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KEY POINTS

» Perioperative medicine describes a spectrum of care that begins from the contemplation of surgery and continues until
full recovery.

» The perioperative team may be composed of many different specialities and facilitates coordinated care from a variety
of experts all aiming to optimise the patient’s surgical journey.

e The patient is a core member of the perioperative medicine team and therefore should be involved in all decisions
pertaining to their care through a process of shared decision making.

» Patient optimisation occurs through identification and management of comorbidities.

¢ Prehabilitation programmes aim to improve physical fitness, nutritional status and psychological well-being preoperatively.

» The routine use of objective risk-scoring tools can help identify patients with higher risk for postoperative morbidity and
mortality, thereby allowing planning of perioperative management.

INTRODUCTION

Perioperative medicine is an evolving field that focuses on optimising the care of surgical patients, from the contemplation of surgery
until full recovery. Its successful implementation depends on collaboration between several hospital- and community-based disciplines.
From within the hospital, this is often led by the anaesthesiologist, given their expertise in preoperative assessment.

The goals of perioperative medicine are to provide care that:

1. Identifies and optimises medical comorbidities before surgery
2. Adds value at each patient contact to reduce complications and hospital length of stay
3. Strives to target improved patient experience, satisfaction and outcome after surgery

PATIENT ASSESSMENT AND THE PERIOPERATIVE TEAM
Patient-Centred Care

Patients are central members of the perioperative team, and as such, any decisions made should best serve the individual
patient. Shared decision making uses a patient-centred consultation, with the doctor bringing clinical expertise and the patient
outlining their personal preferences and core values. It is an iterative process, starting when surgery is suggested and

An online test is available for self-directed continuous medical education (CME). It is estimated to take 1 hour
to complete. Please record time spent and report this to your accrediting body if you wish to claim CME points.
A certificate will be awarded upon passing the test. Please refer to the accreditation policy here.
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continuing at every step along the surgical journey. Of course, this concept is not unique to perioperative medicine but applies
to all health care. Enabling patients to participate in decisions about their care is not only an ethical professional imperative but
also a legal standard in some countries.! As an equal partner, patients feel involved and engaged in their care, which can lead
to improved patient-reported outcomes, including less decisional regret.? Shared decision making should take place regardless
of the level of education or health care literacy, and efforts must be made to ensure that the patient understands all facets of
medical care being offered.? There are a variety of tools available to support both physicians and patients in this by the Centre
for Perioperative Care (CPOC) in the United Kingdom, many of which are available on their website (https://cpoc.org.uk/).®
Examples of resources available include the ‘BRAN’ decision aid, which prompts patients to consider the benefits, risks,
alternatives to treatments and consider the prognosis with no treatment (do nothing) and the ‘three talk model’, which is
designed to promote collaborative conversation and active listening in health care.?*

Management of Comorbidities and Optimisation Before Surgery

In many parts of the world, patients presenting for surgery can have significant medical comorbidities. Twenty-five percent of
patients recruited to a large, prospective observational cohort study of outcomes after elective surgery were American Society
of Anesthesiologists (ASA) physical status 3 or 4, with a high prevalence of comorbidities documented.® Some of the conditions
encountered may be chronic in nature, while others may be newly identified following a structured assessment before surgery.
While the preoperative assessment clinic represents a valuable opportunity to complete a detailed assessment, attention is
turning to opportunities to do this ‘upstream’ in the surgical pathway. Engaging the general practitioner and the surgical team in
initiating health screening and investigations can help with the early identification of high-risk multimorbid (commonly
understood to be the co-occurrence of 2 or more chronic conditions) patients.® For example, by incorporating relevant
individualised patient data (eg, body mass index, smoking status, blood pressure, HbA1c, list of active medications, etc) into
the hospital referral, patients may be triaged to receive additional support by the perioperative team while waiting for a surgical
review.2 Common comorbidities that should be optimised and carefully managed in the weeks prior to surgery include anaemia,
smoking-related disease (eg, chronic obstructive pulmonary disease), obstructive sleep apnoea, diabetes, hypertension and
cardiac diseases.? Whilst specific management of these conditions is outside of the scope of this tutorial, it should be noted that
in each case there is an opportunity for assessment, refinement and potential ‘marginal gains’ in the lead up to surgery.

