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Abstract
As the population of the world is rapidly ageing, the amount of surgery being performed in older patients is also increasing.
Special attention is required for the anaesthetic and perioperativemanagement of these patients. The clinical and non-clinical
issues specific to older surgical patients are reviewed, with a special emphasis on areas of debate related to anaesthesia care in
this group. These issues include the role of frailty and disability in preoperative assessment, choice of anaesthesia technique for
hip fracture, postoperative delirium, and approaches to shared decision-making before surgical procedures.
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Editor’s key points

• Measures of frailty can predict a range of adverse outcomes
after surgery and might ultimately help guide care to min-
imize complications and accelerate recovery.

• Substantial uncertainty remains regarding the advantages
and disadvantages of neuraxial anaesthesia compared
with general anaesthesia as the primary anaesthetic for
hip fracture surgery in the elderly.

• The aetiology and long-term outcomes of postoperative
delirium remain to be described in high-quality studies.

• Shared decision-making can make explicit the critical
decisions required in the perioperative management of
elderly patients with significant comorbidities.

The average age of the population of the world, particularly in
Western countries, is increasing. According to the US Census,
the population age 65 yr and older is expected to more than
double between 2014 and 2060, increasing from 47.8 million

(14.8% of the total population) to 98.1 million (23.6%). Those 85
and older are projected to more than triple from 6.3 million
(2.0%) to 19.7 million (4.7%).1 The US National Hospital Discharge
Survey showed that in 2010, patients age 65 yr and older consti-
tuted 33% of hospital discharges and 44% of days of inpatient
care.2 Moreover, the amount of surgery performed in older
patients is increasing at a rate greater than the aging of the popu-
lation.3 4 As such, the care of older surgical patients is of increas-
ing importance.

In the context of anaesthesia and perioperative care, the older
adult population has been the focus of intense debate over the
past decade with regard to optimal approaches to care, both
from the perspective of clinical outcomes and regarding appro-
priate utilization of health-care resources.5 We review current
work on the following four areas of active debate in the research
literature related to geriatric anaesthesia: (i) the role of frailty in
preoperative assessment; (ii) approaches to anaesthesia for hip
fracture surgery; (iii) the effects of anaesthesia on the ageing
brain; and (iv) shared decision-making in the perioperative set-
ting (Table 1).
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Frailty and disability in preoperative
assessment for older adults
Concepts of preoperative risk assessment for older surgical pa-
tients have changed markedly over time.6 Before the late 1970s,
assessments typically focused on general concepts of risk related
to the overall health of the patient and physicians’ judgements
regarding survival prognosis. Beginning with the publication of
Goldman’s landmark Cardiac Risk Index in 1977, preoperative
risk assessment took on a more quantitative and organ-specific
focus, with subsequent proliferation of risk scoring systems for
cardiac,7 pulmonary,8 renal,9 and neurological10 events. Along-
side these risk-stratification systems, expert guidelines on risk
assessment in the perioperative setting have largely focused on
characterizing and mitigating the risk of specific organ-based
complications, such as perioperative myocardial infarction.11

A growing integration of concepts drawn from geriatrics and
gerontology into surgical and anaesthetic practice has led to a rec-
ognition of the role of progressive, systemic geriatric syndromes,
such as frailty and baseline disability, in providing prognostic
insights for older surgical patients not captured by organ-based
risk scoring systems.12 In this context, ‘frailty’—defined as a syn-
drome of progressive multisystem decline leading to decreased
physiological reserve and poor ability to respond to physiological
stressors—has emerged as a central concept in research on surgi-
cal outcomes for older patients. In a general sense, frailty exists
as a concept separate from both co-morbidity and disability
and does not represent a consequence of normal or healthy
ageing (Figure 1).13–15 In non-surgical populations, frailty is pre-
dictive of poor health outcomes, including falls, reducedmobility,
hospitalizations, institutionalized discharge, and mortality.16 17

More recently, researchers have begun to translate frailty con-
cepts from the medical literature to the perioperative setting,
finding that available measures of frailty predict a range of ad-
verse outcomes after surgery, including postoperative medical
complications,18–20 increased length of stay,18 and short- and
long-term mortality.21 22 As a result of the growing recognition
of the potential importance of frailty as amarker of adverse post-
operative outcomes, the American Geriatrics Society (AGS) and
the National Institute on Aging (NIA) carried out amajor consen-
sus conference in 2015 on ‘Frailty for Specialists’, which defined

an ultimate long-term goal of ‘incorporating frailty assessments
into the preoperative flow’.23 Moreover, the American College of
Surgeons-National Surgical Quality Improvement Program
(ACS-NSQIP/AGS) 2012 Guidelines for the Optimal Preoperative
Assessment of the Geriatric Surgical Patient specify a baseline
frailty evaluation as a critical component of preoperative care
for older adults.17

