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Important elements of the preoperative assessment that should be
addressed for the older adult population include frailty, comor-
bidities, nutritional status, cognition, and medications. Frailty has
emerged as a plausible predictor of adverse outcomes after sur-
gery. It is present in older patients and is characterized by multi-
system physiologic decline, increased vulnerability to stressors,
and adverse clinical outcomes. Preoperative preparation may
include a prehabilitation program, which aims to address nutri-
tional insufficiencies, modify chronic polypharmacy, and enhance
physical and respiratory conditions prior to hospital admission.
Special considerations are taken for particularly high-risk patients,
where the approach to prehabilitation can address specific, indi-
vidual risk factors. Identifying patients who are nutritionally
deficient allows practitioners to intervene preoperatively to opti-
mize their nutritional status, and different strategies are available,
such as immunonutrition. Previous studies have shown an asso-
ciation between increased frailty and the risk of postoperative
complications, morbidity, hospital length of stay, and 30-day and
long-term mortality following general surgical procedures. Evi-
dence from numerous studies suggests a potential benefit of
including a standard assessment of frailty as part of the preoper-
ative workup of older adult patients. Studies addressing validated
frailty assessments and the quantification of their predictive ca-
pabilities in various surgeries are warranted.

Published by Elsevier Ltd.
Introduction

The proportion of older adult individuals in the US population continues to rise annually. By the year
2030, the percentage of individuals greater than 65 years of age is expected to increase from 12.4% to
19.6% of the population [1]. While the percentage of older adult individuals in the overall population
has increased steadily, the rising rate of the older adult surgical population has continued to grow
disproportionately faster [2]. The growing rate of the older adult population has become an emerging
concern for anesthesiologists and the entire perioperative healthcare team. Older adult individuals
have a higher prevalence of pre-existing comorbidities and risk factors that put them at higher risk for
adverse sequalae compared to younger individuals. The primary goal for every perioperative health-
care team is to improve postoperative outcomes and long-term health for patients. Preserving quality
of life, independence, and personal capability is especially important in this growing and vulnerable
population [3].

Despite continued efforts to improve perioperative care for the elderly population, both major and
minor complications occurring after general surgery are still a significant cause of morbidity and
mortality. These complications are well documented causes of increased healthcare costs and duration
of hospital stay [4,5]. Improving postoperative care in the older adult population begins with identi-
fying and addressing pertinent risk factors for major and minor complications.

Risk Factors for complications:

� Medical comorbidities including cerebrovascular disease, cardiovascular disease, pulmonary dis-
ease, renal disease, osteoporosis, and cognitive impairment

� Increased fall risk
� Poor nutritional status
� Polypharmacy
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� Anticoagulation use

Performing risk-assessments with the patient prior to surgical procedures is recommended. A
thorough perioperative work-up on each patient allows for accurate identification of various periop-
erative risk factors, so healthcare providers and patients canweigh the risks and benefits of performing
various surgical and non-surgical procedures. Accurate detection of risk factors also allows for the
opportunity tomitigate some of these risks. For example, it is recommended that the PRICUS list, which
contains a reference of potentially inappropriate medications, is utilized in the preoperative phase to
help reduce the risk of perioperative complications caused by polypharmacy [3]. Verified risk-
assessment tools can be especially helpful in the older adult population, since risk factors associated
with increased age vary vastly compared to those of younger patients [2]. The focus of risk-stratification
has centered on gaining accurate measurement of preoperative frailty, which includes information on
age and pre-existing comorbidities. It has been demonstrated that the identification of frailty status
provides a means to identify perioperative risk factors, and therefore improves healthcare costs and
health outcomes in older adult patients [5].

