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Hip fractures and the head

Abstract

Hip fractures commonly lead to delirium, which is associated with poor outcomes. The fall
causing the fracture may also lead to concussion, which may overlooked, and which may
contribute to the delirium. It is conceivable that concussion, and other factors around the
injury and related to the surgery, may contribute to subsequent enduring cognitive
impairment. Most measures to provide cerebral protection are of unproven value but geriatric
medical input undoubtedly reduces morbidity. Protecting the head and the brain during the
management of hip fracture deserves more attention.
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Introduction

About 65,000 people experience a hip fracture each year in the UK. This is the biggest
single cause of major trauma and the cost represents about 1% of the NHS budget [1]. Hip
fractures are of course much commoner in older people and having a hip fracture is often a
turning point in someone’s life.

Hip fractures and delirium

As hip fractures happen suddenly, people are admitted to hospital urgently. They may be
guite unwell with blood loss and dehydration. Perioperative delirium is common, occurring in
between a quarter and a half of all patients with hip fracture [2]. Variables independently
associated with delirium include a history of dementia or neurodegenerative disease, and
advanced age (>75) [3]. A history of heart failure and multiple comorbidities are also
associated with a higher risk of delirium [4]. These two recent studies had opposite findings
as to whether treatment with analgesia, or its lack, were associated with delirium. The risk of
delirium has been reported to be slightly lower in women (OR 0.83; 95 % CI 0.70-0.98) [4].

Hip fracture delirium is associated with worse outcomes than in patients who do not
experience delirium, with increased mortality and morbidity, longer lengths of hospital stay
and increased health care costs [5].

Hip fractures and dementia

Dementia is clearly a risk factor for falling and for sustaining a femoral fracture. The
presence of dementia also affects outcomes following surgery, including mortality [6], post-
operative complications [7], and whether the patient is discharged home or to institutional
care [8].
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Hip fracture is not obviously a cause of dementia, though anecdotally family members will
often date the onset of dementia to a hospital admission with a hip fracture. This is generally
attributed to a number of possible factors, for example, if the person had significant post
fracture delirium, or that the disruption to the person’s life unmasked a degree of cognitive
impairment that was perhaps already present but not causing problems at home.

The subsequent occurrence of dementia after hip fractures has not apparently been
investigated, but studies after cardiac surgery have had conflicting results as to whether the
incidence of dementia is more than would be expected [9,10]. Unsurprisingly, age seems to
be the main predictor of persistent cognitive dysfunction after major surgery [11].

Hip fractures and concussion

Most hip fractures are secondary to a fall from a standing height. Hip fractures are commonly
the consequence of a fall where the protective reflexes to falling are impaired. The fall for
such patient is sideways, directly onto the hip. Hitting the head with this type of fall is
therefore likely. A case series of 1,192 patients reported that 41% had head trauma [12].

Hitting the head on a hard surface (floor or pavement) may cause a brief period of
concussion. Mild concussion comprises transient confusion without loss of consciousness.
As it may be short-lived, these features may not be identifiable in the pre-hospital
environment. They may have resolved by the time that emergency paramedics arrive on the
scene. If features of concussion are observed, they may be attributed to the pain and
discomfort associated with the hip fracture. Consequently, information about possible
concussion is often not conveyed to emergency department (ED) clinicians.

During the post-admission period, numerous other factors may affect the brain, for example,
hypovolaemia, hypotension, fat emboli, effects of medication, and postoperative infections.
These can all potentially interact with any lingering degree of concussion, contributing to the
development of delirium.

The published literature on concussion is dominated by concerns about sports safety and
studies of younger people, often athletes. In marked contrast, a PubMed search of hip
fracture and concussion yields nine results, none of which was in fact relevant to this clinical
situation. The neglect of this area is of concern.

For example, traumatic brain injury is known to be a risk factor for cognitive decline in older
people, with at least some studies finding mild traumatic brain injury to increase the risk of
dementia: Lee et al [13] reported an odds ratio of 3.26 (95% Confidence interval, 2.69-3.94).
Traumatic brain injury also seems to lead to dementia at an earlier age of onset, notably in
people aged <65 [14]. Similar pathophysiologic changes around lesions in brains of patients
with traumatic brain injuries and Alzheimer’s disease have raised interesting challenges
around our understanding of cerebrovascular disease and association with trauma [15].

Mild traumatic brain injury has largely been regarded as relatively trivial and self-limiting but
recent evidence suggests that even a single injury may lead to persistent cognitive
impairment, perhaps in up to 50% of cases [16]. It may also lead to fatigue, perhaps either
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through increasing effort being required for cognitive processing or through disruption of
sleep patterns [17], or other consequences such as decreased mobility or depression.