Table 1 Guidelines and practice suggestions pertinent to the perioperative care of older adults

Preoperative assessment of older adults
1. Optimal preoperative assessment of the geriatric surgical patient: a best practices guideline from the American College of Surgeons

National Surgical Quality Improvement Program and the American Geriatrics Society (2012)17

Frailty
1. Frailty for surgeons: review of a National Institute on Aging conference on frailty for specialists (2015)23

Management of hip fractures
1. NICE Guidelines: hip fracture: the management of hip fracture in adults (2011)49

2. Falls and fragility fracture audit programme national hip fracture database; Anaesthesia Sprint Audit of Practice (2014)44

3. The American Academy of Orthopaedic Surgeons evidence-based guideline onmanagement of hip fractures in the elderly (2015)55

Postoperative delirium
1. Postoperative delirium in older adults: best practice statement from the American Geriatrics Society (2015)65

Decision-making
1. Beyond 30-day mortality: aligning surgical quality with outcomes that patients value102

2. A values-based conceptual framework for surgical appropriateness: an illustrative case report90

Disability: >1 ADL**
(n=67)

Comorbidity*
(n=2131)

(n=196)

21.5%
(n=79)

5.7%
(n=21)

46.2%
(n=170)

Frailty+

(n=98)

Fig 1 Prevalences—and overlaps—of co-morbidity, disability, and frailty

among community-dwelling men and women aged 65 yr and older

participating in the Cardiovascular Health Study. Percentages listed

indicate the proportion among those who were frail (n=368), who had co-

morbidity, disability, or both, or neither. Total represented: 2762

participants who had co-morbidity, disability, frailty, or a combination of

these. +n=368 frail participants overall. *n=2576 overall with two or

more of the following nine conditions: myocardial infarction, angina,

congestive heart failure, claudication, arthritis, cancer, diabetes,

hypertension, and chronic obstructive pulmonary disease. Of these, 249

(total) were also frail. **n=363 overall with an activity of daily living (ADL)

disability; of these, 100 (total) were also frail. Reprinted from Fried and

colleagues, by permission from Oxford University Press on behalf of the

British Journal of Anaesthesia.14
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Despite these statements, the precise definition of frailty that
should be used in the setting of preoperative evaluation, and pre-
cisely how the results of frailty evaluations should be used to
guide further care, remain subjects of inquiry anddebate. Import-
antly, conflicting definitions of ‘frailty’ exist. The phenotype
model, developed by Fried and colleagues,15 is primarily a phys-
ical conceptualization of frailty encompassing weight loss of 4.5
kg in the preceding year, decreased grip strength, self-reported
exhaustion, low physical activity, and slow walking. An alterna-
tive definition, the deficit accumulation model of the Canadian

Study of Health and Aging, incorporates 70 variables in the do-
mains of co-morbidities, daily activity, function, health attitude,
and nutrition, each representing potential deficits, with the like-
lihood of being frail increasing with the accumulation of more
deficits.24 25

Both the Fried phenotype model and the accumulating defi-
cits model have been modified and studied in surgical popula-
tions and are predictive of poor outcomes, such as morbidity,
prolonged hospital length of stay, and institutionalized dis-
charge.18 26 While the ACS-NSQIP/AGS guidelines17 propose use

Table 2 Commonly used delirium screening tools

Tool Description Strengths Weaknesses

Confusion
Assessment
Method (CAM)71

Assesses the presence, severity, and
fluctuation of nine delirium features.
Based on the Diagnostic and Statistical
Manual of Mental Disorders III criteria
for delirium

Simple to administer. Validated
in many clinical settings and
translated into multiple
languages

Some heterogeneity of
delirium detection
across different studies72

CAM-ICU73 CAM adapted for non-verbal,
mechanically ventilated patients

Simple to administer. Excellent
inter-rater reliability

Good specificity but modest
sensitivity depending on
how providers are
trained74

4AT Rapid
Assessment Test
for Delirium76

Four items that assess attention,
cognition, and alertness

Quick and simple to administer,
allows for testing of agitated or
drowsy patients, incorporates
general cognitive screening