Frailty is considered a geriatric syndrome that is quantified by a constellation of age-related im-
pairments in health status and functional autonomy. All of these impairments increase a patient's risk
of complications and cause a decline in health outcomes during the post-operative period [3]. Pre-
existing frailty is an important prognostic factor of adverse sequelae following surgery [6e9]. Previous
studies have shown that risk of postoperative complications, morbidity, hospital length of stay, and 30-
day and long-termmortality after general surgical procedures in older adults is increased relative to an
increase in baseline frailty [4]. The magnitude of preoperative frailty has been further demonstrated to
be predictive of mortality risk after major cardiac surgical procedures postoperatively at 6 months or
later. Preoperative frailty also predicts decline in functional status after minor cardiac surgical pro-
cedures [10]. The evidence from these studies indicates the potential benefit of including a standard
assessment of frailty as part of the preoperative workup of older adult patients [6]. The healthcare
system has yet to establish one specific assessment as the gold standard protocol, although the
Edmonton frail scale is one of the more prominent and useful preoperative frailty assessment tools [2].

Studies demonstrating the potential benefit of preoperative frailty assessment as a risk stratification
tool are limited by the large variety of frailty assessments in existence, surgical procedure types, and
heterogeneity of individual primary postoperative outcomes that must be anticipated. Despite limi-
tations, the further development of frailty assessments as a risk-stratification tool for adults under-
going general surgery is supported by evidence. Moving forward, studies addressing the focuses of
validated frailty assessments and the quantification of their predictive capabilities in various surgeries
are needed. It has been suggested that evaluation of these frailty assessment includes practicality in a
clinical setting [4]. A previous survey showed that insufficient knowledge concerning frailty issues
impeded the use of frailty assessments as a practical tool in the clinical setting [6]. Despite current
limitations, evidence has indicated that preoperative frailty assessments are a valuable tool in modern
perioperative medicine [2].

The care of older adult patients in the perioperative period may also experience improvement due
to an emerging holistic healthcare approach, known as enhanced recovery after surgery, or ERAS
[11e14]. ERAS, previously acknowledged as fast track programs, aims to enhance patient recovery after
major surgery and anesthesia by implementing various interventions in the perioperative period [15].
Interventions aim to minimize the physical and emotional stress of surgical procedures and to
encourage patient participation in their perioperative care, especially during the time immediately
following surgical procedures. Preoperative preparation includes “prehabilitation,” which aims to
address nutritional insufficiencies, modify chronic polypharmacy, and enhance physical and respira-
tory conditions prior to hospital admission [3]. Special considerations are taken for particularly high-
risk patients, where the approach to prehabilitation can address specific, individual risk factors. Suc-
cessful prehabilitation and implementation of ERAS has the potential to offer an individualized plan for
optimizing postoperative and long-term health for each patient. Three aspects of focus in pre-
habilitation in this review are nutrition, physical activity, and psychological support.
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Malnutrition is prevalent in 45%e55% of the older adult population and is associated with poor
prognosis during the perioperative course, increased rate of health complications, and increased rate of
other pre-existing comorbidities [3]. These include osteoporosis, postoperative fall complications,
overall frailty, and anemia due to vitamin deficiencies. Malnutrition is also associatedwith an increased
incidence of post-operative delirium (POD) [16,17]. POD is a frequently occurring, serious postoperative
complication that has major implications effecting the long-term health of the individuals. Such
consequences include loss of independent functional status, heightened mortality and morbidity, and
increase risk of other complications in the postoperative period. Previous studies have demonstrated
that early interventions, including addressing inadequate nutritional status, decreases the rate of
developing POD by 30e50% [3]. As a result of the well demonstrated benefits associated with
addressing malnutrition in the older adult population, it is recommended that older adult patients be
examined for malnutrition early in the perioperative care process [18,19].