Many hip fracture patients may be undergoing surgery during a post-concussion period.
There is no specific anaesthetic guidance for managing concussion patients except
maintaining cerebral perfusion. There are no data on how neuroprotection is addressed in
hip fracture patients in the ED. A UK national audit found that among all older people
aged>75 years attending ED in an ambulance, only 11% had a formal cognitive assessment
carried out the ED [18]. This combined with the lack of data on understanding mild
concussion in people with hip fracture, makes it likely that clinicians are ignoring an
important factor that may contribute to perioperative delirium in these patients, which in turn
may have persistent effects on their outcomes.

Cerebral protection?

The prevention of delirium in hip fracture patients has rightly attracted much recent research
interest. It is known that effective analgesia and early surgery help to reduce mortality and
complications of hip fracture [19]. The time lag from ED presentation to surgery is associated
with a higher risk of delirium in hip fracture patients with probable dementia, whereas the
duration of surgery has a higher risk of delirium in patients without dementia [20]. Either way,
the promptness of the treatment pathway is a critical factor.

It does not appear that cerebral CT scans are required in every case, however. In the
absence of physical evidence of a head injury, new onset confusion and a Glasgow coma
scale score of <15, CT scans do not reveal any signs of acute cerebral pathology and thus
are of limited utility [12,21].

As regards anaesthesia, there is no difference in most outcomes, including delirium,
between general and regional anaesthesia [22]. Among intraoperative measures, the use of
light sedation, intra-operative EEG monitoring and use of Bispectral Index data have been
recommended for reducing post-operative delirium in patients undergoing surgery for hip
fracture [23]. Despite the growing literature on cerebral protection, there is little to offer at
present, though endothelial protection and anti-inflammatory approaches may be promising
avenues for reducing cerebral dysfunction [24]. Nerve blocks inserted on admission or at the
time of surgery will reduce the need for opiates and may lead to a reduced occurrence of
delirium [25].

There is little evidence that pharmacological measures, such as cholinesterase inhibitors,
antipsychotics or melatonin, are effective in preventing delirium, whether after hip fracture or
in other critically ill patients [26, 27]. A more recent systematic review, using network meta-
analysis suggested that the melatonin agonist ramelteon may be the most effective drug in
the prevention of delirium [28]; however, the accompanying editorial [29] points out this
apparent effectiveness may be exaggerated by the network meta-analysis and the benefits
of ramelteon rest solely on one trial with 67 participants [30]. For the time being, the best
approach to medication in delirium prevention is to reduce or stop drugs with sedating
effects [31].
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However, specialist input from geriatric physicians or orthogeriatricians appears valuable in
preventing delirium. Multidisciplinary approaches to assessment and management, such as
comprehensive geriatric assessment, are effective in reducing the incidence of delirium [32]
though their input needs to start early to be effective [33]. In addition, increased input from
orthogeriatricians is associated with decreased mortality after hip fracture [34].

Mind that head!

It is our opinion that what happens with the brain in hip fractures is relatively neglected.
Surgeons tend to concentrate on mending the broken bone, and on making sure that the
person’s chest and heart are ready to cope with having the anaesthetic for their operation.
The brain doesn’t get much of a look in. This is unfortunate, since the state of the brain is
obviously vital in determining the subsequent outcome.

We suggest that more attention should be paid to the possibility of concussion and to the
care of the person’s brain at all stages of their journey from sustaining a hip fracture through
the health care system. Future research should include the following: a systematic review of
hip fractures and concussion; a review of reviews about delirium prevention in older people
with acute medical conditions, including hip fracture; a cohort study of patients with evidence
of concussion or traumatic brain injury on CT looking at outcomes; and an implementation
study to examine whether incorporating management of the head into hip fracture protocols
can make a difference to outcomes for patients.

Declaration
The authors have no conflicts of interest to declare.

The paper originated in discussions at the workshop OPAL: Identifying and addressing
shared challenges in conducting health and social care research for older people, funded by
the British Council, Newton Fund and FAPESP (S&o Paulo Research Foundation), held in
Botucatu, Brazil, June 2018 (ref: 2017-RLWK8-10028). The funders played no part in the
design, execution, analysis and interpretation of data, or writing of the study. The views
expressed are entirely those of the authors.

p5

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported
License. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-

nd/3.0/.

15//04/2015 V1


http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/

e® %, ISSN: 2059-3341

4 o
® .. ; B | The University of
° Hip fractures and the head m gl
A | Nottingham
EMRAN www.nottingham.ac.uk/em ran UNITED KINGDOM - CHINA - MALAYSIA
References

[1] Royal College of Physicians (2017) National Hip Fracture Database.
https://nhfd.co.uk/files/2017ReportFiles/NHFD-AnnualReport2017.pdf

[2] Bruce AJ, Ritchie CW, Blizard R, Lai R, Raven P. The incidence of delirium associated
with orthopedic surgery: a meta- analytic review. International Psychogeriatrics 2007; 19(2):
197-214.