Overall score more sensitive
than specific

Delirium Rating
Scale-Revised-98
(DRS-Revised-98)77

Three diagnostic items for initial
ratings and a 13-item scale for
repeated measures (range, 0–46)

High sensitivity and specificity Requires special training

Table 3 Katz index of independence in activities of daily living (ADLs)30

Activities (1 or 0 points) Independence (1 point)
No supervision, direction, or personal
assistance

Dependence (0 points)
With supervision, direction, personal
assistance, or total care

Bathing points: _________ Bathes self completely or needs help in
bathing only a single part of the
body, such as the back, genital area,
or disabled extremity

Needs help with bathing more than one
part of the body, getting in or out of the
bathtub or shower; requires total
bathing

Dressing points: _________ Gets clothes from closets and drawers
and puts on clothes and outer
garments complete with fasteners;
may need help tying shoes

Needs help with dressing self or needs to
be dressed completely

Toileting points: _________ Goes to toilet, gets on and off, arranges
clothes, cleans genital area without
help

Needs help transferring to the toilet and
cleaning self, or uses bedpan or
commode

Transferring points: _________ Moves in and out of bed or chair
unassisted; mechanical transfer
aids are acceptable

Needs help in moving from bed to chair or
requires a complete transfer

Faecal and urinary continence points: _________ Exercises complete self-control over
urination and defecation

Is partly or totally incontinent of bowel or
bladder

Feeding points: _________ Gets food from plate into mouth
without help; preparation of food
may be done by another person

Needs partial or total help with feeding or
requires parenteral feeding

Total points: ________
Scoring: 6=High (patient independent) 0=Low

(patient very dependent)
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of a frailty score based on the Fried model, subsequent authors
have called for futurework focused on the development of scales
specific to surgical populations or development of approaches
that potentially usemore than one frailty assessment tool to cap-
ture distinct aspects of frailty thatmight affect outcomes for sur-
gical patients.23

Defining the utility and application of frailty assessments in
the perioperative setting remains an important challenge for
both clinicians and researchers focused on surgery in the
older population. Although the specific components of frailty
vary according to the definition used, each concept includes
potentially modifiable and non-modifiable factors. Research is
ongoing as to whether presurgical ‘prehabilitation’ interven-
tions focused on disease optimization, exercise training, and
nutritional supplementation can reduce the risk of adverse out-
comes for frail older adults.27 Preoperative frailty assessments
might ultimately help to guide selection of regimens for intrao-
perative or postoperative care focused on minimizing complica-
tions and accelerating recovery. Beyond specific interventional
strategies targeted at risk reduction, frailty measurements

could be incorporated into prognostic assessments used to
guide choices about surgical and postoperative care by older
adults and their families.28

Functional disability among the elderly represents a related
although distinct concept from frailty. Although a wide range of
functional disability assessments exist, activities of daily living
(ADLs) as defined by Katz and colleagues,29 include a range of ne-
cessary self-care activities frequently used to characterize
degrees of disability among older adults. These activities include
bathing, dressing, toileting, transferring from bed to chair,
controlling bladder and bowel function, and feeding (Table 3).30

Additional information can also be gained from assessing per-
formance in instrumental activities of daily living (IADLs),
which are activities necessary to live independently, such as tele-
phone use, walking, shopping, preparing meals, housework,
doing laundry, doing handyman work, taking medications, and
managing money (Table 4).31

In the context of surgery and anaesthesia, the extent and de-
terminants of postoperative disability among older adults have
emerged as important themes in research related to a range of

Table 4 The Lawton instrumental activities of daily living scale39

A. Ability to use telephone
1. Operates telephone on own initiative; looks up and dials numbers 1
2. Dials a few well-known numbers 1
3. Answers telephone but does not dial 1
4. Does not use telephone at all 0

B. Shopping
1. Takes care of all shopping needs independently 1
2. Shops independently for small purchases 0
3. Needs to be accompanied on any shopping trip 0
4. Completely unable to shop 0

C. Food preparation
1. Plans, prepares, and serves adequate meals independently 1
2. Prepares adequate meals if supplied with ingredients 0
3. Heats, serves, and prepares meals, or prepares meals, or prepares meals but does not maintain adequate diet 0
4. Needs to have meals prepared and served 0

