 30th November 2014. The MDT included a consultant orthopaedic surgeon, a consultant anaesthetist, consultant 
orthogeriatricians, a trauma specialist nurse, and junior doctor representatives. 

The predicted 30-day mortality was calculated using the Nottingham Hip Fracture Score (NHFS). Key points of the standardised case 
note review highlighted errors in care, specifically system or communication errors, documentation, surgical technique, judgement in 
medical management and anaesthetic during the patient’s in-hospital stay. Time and type of surgery, type of anaesthetic, reason for any 
delay in surgery and cause of death were also noted.

Following thorough consideration the MDT concluded whether the death was unpreventable, possibly preventable, probably                         
preventable or definitely preventable. The outcome from both MDT and orthopaedic M&M meetings were then compared to identify if 
the MDT approach provided a more comprehensive analysis of care concerns, providing key learning points from each case. 
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30 of 395 patients (7.6%) admitted with NOF fractures died within 30 days of admission between 1st January 2014 and 30th   Novem-
ber 2014. 18 (60%) underwent hemiarthroplasty, 11 (37%) had a dynamic hip screw and 1 (3%) died before surgery. The NHFS ranged 
from 4.4% to 34%; with the majority scoring 6.9-24%. 17 (57%) were male and 13 (43%) were female, and the mean age was 88 years 
(66-102). ASA grade ranged from 2-5, with 60% of patients scoring an ASA grade of 3. 

Results 

In keeping with national studies [2, 14], anaesthetic type varied: 12 (41%) had a general anaesthetic, 10 (35%) had a spinal anaes-
thetic, 4 (14%) had a general anaesthetic and block and 3 (10%) had combined general and spinal anaesthetic. 10 (35%) of patients 
who underwent surgery had a significant delay in admission to theatre time (>36 hours) because they were not deemed medically fit. 

Most patients who died within 30 days of admission with NOF fractures had bronchopneumonia or cardiovascular disease as the 
documented cause of death (see figure 1). Two patients who died in a nursing home following discharge were certified with dementia 
as their main cause of death. 

Orthopaedic M&M meetings identified 5 errors (3 errors of judgement in medical management, 1 documentation error and 1         
communication error). 32 errors were noted at the NOF mortality MDT meeting (see figure 2). The most frequent error was judgement 
in medical management, accounting for 37.5% of care errors. Surgical errors accounted for 1 (3%) error, 19 (59%) were medical errors, 
4 (13%) were anaesthetic errors and 8 (25%) errors occurred due to system failure (delay in mobilisation, error in documentation or 
error in communication). 

Of the 30 deaths, 11 (37%) were considered preventable at the MDT meeting: 8 possibly, 2 probably and 1 definitely preventable ac-
cording to the classification of Tarrant., et al. [7]; all MDT members agreed about the classification of all cases. A major error in medical 
management contributed to one death considered definitely preventable, whereby a patient who had myasthenia gravis was adminis-
tered gentamicin which is contra-indicated; this error was also identified at the orthopaedic M&M meeting. Two deaths were probably 
preventable: 1 was due to an error in the type of anaesthetic, doses of drugs administered and treatment of hypotension intra-opera-
tively; the other was due to a significant error in fluid management post-operatively. Factors contributing to the 8 possibly preventable 
deaths included 3 documentation errors, 1 delay in treatment, 7 errors of judgement in medical management, 2 errors in anaesthetic 
technique and 1 delay in diagnosis.

Figure 1: Principal cause of death for the 30 patients who died within 30 days of admission with NOF fracture
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Discussion 

30-day mortality rates have fallen significantly since 2006, despite a rise in admission rates for patients with a hip fracture [15]. 
We found a 30-day mortality of 7.6% for hip fracture patients between 1st January 2014 and 30th November 2014, which is comparable 
to the national average 30-day mortality of 7.5% in 2014 and 7.1% in 2015 [2]. It is evident that there is still need for research and             
education to further improve mortality rates for patients who sustain a hip fracture. 

The Royal College of Physicians suggests that hip fracture is a model marker condition for investigating and challenging care out-
comes and quality provided to frail older patients in the NHS today [14]. Hip fracture is the most studied, but the challenges of periopera-
tive management of frail older patients apply across other patterns of trauma and emergency surgical admissions. MDT mortality review 
is therefore likely to benefit frail older patients admitted under the care of other surgical specialties.

Figure 2: Breakdown of errors in care noted at MDT meeting

The NHFS is useful for predicting 30-day mortality of patients with a hip fracture and NHFS of ≥ 6 (11.0% predicted mortality) in-
dicates high risk [16,17]; 24 (80%) of patients in this study scored ≥ 11% so would be considered high risk. This study supported the 
findings by Chatterton., et al. [15] and Tarrant., et al. [7] that the leading causes of death for patients admitted with a hip fracture are 
bronchopneumonia and cardiovascular disease. We recommend mortality risk stratification on admission so high risk patients receive 
early senior orthogeriatric and anaesthetic input. 

Just over one third of patient deaths occurring within 30 days of admission following a hip fracture were considered at least possibly 
preventable at our MDT meeting. A wide range of errors were highlighted in this study, with the majority being errors in judgement 
within the MDT caring for the patient in the perioperative period. The findings have launched several service improvements and by 
adopting a transparent no blame culture we can learn from errors in a constructive manner with the aim of reducing 30-day mortality 
following hip fracture. Significantly more errors were identified by the MDT than the orthopaedic M&M meeting in this study, indicating 
that orthopaedic surgeons are poor at detecting errors in medical and anaesthetic care and the MDT approach is a more sensitive for-
mat for reviewing hip fracture patient deaths within 30 days of admission. We have therefore abandoned the orthopaedic M&M review 
meeting in favour of the MDT approach for hip fracture patients, despite the greater time commitment this requires from clinicians [18]. 

Limitations of this study include the small number of patients, that it was undertaken at 1 hospital and covered a relatively short 
time-frame. To allow a more comprehensive analysis of the 2 formats of meeting a multi-centre study with monitoring over several years 
would be required. Regardless, the findings of this study do not come as a surprise and show such a significant difference that it would 
be reasonable to widely adopt this MDT approach to optimise patient care based on the data we have presented. 
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Conclusion
MDT M&M review is more sensitive for detecting errors in care. Routine review of mortality and non-surgical morbidity by ortho-

paedic surgeons should be abandoned as unfit for purpose. Mortality is almost exclusively related to existing medical co-morbidity and 
perioperative care so orthogeriatric management should begin as soon as practical after admission and MDT mortality review should be 
the standard of care for all fractured neck of femur patients.
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