[3] Brienza V, Thompson C, Sandre A, McLeod SL, Caine S, Borgundvaag B. Risk factors
associated with acute in-hospital delirium for patients diagnosed with a hip fracture in the
emergency department. Canadian Journal of Emergency Medicine 2017; 19(suppl S1): S47-
48.

[4] Yang Y, Zhao X, Dong T, Yang Z, Zhang Q, Zhang Y. Risk factors for postoperative
delirium following hip fracture repair in elderly patients: a systematic review and meta-
analysis. Aging Clinical and Experimental Research 2017; 29(2): 115-126.

[5] Zywiel MG, Hurley RT, Perruccio AV, Hancock-Howard RL, Coyte PC, Rampersaud YR.
Health economic implications of perioperative delirium in older patients after surgery for a
fragility hip fracture. Journal of Bone and Joint Surgery — American Volume 2015; 97(10):
829-836.

[6] Smith T, Pelpola K, Ball M, Ong A, Myint PK. Pre-operative indicators for mortality
following hip fracture surgery: a systematic review and meta-analysis. Age and Ageing 2014,
43(4): 464-471.

[7] Tsuda Y, Yasunaga H, Horiguchi H, Ogawa S, Kawano H, Tanaka S. Assaociation
between dementia and postoperative complications after hip fracture surgery in the elderly:
analysis of 87,654 patients using a national administrative database. Archives of
Orthopaedic and Trauma Surgery 2015; 135(11): 1511-1517.

[8] Vochteloo AJ, Tuinebreijer WE, Maier AB, Nelissen RG, Bloem RM, Pilot P. Predicting
discharge location of hip fracture patients: the new discharge of hip fracture patients score.
International Orthopaedics 2012; 36(8): 1709-1714.

[9] Evered LA, Silbert BS, Scott DA, Maruff P, Ames D. Prevalence of dementia 7.5 years
after coronary artery bypass graft surgery. Anesthesiology 2016; 125(1): 62-71.

[10] Trubnikova OA, Mamantova AS, Syrova ID, Maleva OV, Barbarash OL. Does
preoperative mild cognitive impairment predict postoperative cognitive dysfunction after on-
pump cardiac bypass surgery? Journal of Alzheimer’s Disease 2014; 42 (Suppl 3): S45-51.

[11] Monk TG, Weldon BC, Garvan CW, Dede DE, van der Aa MT, Heilman KM,
Gravenstein JS. Predictors of cognitive dysfunction after major noncardiac surgery.
Anesthesiology 2008; 108(1): 18-30.

p6

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported
License. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-

nd/3.0/.

15//04/2015 V1


http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/
https://nhfd.co.uk/files/2017ReportFiles/NHFD-AnnualReport2017.pdf

e® %, ISSN: 2059-3341

°
A N
oj® Hip fractures and the head m The Usiversty of
Nottingham
EMRAN

WWW. nottingham .ac.uk/emran UNITED KINGDOM - CHINA - MALAYSIA

[12] Maniar H, McPhillips K, Torres D, Wild J, Suk M, Horwitz DS. Clinical indications of
computed tomography (CT) of the head in patients with low-energy geriatric hip fractures
Injury 2015; 46(11): 2185-2189.

[13] Lee Y-K, Hou S-W, Lee C-C, Hsu C-Y, Huang Y-S, Su Y-C. Increased risk of dementia
in patients with mild traumatic brain injury: a nationwide cohort study. PLoS One. 2013; 8(5):
€62422.

[14] Nordstrom P, Michaélsson K, Gustafsson Y, Nordstréom A. Traumatic brain injury and
young onset dementia: a nationwide cohort study. Annals of Neurology 2014; 75(3): 374-
381.

[15] Ramos-Cejudo J, Wisnieswski T, Marmar C, Zetterberg H, Blennow K, de Leon MJ,
Fossati S. Traumatic brain injury and Alzheimer’s disease: the cerebrovascular link.
EbioMedicine 2018; 28: 21-30.

[16] MclInnes K, Friesen CL, MacKenzie DE, Westwood DA, Boe SG. (2017) Mild traumatic
brain injury (mTBI) and chronic cognitive impairment: a scoping review. PLoS ONE 2017,
12(4): e0174847.

[17] Wylie GR, Flashman LA. Understanding the interplay between mild traumatic brain
injury and cognitive fatigue: models and treatments. Concussion 2017; 2(4):
doi.org/10.2217/cnc-2017-0003.