D. Housekeeping
1. Maintains house alone or with occasional assistance (e.g. ‘heavy work domestic help’) 1
2. Performs light daily tasks, such as dish-washing, bed-making 1
3. Performs light daily tasks but cannot maintain acceptable level of cleanliness 1
4. Needs help with all home maintenance tasks 1
5. Does not participate in any housekeeping tasks 0

E. Laundry
1. Does personal laundry completely 1
2. Launders small items; rinses stockings, etc. 1
3. All laundry must be done by others 0

F. Mode of transportation
1. Travels independently on public transportation or drives own car 1
2. Arranges own travel via taxi, but does not otherwise use public transportation 1
3. Travels on public transportation when accompanied by another 1
4. Travel limited to taxi or automobile with assistance of another 0
5. Does not travel at all 0

G. Responsibility for own medications
1. Is responsible for taking medication in correct dosages at correct time 1
2. Takes responsibility if medication is prepared in advance in separate dosage 0
3. Is not capable of dispensing own medication 0

H. Ability to handle finances
1.Managesfinancialmatters independently (budgets,writes checks, pays rent, bills, goes to bank), collects and keeps trackof income 1
2. Manages day-to-day purchases, but needs help with banking, major purchases, etc. 1
3. Incapable of handling money 0

Scoring: for each category, circle the item description that most closely resembles the patient’s highest functional level (either 0 or 1)
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surgical procedures. In particular, recent work focusing specific-
ally on nursing-home patients undergoing vascular surgery,
colorectal surgery, and orthopaedic surgery has documented
high rates of new postoperative functional disability developing
over the months to years after surgery.32–34

Assessments of functional status have increasingly been ad-
vocated as a critical component of patient evaluation before sur-
gery. The 2012 ACS-NSQIP/AGS guidelines recommend screening
all patients for independence in getting out of bed or a chair;
bathing and dressing; preparing meals; and shopping.17 As with
preoperative frailty status, future work should focus on defining
the value of routine preoperative functional assessments for
older adults, either as a foundation for targeted preoperative, in-
traoperative, or postoperative interventions to improve out-
comes, or as a basis for improved efforts at prognostication to
inform patient decision-making (Table 5).

Anaesthesia for hip fracture surgery
Hip fracture represents a major global public health problem, oc-
curring 250 000 times each year in theUSA andmore than 1.6mil-
lion times worldwide.35 36 Hip fracture, including fractures of the
femoral neck and the intertrochanteric and subtrochanteric por-
tions of the femur, is associated with excess disability and mor-
tality.37 For example, of patients living independently in the
community before fracture, approximately half will have died
or required placement in a nursing home at 1 yr after fracture.38

Hip fractures carrymajor cost implications for the individual and
society; they are being associatedwith high rates of new financial
insecurity among affected individuals and costs to society as a
whole that are anticipated to exceed $40 billion by 2040.38 39

Hip fracture is the quintessential geriatric illness; it is typically
associated with osteoporosis and other progressive geriatric syn-
dromes, such as frailty, disability, and gait disorders.40 41 Hip frac-
ture is a surgical disease, with more than 95% of all hip fracture
patients receiving some form of operative treatment as a means
of improving functional recovery and treating pain.42 43 Recent
work in the anaesthesia and orthopaedics literature has placed a
renewedemphasis on longstandingdebates regarding the optimal
primary anaesthetic modality for common hip fracture surgeries,
which include hemiarthroplasty and total hip arthroplasty for

femoral neck fractures, and internal fixation procedures for fem-
oral neck, intertrochanteric, and subtrochanteric fractures.

Spinal anaesthesia, often pairedwith intraoperative sedation,
and general anaesthesia currently represent the two most com-
mon primary anaesthetic modalities for hip fracture. A recent
multicentre audit conducted as a part of the UK National Hip
Fracture Database project found that 50.7% of all patients treated
in 182 UK hospitals between May and July 2013 received general
anaesthesia, with or without additional nerve blocks for pain re-
lief, and 44% received spinal anaesthesia, with or without add-
itional nerve blocks.44 Although national data are not available
for the USA, findings from the ACS-NSQIP database, an elective
clinical registry including ∼650 US hospitals, suggests a rate of
neuraxial techniques for hip fracture in the USA approximately
half that seen in the UK.45–47