Further, another major component of prehabilitation in older adult patients involves evaluation and
improvement of physical fitness. Prior evidence indicates that level of physical fitness has a significant,
positive relationship with health outcomes in the postoperative period [3,15,20,21]. For example,
reduced mobility and muscle strength increases fall risk, thus heightening the potential for poor long-
term health outcomes [3]. Studies have demonstrated promising results regarding physical exercise
training programs carried out within the older adult population. Participation in these programs has
shown improvement in clinical outcomes, especially in high-risk older adult patients with pre-existing
comorbidities [15].
Preoperative assessment

Thorough preoperative assessment is vital to ensuring that patients are given the best chance at
favorable surgical outcomes. This is particularly relevant in the older adult. This population largely has
an increased burden of medical morbidity, reduced physiological reserve, and polypharmacy relative to
younger cohorts. Primary care physicians (PCPs) can play an invaluable role in optimizing patients prior
to surgery. Although several objective tools exist to aid in the assessment of frailty, the complex,
multidimensional, and dynamic nature of the syndrome means that the importance of clinical gestalt
cannot be discounted [22]. Since PCPs have a longitudinal relationship with their patients, they are
uniquely positioned to assess multiple elements that determine frailty, and implement any necessary
interventions [22,23]. This relationship also makes PCPs ideal for initiating goals and ceiling of care
discussions and identifying those patients who may be better suited for foregoing certain elective
surgeries [9].

Elements of the preoperative assessment that should be addressed for the geriatric population
include frailty, comorbidities, nutritional status, cognition, and medications. As patients age, they are
more likely to be more comorbid and have a higher burden of illness. Frailty directly affects periop-
erative and longitudinal mortality rates and is also associated with higher rates of postoperative long
term care [24]. There are many tools to assess and to manage frailty. The Comprehensive geriatric
assessment (GCA) is considered the gold standard in caring for frail patients and allows for assessment,
diagnosis, and institution of individualized therapies [25]. Sensory input such as hearing and vision,
psychology, medications, comorbidities, nutritional status, social circumstance, and functional capa-
bilities are areas targeted for optimizationwith CGA. Application of CGA preoperatively was associated
with shorter hospital stays, fewer complications, and lesser dependency [25,26]. Frailty assessments
are often poorly implemented, resulting in many patients undergoing surgical procedures with stan-
dard care and without proper attention given to preoperative frailty optimization [24].

Malnutrition is a significant risk factor for perioperative morbidity, mortality, hospital readmission,
and increased length of stays [27]. Despite this, only around 20% of hospitals have a nutritional
screening program and only about 20% of patients receive nutritional support. Malnourished patients
undergoing gastrointestinal surgery were shown to be three times more likely to encounter a
complication and five times more likely to die [27]. Patients that are suspected to be at high risk for
malnutrition should have a comprehensive nutritional assessment performed by a registered dietician
[27,28].

krochefo
Highlight

krochefo
Highlight

krochefo
Highlight



K. Gritsenko et al. / Best Practice & Research Clinical Anaesthesiology 34 (2020) 199e212 203
Pre-existing or even mild cognitive impairment has been associated with worse perioperative
outcomes [8,29e32]. Impairment of cognition in the postoperative period can result from delirium or
postoperative cognitive dysfunction. Risk factors that are associated with postoperative delirium in
the geriatric population include frailty, pre-existing cognitive impairment, sensory impairment,
central nervous system medications, metabolic derangements, malnutrition, underlying comorbid-
ities, and exacerbation/presentation of mental health disease [33]. Postoperative cognitive
dysfunction is associated with increased social dependency, inability to work, and increased mor-
tality. Advanced age, low educational level, history of stroke, depression, and pre-existing cognitive
impairment have been cited as associated risk factors [27]. The Mini-Cog, Mini-Mental Status Ex-
amination (MMSE), and Montreal Cognitive Assessment (MoCA) are screening tools that have been
validated in the literature and are used in a wide variety of clinical settings [29]. Due to the impact
that cognitive impairment can have on perioperative outcomes, both the American Geriatrics Society
and the American College of Surgeons recommend preoperative cognitive screening exams for older
adult patients undergoing surgery [29].

Geriatric patients are at high risk for polypharmacy and, when compared to younger adults,
commonly have relatively decreased renal function, which makes dosage adjustment imperative for
the prevention of unwanted side effects. Risk of medication side effects also increases with
increasing numbers of medication and prescribers [34]. Best practice guidelines from the American
College of Surgeons and American Geriatric Society recommend discontinuation of nonessential
medications prior to surgery [35].