[18] Royal College of Emergency Medicine (2015) Assessing for Cognitive Impairment in
Older People: Clinical Audit 2014-15.

https://www.rcem.ac.uk/docs/Previous%20Audits/ CEM846 3-
RCEM%200Ilder%20People%202014-15%20National%20Audit%20Report.pdf

[19] Simunovic N, Devereaux PJ, Sprague S, Guyatt GH, Schemitsch E, DeBeer J, Bhandari
M. Effect of early surgery after hip fracture on mortality and complications: systematic review
and meta-analysis. CMAJ 2010; 182(15): 1609-1616.

[20] Lee HB, Mears SC, Rosenberg PB, Leoutsakos J-MS, Gottschalk A, Sieber FE.
Predisposing factors for post-operative delirium after hip fracture repair among patients with
and without dementia. Journal of the American Geriatrics Society 2011; 59(12): 2306-2313.

[21] Borade A, Kempegowda H, Maniar HH, De Giacomo A, Tornetta P, Bramlett K, et al.
External validation of the clinical indications of computed tomography (CT) of the head in
patients with low-energy geriatric hip fractures Injury 2017; 48(7): 1594-1596.

[22] Guay J, Parker MJ, Gajendragadkar PR, Kopp S. (2016) Anaesthesia for hip fracture
surgery in adults. Cochrane Database of Systematic Reviews 2016, Issue 2. Art. No.:
CDO000521.

[23] Inouye SK, Robinson T, Blaum C, Busby-Whitehead J, Boustani M, Chalian A, et al.
Postoperative delirium in older adults: best practice statement from the American Geriatrics
Society. Journal of the American College of Surgeons 2015; 220(2): 136-148.e1.

p7

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported
License. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-

nd/3.0/.

15//04/2015 V1


http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/
https://www.rcem.ac.uk/docs/Previous%20Audits/CEM8463-RCEM%20Older%20People%202014-15%20National%20Audit%20Report.pdf
https://www.rcem.ac.uk/docs/Previous%20Audits/CEM8463-RCEM%20Older%20People%202014-15%20National%20Audit%20Report.pdf

e® %, ISSN: 2059-3341

°
A N
oj® Hip fractures and the head m The Usiversty of
Nottingham
EMRAN

WWW. nottingham .ac.uk/emran UNITED KINGDOM - CHINA - MALAYSIA

[24] Riedel B, Browne K, Silbert B. Cerebral protection: inflammation, endothelial
dysfunction, and postoperative cognitive dysfunction. Current Opinion in Anaesthesiology
2014; 7(1): 89-97.

[25] Guay J, Parker MJ, Griffiths R, Kopp S. Peripheral nerve blocks for hip fractures.
Cochrane Database of Systematic Reviews 2017, Issue 5. Art. No.: CD001159.

[26] Siddigi N, Harrison JK, Clegg A, Teale EA, Young J, Taylor J, Simpkins SA.
Interventions for preventing delirium in hospitalised non-ICU patients. Cochrane Database of
Systematic Reviews 2016, Issue 3. Art. No.: CD0O05563.

[27] Neufeld KJ, Yue J, Robinson TN, Inouye SK, Needham DM. Antipsychotic medication
for prevention and treatment of delirium in hospitalized adults: a systematic review and
meta-analysis. Journal of the American Geriatrics Society 2016; 64(4): 705-714.

[28] Wu YC, Tseng PT, Tu YK, Hsu CY, Liang CS, Yeh TC, et al. Association of delirium
response and safety of pharmacological interventions for the management and prevention of
delirium: a network meta-analysis. JAMA Psychiatry 2019; 76(5): 526-535.

[29] Blazer DG. Pharmacologic intervention for the treatment and prevention of delirium:
looking beneath the modeling. JAMA Psychiatry 2019; 76(5): 472-473.

[30] Hatta K, Kishi Y, Wada K, Takeuchi T, Odawara T, Usui C, et al. Preventive effects of
ramelteon on delirium: a randomized placebo-controlled trial. JAMA Psychiatry 2014; 71(4):
397-403.

[31] Inouye SK, Westendorp RGJ, Saczynski JS. Delirium in elderly people. Lancet 2014;
383: 911-922.

[32] Shields L, Henderson V, Caslake R. Comprehensive geriatric assessment for
prevention of delirium after hip fracture: a systematic review of randomized controlled trials.
Journal of the American Geriatrics Society 2017; 65(7): 1559-1565.

[33] Oberai T, Laver K, Crotty M, Killington M, Jaarsma R. Effectiveness of multicomponent
interventions on incidence of delirium in hospitalized older patients with hip fracture: a
systematic review. International Psychogeriatrics 2018; 30(4): 481-492.

[34] Neuberger J, Currie C, Wakeman R, Johansen A, Tsang C, Plant F, Wilson H, Comwell
DA, De Stavola B. Increased orthogeriatrician involvement in hip fracture care and its impact
on mortality in England. Age and Ageing 2017; 46(3): 187-192.

p8

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported
License. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-

nd/3.0/.

15//04/2015 V1


http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/