This variation in practice reflects the substantial uncertainty
that remains regarding the relative advantages and disadvan-
tages of neuraxial anaesthesia compared with general anaesthe-
sia as the primary anaesthetic for hip fracture surgery in the
elderly. The available base of clinical trial data is inconclusive re-
garding the optimal approach to anaesthesia for hip fracture care.
A 2004 Cochrane review of 22 trials published between 1977 and
2003 found that spinal anaesthesia was associated with lower
rates of postoperative confusion, although insufficient evidence
existed to rule out important differences in outcomes between
techniques.48 A 2011 review conducted by the UK National Clin-
ical Guideline Centre examined the same group of studies and
concluded that ‘no recent randomised controlled trials were
identified that fully address [the comparative effectiveness of
neuraxial versus general anesthesia for hip fractures]. . . The evi-
dence is old and does not reflect current practice.’49

In this context, retrospective comparisons of outcomes
among patients receiving neuraxial or general anaesthesia for
hip fracture surgery have proliferated during the past 3 yr. A
2012 retrospective cohort by Neuman and colleagues50 of admin-
istrative data on 18,000 patients undergoing surgery for hip frac-
ture at hospitals in New York State found a markedly lower odds
of both in-hospital mortality and pulmonary complications in
patients treated with regional anaesthesia. Subsequent retro-
spective analyses have produced conflicting results regarding
the relationship between anaesthesia technique and outcomes

Table 5 Frailty screening instruments

Instrument Description Strengths Weaknesses

Fried Frailty Phenotype18 Assesses presence of five frailty
characteristics (weight loss, grip
strength, exhaustion, physical
activity, gait speed)

Validated in surgical population.
Stratifies patients as robust,
pre-frail, and frail

Does not account for
changes in cognition
or mood

Canadian Study of Health
and Aging Frailty
Index (CSHA-FI)24

A count of 70 factors, including co-
morbidities, mood disorders,
cognition, functional status, and
nutrition. Frailty assessed as a
percentage difference from average
scores

Modified versions have been
validated in surgical
populations. Incorporates
many aspects of the frailty
syndrome26

Large number of
components. Can be
complicated to
administer

Frailty Index/
Comprehensive
Geriatric Assessment
(FI-CGA)107

Assesses 10 frailty domains based on co-
morbidity and clinical judgment.
Based on frailty assessment in the
CGA

Stratifies frailty as mild, moderate,
and severe. Good inter-rater
reliability

Requires specialized
training and
significant time to
perform

Edmonton Frail Scale
(EFS)108

Patient and clinician review 10 domains,
including medication use, cognitive
impairment, balance, and mobility

Validated for use among non-
geriatricians. Less than 5min to
perform

Less comprehensive than
other frailty
assessments
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for this condition. Although one large analysis of administrative
claims from Taiwan found a marked reduction in mortality and
major complications with the use of spinal compared with gen-
eral anaesthesia,51 such differences have not been found in re-
cent retrospective analyses from the USA and the UK.52–54

Studies using the US ACS-NSQIP database in different years
have alternately suggested both a higher46 and a lower rate of
complications45 47 associated with spinal compared with general
anaesthesia.

The divergence between available studies in this area is mir-
rored in differences across guidance put forward by major orga-
nizations regarding anaesthetic care for hip fracture patients.
For example, the 2014 Anaesthesia Sprint Audit of Practice of
the Association of Anaesthetists of Great Britain and Ireland
proposed as a quality standard that ‘Spinal/epidural anaesthe-
sia should be considered for all patients;’44 in contrast, the
2014 American Association of Orthopedic Surgeons’ (AAOS)
Guidelines on the Management of Hip Fractures in the Elderly
states that ‘strong evidence supports similar outcomes for gen-
eral or spinal anesthesia for patients undergoing hip fracture
surgery.’55

Such disagreements in the original literature and in expert
guidelines highlight a need for additional research to provide a
clearer definition of the risks and benefits of alternative anaes-
thesia techniques. Importantly, available retrospective studies
of anaesthesia care for hip fracture are limited by an inability to
account fully for selection bias. Given that patients chosen to re-
ceive one or another type of anaesthesia for hip fracture surgery
could differ in terms of baseline illness, such analysesmay either
underestimate or overestimate associations between a given type
of anaesthesia and patient outcomes. Likewise, given that hospi-
tals vary markedly in their use of one or another technique,
broader differences in quality of care across hospitals may re-
present an additional source of confounding in retrospective
comparisons of outcomes among patients receiving spinal or
general anaesthesia for hip fracture.