Assessment and treatment of pain in the perioperative period can be difficult and is often under
treated in the geriatric population. Cognitive impairment can make assessment of pain severity and
efficacy of treatments more difficult. Validated pain scores may be difficult to use or unhelpful in
those with altered sensorium or cognitive deficits. Older adult populations are also more suscep-
tible to the respiratory depressive effects of opioids [34,36]. Early use of regional anesthesia has
been shown to be effective in hip fractures [37,38]. In one study, continuous femoral nerve block
reduced postoperative cognitive dysfunction in high risk patients with femoral neck fractures [39].
Nonsteroidal anti-inflammatory drugs can be useful but should be used with caution and in
reduced doses due to potential for kidney injury. Acetaminophen is generally safe for use in older
adult populations [34].

After appropriate preoperative screening for the presence and degree of frailty, many measures can
be taken to ensure that any modifiable risk factors for poor postoperative outcomes are mitigated
ahead of the impending surgical insult. In addition to the traditional course of medication adjustments,
biochemical assessment, and imaging, a relatively new concept of enhancing patient fitness prior to
surgery has emerged. This process is commonly termed “prehabilitation” and refers to improving
functional capacity to allow patients to withstand and recover from the stress of surgery [9,40]. Pre-
operative functional status has been shown to predict postoperative length of stay (LOS), need for post-
acute placement, and mortality [9,41,42]. Prehabilitation programs generally encompass three do-
mains: exercise, nutrition, and psychological support. Previous studies have shown that targeting each
of these areas individually can confer health benefits [19].

With regular exercise, the body becomes more efficient at adapting to states of physiological stress
[43]. Thus, it is reasonable to infer that conditioning patients prior to surgery would lead to similar
adaptions, allowing them to better tolerate the challenge of surgery. The exercise component of pre-
habilitation typically consists of aerobic, resistance, and range of motion (ROM) exercises. There is
evidence that such interventions may improve early postoperative pain and function in patients un-
dergoing hip and knee arthroplasty, however, the clinical significance of these findings is questionable
[44,45]. Similar moderate benefits have been observed in surgical oncology, colorectal, intraabdominal,
and thoracic surgery patients [9].

Patients with poor preoperative nutritional status are at increased risk for postoperative morbidity
and mortality [9,43,46]. Identifiable postoperative complications associated with poor nutrition range
from issues with wound healing to impairment in immune and cognitive function [47,48]. The surgery-
induced catabolic state which causes metabolism of structural proteins, primarily from muscle, is
thought to be a major contributor to many of the unfavorable outcomes seen postoperatively [9,43,46].
As such, the nutritional component of prehabilitation programs aims to minimize negative protein
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balance. Generally, a protein goal of 1.2e1.5 g/kg/day is targeted. Enteral nutrition is preferred, but
parenteral supplementation may be necessary if a patient is unable to obtain adequate nutrition
through the enteral route. Assessment of nutritional status with appropriate supplementation must be
continued throughout the perioperative period [9,40,43,48].

The psychological interventions of prehabilitation programs are typically aimed at reducing
depression and anxiety related to illness and surgery and increasing motivation to actively participate
in the treatment regimen [9,40,41,43]. Anxiety and depression have been shown to correlate with
adverse postoperative outcomes including pain, infection, poor wound healing, longer LOS, and
reduced postoperative functional capacity [41,43,49,50]. Of the prehabilitation domains, psychological
interventions are the least standardized. Commonly employed techniques include non-
pharmacological strategies such as counseling, deep breathing, meditation, and music therapy
[9,40,41]. A Cochrane review conducted in 2016 suggested such interventions may be beneficial,
however, the results were tepid [51].

Despite the promise that has been seen in optimizing each of these independent domains in
different patient populations, a clear benefit with regards to postoperative outcomes from
prehabilitation programs has not yet been demonstrated in frail patients [9,40]. Given the
variability in type of surgery and the vast heterogeneity of patients’ health, even within frail
populations, further work needs to be done to refine prehabilitation programs. Multiple ongoing
trials seek to further elucidate the best regimens for each individual for a particular type of
surgery [52,53]. See Fig. 1.

Intraoperative care

Total Parenteral Nutrition

Total Parenteral Nutrition (TPN) is defined as the administration of nutrients via central venous
catheterization (CVC) in patients who are unable to receive nutrient supplementation via enteral
nutrition (EN). In general, EN is preferred as administration of nutrition via the gastrointestinal tract
helps to preserve the integrity of the intestinal mucosa [54]. See Tables 1 and 2.
and

Fig. 1. Flow chart of prehabilitation for preoperative frailty condition.
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Table 1
Table illustrating daily requirements of macronutrients for adult patients on TPN.

Standard Range Maximum

Calories (kcal/day) 28e30 40
Protein (g/kg/day) 0.8e1.0 2.0
Dextrose rate 4e5 mg/kg/min 7 mg/kg/min
Fat 15e30% kcal 60% kcal

Table 2
Table illustrating daily electrolytes and micronutrient requirements of adult patients.
TPN formulations are made taking into account these daily requirements.

Component Range

Sodium 60-200 mEq
Potassium 60-200 mEq
Magnesium 8-40 mEq
Calcium 10-30 mEq
Phosphorus 10-40 mMol
Chloride As needed to maintain acid base balance
Acetate As needed to maintain acid base balance
Copper 300-500 mcg
Manganese 60-100 mcg
Zinc 2.5e5 mg
Chromium 10-15 mcg
Selenium 60 mcg
Molybdenum As needed
Iodine As needed
Iron As needed
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Preoperative fasting

Abrupt discontinuation of TPN is not recommended as it can lead to severe hypoglycemia. In many
cases, on the night prior to surgery, the rate of the TPN infusion is decreased and substituted with a
5e10% dextrose solution, as the hyperosmolar TPN solution can lead to fluid overload [1]. It is
imperative to replace all serum potassium, phosphorus, and glucose prior to surgery [54]. During the
surgical procedure, the TPN is continued with strict aseptic technique maintained to reduce the risk of
infection. In patients who are receiving EN, a rapid sequence induction is indicated as these patients are
considered to have a full stomach [54,56].
Hyperglycemia and insulin resistance

Peripheral insulin resistance during stress and illness is common and is associated with down-
regulation of intracellular signalling through the insulin receptor. Bed rest by itself has been demon-
strated to diminish glucose uptake and insulin signalling by insulin-dependent tissues. Additionally,
due to the increased hepatic glucose production secondary to the increased stress of hospitalization,
hyperglycemia can occur [3].

Hyperglycemia is a frequent complication of TPN and is reported to be an estimated incidence of up
to 50% of patients receiving TPN [4]. Patients on TPN or EN are closely monitored and subsequently
treated for hyperglycemia as it is associated with increased mortality (approximately 33%) risk of
cardiac complications, infections (such as pneumonia), systemic sepsis, acute renal failure, and surgical
site infection rates. The normal blood glucose in patients who receive TPN ranges between 140 and
180 mg/dl, with hyperglycemia defined as a blood glucose>180 mg/dl [57].

In patients who develop hyperglycemia (glucose >180 mg/dl), an insulin infusion is recommended
for optimal glucose control in the perioperative period with postoperative admission to the intensive
care for strict blood glucose monitoring. Furthermore, a previous randomized controlled study showed
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that parenteral nutrition consisting of 25 kcal/kg and 1.5 g/kg provided no increased risk of hyper-
glycemia and infectious complications [4].