Available retrospective studies in this area are often limited in
terms of the information they can provide regarding the anaes-
thetic regimens that are being compared, because large-scale
clinical and administrative databases rarely contain specific in-
formation regarding the type of block used, the amount of sed-
ation (if any) provided to patients undergoing neuraxial
anaesthesia, or the medications delivered to maintain general
anaesthesia. Moreover, the outcomes available for study have
been limited to mortality, major morbidity, and utilization mea-
sures, such as hospital length of stay.While patient-centred out-
comes, such as pain, satisfaction, and recovery of functional
independence may be useful for informing patients’ decisions
about anaesthesia care, these data are not available inmost retro-
spective studies in this area.

Ongoing and planned work promises to begin to fill some of
these gaps. In addition to the ongoingNational Hip FractureData-
base project,44 the AAOS has recently completed the pilot data
collection phase of a newmulticentre hip fracture registry devel-
oped in partnership with ACS-NSQIP. These two important regis-
try projects promise to provide increasingly granular data on the
anaesthetic and surgical care received by hip fracture patients,
while also recording important new data on key patient-centred
outcomes. The REGAIN trial (Regional vs General Anesthesia for
Promoting Independence after Hip Fracture Surgery; Clinical-
Trials.gov number: NCT02507505) is anticipated to begin patient
enrolment in spring 2016. This project is a 1600 patientmulticen-
tre randomized trial that will compare a range of patient-centred
outcomes, including recovery of functional independence,

among patients receiving spinal or general anaesthesia for hip
fracture surgery at hospitals in the USA and Canada. Ultimately,
REGAIN will seek to increase the base of high-quality evidence
available to inform decisions about anaesthesia for hip fracture
surgery while also potentially serving as a model for further ran-
domized comparisons in this area.

Effects of anaesthesia on the ageing brain:
postoperative delirium
Older patients often display reduced cognitive reserve. Brain
mass decreases with age, particularly in the frontal and temporal
lobes.56 As patients age, they are more prone to neurodegene-
rative disorders, the most common of which is Alzheimer’s
disease, with a 50% incidence in persons aged ≥85 yr.57 58 The
prevalence of Parkinson’s disease, Huntington disease, vascular
dementia, and prion diseases also increases with age; all of
these have a clinical presentation late in the disease process.59

Cognitive impairment without dementia is common in older
adults, with an estimated prevalence of 22% in people >70 yr old
in the USA.60

Delirium is among themost common complications after sur-
gery and is more common among older patients. In their 2014
systematic review, Inouye and colleagues61 reported that
13–50%of older patients undergoing non-cardiac surgery develop
postoperative delirium. Delirium is characterized by an acute
onset and fluctuating course of inattention, disorganized think-
ing, and alteredmental status.62 Postoperative cognitive dysfunc-
tion (POCD) is distinct from delirium and usually describes the
significant change in cognition many patients experience after
surgery and anaesthesia, although at this time there is no con-
sensus definition of POCD.63 Compared with postoperative delir-
ium, POCD is thought to be amore persistent change in cognitive
performance, particularly memory and attention.59 64

Postoperative delirium typically lasts for hours to days, but
can persist for weeks; risk factors include age 70 yr or older,
pre-existing cognitive dysfunction or dementia, history of delir-
ium, history of alcohol abuse, and preoperative use of opioid
analgesics.65 66 Studies in cardiac and non-cardiac surgical
patients have also shown that low preoperative executive scores
and depressive symptoms independently predict postoperative
delirium in older patients.67 68 Among patients undergoing
non-cardiac surgery, the incidence of delirium also appears to
mirror the severity of surgery.61 Like many surgical complica-
tions, postoperative delirium appears to be correlated both with
the severity and type of surgery and with the number and sever-
ity of preoperative patient co-morbidities. In patients with a
greater number of preoperative risk factors, a smaller surgical
stressor is required to result in delirium than in a healthier
patient with more cognitive reserve.69 Given that advanced age
is associated with reductions in cognitive reserve and is a
known risk factor for postoperative delirium, the American
Geriatrics Society issued ‘Postoperative delirium in older adults:
best practice statement from the American Geriatrics Society’
in 2015, regarding the prevention, diagnosis, and treatment of
postoperative delirium.65