Immunonutrition

Immunonutrition is based on the concept that malnutrition impairs immune function, and
supranormal quantities of nutrients are thus supplied to achieve pharmacological effects via the
enteral or parenteral route. Immunonutrition involves the addition of supplements such as arginine,
omega-3 fatty acids, and glutamine to enteral and parenteral feeds to upregulate the immune
response, to control the inflammatory response, and to improve gut function after surgery. Gluta-
mine is essential for lymphocyte proliferation and cytokine production, macrophage phagocytic and
secretory activities, and neutrophil bacterial killing [5]. Arginine supplementation can stimulate T
cell and natural killer cell activity and promotes t pro-inflammatory cytokine production [6]. The
anti-inflammatory properties of omega-3 fatty acids on macrophages reduces the secretion of
proinflammatory cytokines, modulates neutrophil function, and modulates the production of reac-
tive oxygen species and cytokines [7].

Previous studies have shown that perioperative immunonutrition improved short-term outcomes
in patients who underwent elective major gastrointestinal (GI) surgery. In addition, immunonutrition
in patients receiving TPN for acute pancreatitis reduces length of stay, infectious complications, and
mortality. Reduction of surgical site infection in gynecologic oncology patients receiving immune
modulating dietary supplements has also been documented as a benefit of this type of nutrition [8].

Drug administration

In patients receiving concomitant drug administration in addition to TPN, the use of a multi-lumen
central venous catheter is recommended, with a designated port for TPN. In some intensive care units,
drugs may be added to the TPN mixture [56,58]. Adding the drug into the parenteral nutrition bag is a
frequently encountered practice due to its various advantages, including lack of a need for additional
fluids in patients with fluid restriction, low venous catheter requirement, and reduced time of
administration [56,58]. However, the risks of stability and incompatibility problems are very high due
to the presence of several nutrients in parenteral nutrition admixtures (lipid emulsion, amino acids,
glucose, trace elements, vitamins, electrolytes). Consequently, addition of most drugs into parenteral
nutrition solutions is not recommended [56,58].

The two drugs which are commonly added to the TPN solution, are ranitidine and famotidine, as
these drugs are given to reduce the pH of the stomach and are compatible additions to the TPNmixture.
Adding insulin infusions are clinically safe with TPN, however caution needs to be taken as case reports
of hypoglycemia have been described. Other drugs should not be added to the TPN mixture [9].

Additionally, liver damage secondary to TPN administration can lead to reduction of the CYP-450
enzymes and can have an effect on drug metabolism. Furthermore, TPN mixtures are hyperosmolar
solutions which can affect total volume and extracellular fluid volume in the body. As a result of an
increased extracellular fluid volume, drugs that are specially distributed into extracellular fluids
(aminoglycoside, beta-lactam antibiotics, etc.) may be affected and changes in their pharmacological
effects can be observed [4].

Antibiotic prophylaxis

The routine use of antibiotic prophylaxis via either systemic or local antibiotic administration is
not routinely recommended in patients with CVC for TPN as it does not reduce the risk of catheter
related bacterial infections [10]. The European Society on Parenteral Nutrition (ESPEN) guidelines
recommend using tunnelled and implanted catheters (value only confirmed in long-term use),
antimicrobial coated catheters (value only shown in short-term use), single-lumen catheters,
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peripheral access (PICC) when possible, appropriate choice of the insertion site (preference of in-
ternal jugular and subclavian compared to femoral sites), ultrasound-guided venepuncture, use of
maximal barrier precautions during insertion, proper education and specific training of the staff, an
adequate policy of hand washing, use of 2% chlorhexidine as skin antiseptic, appropriate dressing of
the exit site, disinfection of hubs, stopcocks, and needle-free connectors, and regular change of
administration sets. These have been well-documented ways to reduce the risk of CVC related
infections [10].

Postoperative care

Delirium screening

Delirium is an acute neuropsychiatric syndrome involving global cognitive dysfunction and inat-
tention caused by reversible neuronal disruption [65]. Delirium is a clinically based diagnosis and may
involve alterations in level of consciousness throughout the day, disorganized thinking, and hallucina-
tions. Delirium is further specified by the underlying etiology which includes: substance withdrawal,
substance intoxication, delirium due to comorbidities, and delirium resulting from multiple etiologies
[66]. Postoperative delirium is recognized fromwithin 10 min after emergence from anesthesia to as late
as 7 days after the operation [67]. Deliriummay affect patients of all ages, but is more prevalent in older
individuals, especially those with cognitive impairment at baseline [68]. See Table 3.

Preoperative screening for delirium should include assessment of vision and hearing as declines in
sensory input exacerbate delirium. Encouraging patients to bring glasses and hearing aids will help to
improve sensory input postoperatively [68]. Validated delirium screening instruments should be
administered in the postoperative period for early detection [18]. In high risk individuals, use of daily
assessments for delirium may be considered up until the fifth postoperative day [69]. Detection of
postoperative delirium should prompt evaluation of triggers for inciting delirium which include poorly
managed pain, infection, hypoxia, electrolyte derangements, urinary retention, fecal impaction, hypo-
glycemia, and medications [70]. Methods to prevent postoperative delirium include cognitive stimula-
tion, early mobilization, avoiding medications known to induce delirium (including benzodiazepines),
and adequate fluid and nutrition. Following the appropriate pain management, nutrition, bowel, and
monitoring protocols is essential in combating delirium in older adult individuals.

Age-appropriate care in inpatient routine

Proper preventative measures in the nursing care of older adult individuals can reduce the risk of
delirium by as much as 30e50% [3]. Care for these patients should include prevention of falls, dietary
and fluid logs, and sufficient pain management. Non-pharmacologic care includes:

� Early mobilization
� Frequent orientation
Table 3
Risk Factors for Delirium.

� Preexisting cognitive impairment
� Age >65 y
� Hearing or vision impairment
� Inadequately controlled pain
� Sleep deprivation or disturbance
� Poor nutrition/hydration
� Polypharmacy
� Functional status determined by Activities of Daily Living (ADLs) and Instrumental Activities of Daily Living (IADLs)
� Abnormal Lab Values
� Depression
� ComorbiditiesdIncluding Alcohol Misuse
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� Stimulation and communication
� Regulation of the sleep-wake rhythm
� Involvement of contacts close to the individual

Care for older adult individuals includes reducing use of potentially harmful and unnecessary in-
terventions. This includes documenting indications for Foley catheter indication, as retention of
catheters increases risk for urinary tract infections. Furthermore, implementing Beers’ criteria can
avoid use of inappropriate medications. Additionally, for individuals who cannot mobilize early,
frequent reposition should be considered to prevent pressure ulcers.
Postoperative resumption of normal diet

Early resumption of a normal diet reduces the risk of infection and reduces the length of hospital
stay. Early encouragement of food and fluid intake is especially important in older adult individuals as
they typically have a reduced sense of hunger and thirst [3]. As the risk of dysphagia is increased in the
postoperative period, all older adult patients should have the head of their bed elevated during eating
and for 1 h after eating [70]. Monitoring of urine and stool output helps to ensure adequate hydration
and nutritional status. In patients with a bodymass index of <22 kg/m2, enteral supplements combined
with parenteral supplements should be given if oral food intake is inadequate [19].
Exercise programs

Immobilization after surgery results in early and rapid muscle loss. In older adult patients
with lower physiologic reserve, further muscle wasting may have profound effects on function
[71]. Therapeutic exercise in the perioperative period improves functional status, thereby
reducing the risk of delirium [72]. In elective procedures, exercise programs should be initiated
preoperatively to improve cardiorespiratory function [20]. Preoperative physical therapy has
been demonstrated to reduce postoperative pulmonary complications, including pneumonia and
atelectasis, that are associated with cardiovascular surgery [73]. Postoperative exercise and
mobilization should begin as soon as possible following surgery, as prolonged immobilization is
associated with complications and worsened functional outcomes [74]. The American College of
Surgeons National Surgical Quality Improvement Program (ACS-NSQIP) Best Practices Guideline
suggests focus on balance, gait, and positioning assistance [70]. Postoperative exercise therapy
should be aimed at the retraining of functional abilities and can be initiated as early as 4 h after
surgery [75]. Preliminary reconditioning programs have been demonstrated to be safe and
feasible in the inpatient setting after surgery [71].
6-Minute walk test