The presence of delirium is formally assessed by applying
the standards of the Diagnostic and Stasticical Manual of Mental
Disorders (DSM-5), which focus on delirium’s acute onset, change
from baseline attention and awareness, and fluctuating course.70

One useful screening tool for postoperative delirium is the Confu-
sion Assessment Method (CAM), which is simple to administer
and has been validated in multiple settings.71 72 The CAM
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systematically guides the clinician through assessing the acute
onset of symptoms, fluctuating course, level of consciousness,
and disorganized thinking. Additional validated delirium screen-
ing tools include the CAM-ICU (designed for critically ill patients),
3D-CAM (an abbreviated version of CAM), 4AT Rapid Assessment
Test for Delirium, and Delirium Rating Scale Revised-98 (DRS-Re-
vised-98) (Table 2).72–77 Although these screening tools have been
helpful in diagnosing the presence of delirium, they donot assess
severity or subtypes of delirium, which might be helpful in guid-
ingmanagement of delirious patients. For example, the 2015 AGS
Best Practice Report recommends low-dose pharmacological
treatment of severely agitated delirious patients (perhaps with
antipsychotics, but the evidence is heterogeneous) but cautions
against pharmacological treatment of hypoactive delirious pa-
tients who are not agitated.65

In patients at risk for postoperative delirium, the 2015 AGS
Best Practice Report recommends avoiding benzodiazapenes
when possible, minimizing the use of H1 antagonists and other
medications with strong anticholinergic side-effects, and avoid-
ing meperidine for treatment of pain.17 65 It is important to
achieve adequate pain control by othermeans because untreated
pain can contribute to the development of delirium.78 The AGS
recommends use of postoperative regional analgesia when pos-
sible to minimize administration of opioids, although this is
still an area of investigation.65 79 80 The AGS also suggests that
maintaining a lighter intraoperative plane of anaesthesia with
the aid of a processed EEG might lower the risk of postoperative
delirium.65 Trials with patients undergoing general anaesthesia
found that the incidence of postoperative delirium was lower
among patients whose anaesthetist was randomized to use a
processed EEG to guide anaesthetic depth.81 82 However, the ben-
efits of lighter anaesthesia must be weighed against its risks,
which include exposing the patient to intraoperative recall, sym-
pathetic stimulation, and movement during surgery. Additional
measures to prevent postoperative delirium can be implemented
after surgery and include structured protocols that target
themanagement of cognitive impairment, sleep deprivation, im-
mobility, visual and hearing impairment, and dehydration after
surgery.83 84

While the importance of delirium to the immediate post-
operative course is largely recognized, the aetiology and long-
term outcomes of postoperative delirium remain to be described
in high-quality studies. The landmark multi-institutional SAGES
(Successful Aging after Elective Surgery) trial is ongoing and
seeks to use biomarkers, neuroimaging, cognitive reserve mar-
kers, and serial neuropsychological testing to gain a better under-
standing of the contribution of delirium to long-term cognitive
and functional decline.85 This will hopefully inform future
high-quality trials that study novel techniques to prevent and
treat postoperative delirium. Recent evidence from the SAGES
trial has examined the interplay between postoperative delirium
and other postoperative outcomes, and suggests that post-
operative delirium is a distinct predictor of adverse events. The
combination of delirium and other postoperative complications
leads to the poorest long-term outcomes, adversely affecting
hospital length of stay, rates of institutionalized discharge, and
30 day readmission rates.86

Shared decision-making with older patients
Given that they often present with complex co-morbidities, de-
creased physiological reserve, and unique life experiences,
there is often a greater need to consider the values, goals, and
concerns of older patients.87 Seriously ill older patients may

have treatment preferences influenced not only by the risk of
mortality and likelihood of potential benefits from the procedure,
but also by the burden of treatment and risk of postoperative cog-
nitive and functional impairment.88 In addition, older adultsmay
lack a strong social support network and may be underinsured,
resulting in limited access to home care or rehabilitation.89

With these considerations, the decision-making regarding sur-
gery is often complex and may require a redesigned approach
to framing discussions.5 Cooper and colleagues90 have developed
a conceptual framework whereby an appropriate decision about
whether to pursue surgery requires the best clinical evidence,
qualified health-care providers, a health-care facility capable of
managing the operation and postoperative care, and patients
who are well-informed and meaningfully involved in surgical
decision-making.