The 6-minute walk test (6MWT) is a simple and well tolerated method of assessing patients’
functional exercise capacity. It measures the distance that an individual can quickly walk on a flat
surface in 6 min. A 6MWT allows for concurrent evaluation of multiple organ systems including car-
diovascular, pulmonary, musculoskeletal, peripheral circulation, and neuromuscular units, as all of
these must be functioning to tolerate a brisk 6-minute walk. Unlike other methods of testing functional
exercise capacity, it requires no equipment and allows for breaks as needed throughout the exercise.
While it does not assess maximal levels of exertion, it may better reflect functional exercise levels
important for ADLs, as these tasks are performed at submaximal exertion [76]. 6MWT is well tolerated
by most patients and has few contraindications as listed below.

Absolute Contraindications:

� Unstable angina within one month prior
� Myocardial infarction within one month prior
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Relative Contraindications:

� Resting heart rate >120
� Systolic blood pressure >180 mmHg
� Diastolic blood pressure >100 mm Hg

6MWTs are typically done before and after therapeutic interventions to evaluate for clinical im-
provements or to predict risk of complications prior to surgery. Multiple studies have demonstrated
the utility of the 6MWT in predicting cardiopulmonary complications after surgeries requiring general
anesthesia [21,77e79].
Future directions in preoperative frailty assessment

As discussed herein, it is well established that preoperative frailty is associated with poorer out-
comes after surgeries. Frailty is associated with increased length of stay in hospitals, higher rates of
complications, and overall mortality. What remains unanswered is how to best assess preoperative
frailty and how to efficiently address preoperative frailty to improve outcomes. As different surgeries
trigger stress reactions of varying degrees, depending on the invasiveness, duration of surgery, and
other factors, studying the effects of preoperative frailty in different types of surgery is important
moving forward [4]. As standardized methods of preoperative frailty assessment come into practice,
the detection of frailty should prompt initiation of interventions that aim to reduce adverse sequelae.
These may include the initiation of Enhanced Recovery After Surgery protocols which have been
demonstrated to improve outcomes in older adult patients undergoing colorectal surgery [80,81].
Prehabilitation aimed at improving functional status, as discussed earlier, should be implemented
upon detecting frailty prior to elective surgeries.

Summary

Addressing frailty and mitigating its consequences should ideally be done well before surgery;
however, there is data to support a beneficial role preoperatively. Validated assessments of functional
status and potential risks of surgery allows for the perioperative team to adequately address issues to
improve clinical outcomes. By addressing factors that influence frailty, the healthcare team has the
potential to improve clinical outcomes of the most vulnerable patient population. Targeted approaches
to address frailty in the preoperative, intraoperative, and postoperative periods can help to reduce
postoperative morbidity and mortality.
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Practice points

� The growing rate of the older adult population has become an emerging concern for anes-
thesiologists and the entire perioperative healthcare team.

� Older adult individuals have a higher prevalence of pre-existing comorbidities and risk fac-
tors that put them at higher risk for adverse sequalae compared to younger individuals.

� Improving postoperative care in the older adult population begins with identifying and
addressing pertinent risk factors for major and minor complications.
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Research agenda

� Previous studies have shown that risk of postoperative complications, morbidity, hospital
length of stay, and 30-day and long-term mortality after general surgical procedures in older
adults is increased related to an increase in baseline frailty.

� Evidence from these studies indicates the potential benefit of including a standard assess-
ment of frailty as part of the preoperative workup of older adult patients.

� Moving forward, studies addressing the focuses of validated frailty assessments and the
quantification of their predictive capabilities in various surgeries are needed.
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