Surgeons often assume patients’ preoperative commitment
to postoperative life-supporting care, also known as ‘surgical
buy-in’, when planning for complex surgeries.91 92 When survey-
ing 912 surgeons across the USA, Schwarze and colleagues93

found that 60% of surgeons endorsed sometimes or always refus-
ing to operate on patients with preferences to limit life support,
62% of surgeons reported that theywould create an informal con-
tract with patients describing agreed upon limitations of aggres-
sive therapy, and 20% reported that they would formally
document this contractual agreement. However, surgical pa-
tients often display suboptimal understanding of the risks and
benefits of their upcoming surgery.94 Moreover, they often do
not engage in thorough discussion of their treatment preferences
about advanced care planning, particularly preferences about
how aggressively care should proceed in the wake of complica-
tions.95 Oneway of learning about patients’ goals, values, and so-
cial situations is shared decision-making, a process that makes
explicit the communication that has always been the corner-
stone of the doctor–patient relationship.

Before any decision-making process, the decision-making
capacity of the patient must be established. Mental capacity var-
ies on a continuum and depends upon the complexity of the de-
cision in question.96 The 2012 ACS-NSQUIP/AGS guidelines state
that at minimum, the patient should be able to explain in his or
her own words the nature of the medical problem, the procedure
about to be performed, the attendant risks and benefits, and al-
ternative treatments considered.17 If the patient does not have
decision-making capacity, a surrogate decision-maker should
be clearly identified and present for all major discussions.

Shared decision-making involves three basic steps. First, pa-
tients must be informed. Specifically, they must be given an ob-
jective presentation of reasonable options and be told the risks
and benefits of those options. Once informed, patients should
consider their own values, goals, and fears and consider how
each option presented will be likely to unfold in terms of these
values and goals. Finally, patients must communicate their
goals and concerns to their health-care provider, and these
goals and concerns should be incorporated through a shared pro-
cess into the decision at hand.97 Shared decision-making allows
both the clinician and the patient to have input in the decision-
making process.

Shared decision-making can be a nuanced process, but there
are a number of topics that should be explicitly discussed, par-
ticularly when approaching elective high-risk surgery in older
patients. Resuscitation status and the presence of advanced di-
rectives should be discussed and documented.98 There should
also be a discussion about whether the patient prefers mainten-
ance or de-escalation of care if severe complications occur. Some
providers have advocated the strategy of a time-limited trial in
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the setting of highly uncertain outcomes. With a time-limited
trial, the current health status and treatment of the patient is
clearly presented and a specific window of time is defined, for ex-
ample a few days to 1 month, to re-evaluate treatment efficacy
and goals of care.99 Finally, a health-care proxy should be identi-
fied and informed about their role and the patient’s goals and va-
lues. This person will act as a surrogate to make decisions, if
necessary, while the patient is sedated or under anaesthesia.

Shared decision-making has received much recent attention,
particularly with the development of decision aids for certain
discrete scenarios (treatment of hyperlipidaemia, breast cancer
treatment, and decisions about knee replacements). Decision
aids have been shown to improve patients’ knowledge about
their options and reduce their decisional conflict related to feel-
ing unclear about their values.97 100 However, some have argued
that shared decision-making serves only to confuse patients,
particularly in the setting of complex medical decisions that
can be overwhelming.101 In these scenarios, rather than discuss-
ing the technical aspects of the treatment at hand, it may be use-
ful to focus the conversation on outcomes thatmatter to patients,
such as long-term functional status, ability to eat, and post-
operative pain.5 102 Decision-making around surgery is further
complicated because the patient has multiple providers (at min-
imum a surgeon and anaesthetist, often more) and must negoti-
ate different discussions with each. Older surgical patients may
benefit from a multidisciplinary approach to care that involves
not only their anaesthetists and surgeons, but also consultation
from cardiology, oncology, nephrology, rehabilitation medicine,
nutrition, social work, and their longitudinal primary care pro-
vider.103 Geriatric and palliative care specialists can be of particu-
lar help in managing older patients.104–106 Work remains to be
done to optimize the role of each provider in assessment of
risk, communication of risk, and decision-making with patients.

Conclusion
Ongoing studies will guide future clinical practice recommenda-
tions and areas of future research on anaesthesia and surgery in
older adults that will allow us to refine our assessment of these
patients and improve our care.
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