Marginal gains in perioperative medicine refer to the small improvements or optimisations that can be made in various aspects
of care before, during and after surgery. These small changes can have a significant effect on patient-centred outcomes.” By
focusing on these small improvements and making incremental changes, health care staff may enhance the quality of care and
reduce the risk of adverse events in the perioperative period.” This can help to change the mindset of being on a ‘waiting list’
into that of being on a ‘preparation list' for surgery.? Preparing for surgery creates a focus for the patient on actively engaging
with health care, which in turn encourages the expansion of the perioperative team beyond just the surgeon and the
anaesthesiologist.

The Perioperative Team

Traditionally, anaesthesiologists have had a central role in delivering perioperative care. In a recent UK survey, most
anaesthesiologists surveyed identified themselves as perioperative physicians.8 In fact, perioperative medicine can be
delivered by specialists in other disciplines. Any service that establishes effective workstreams among health care
professionals, with a shared focus on patient outcomes, can participate in perioperative medicine delivery. As the patient
progresses through the health care system, the clinical governance of care may shift between various specialists. This
necessitates new ways of working, with clear channels of communication between team members and patients, as their needs
change. In the United Kingdom, CPOC was established as a cross-specialty collaboration dedicated to the promotion and
advancement of perioperative medicine. It is an alliance between patients and health care organisations, recognising the
importance of the multidisciplinary composition of the team in the delivery of perioperative care. The perioperative period can
be broken down into 3 phases: preoperative, intraoperative and postoperative. For clarity of flow in this tutorial, themes are
explored in a linear manner organised into the preoperative and postoperative periods, but many of these concepts pertain to all
three stages concurrently.

PREOPERATIVE
Bundled Care During the Patient Journey

The surgical journey is a continuous process rather than an isolated event. Best patient outcomes are associated with
coordinated care, with a recent review of the effect of perioperative care on health economics concluding that such pathways
can reduce hospital stay by an average of 2 days.” The benefits of making small cumulative changes can be seen in the well-
established Enhanced Recovery After Surgery (ERAS) protocols, which are a bundle of best practice interventions that
exemplify the previously discussed concept of marginal gains.® In the emergency setting, the role of coordinated perioperative
pathways is supported by the progressive improvements in outcomes yielded by the National Emergency Laparotomy Audit'®
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and the National Hip Fracture Database'" in the United Kingdom. Similar initiatives exist as examples of perioperative medicine
in action in other jurisdictions worldwide.

Functional Assessment

Surgery represents a significant physiological challenge that creates a surge in metabolic demand. Individuals with limited
physiological reserve may be unable to cope with this demand. Patients with a poor functional capacity are at risk of increased
complications, increased length of hospital stay and even death.'® Quantifying physiological fitness before surgery is a key
aspect of preoperative assessment. There are many ways to assess a patient’s functional status, with advantages and
limitations to each. Table 1 presents a summary of commonly used approaches.

Whichever tool is used, the importance of applying a standardised method has been demonstrated by the METS trial,’? a
multicentre study in which an anaesthesiologist’s subjective assessment of patient fitness correctly identified only 1 in 5
patients with low functional capacity (defined as a metabolic equivalent of task [MET] score of <4). Incorporating functional
assessment into perioperative decision making has been successfully used to plan health care resource allocation.™ A
practical approach to functional assessment is the use of a validated questionnaire, followed by a targeted assessment for
those identified as having reduced fitness.? The Duke Activity Status Index is a patient-reported measure of functional activity
that has been shown to correlate well with perioperative outcomes.'? If a deficit in functional reserve is identified preoperatively,
evidence suggests that patient-specific preoperative training may improve performance and reduce the rates of complications,
even in the high-risk patient cohort.™

Risk Stratification

After health screening and pertinent investigations have been compiled, it is essential to effectively communicate the
perioperative risk that comorbidities and the intended surgical procedure present to the patient. Various risk prediction models
are currently available to support shared decision making, appropriate allocation of resources and create a universal language
for medical teams. The use of standardised perioperative risk estimates also enables precise comparison of outcomes among
patients across different institutions. Recently, biomarkers have been shown to assist in perioperative risk prediction together
with a clinical assessment."? Table 2 outlines some common risk prediction models used in clinical practice. A commonly used
risk prediction tool is the Surgical Outcome Risk Tool, which combines clinical judgment with an individualised, objective risk
score and has been shown to be an accurate predictor of death within 30 days of inpatient surgery.'®

Frailty Assessment and the Older Person Undergoing Surgery

Frailty is a distinctive syndrome related to, but not exclusively associated with, aging. Patients with frailty demonstrate a decreased
resilience across multiple body systems, which can lead to an increased vulnerability to external stressors and a slower or
incomplete recovery following a physiological challenge. Multiple studies in the perioperative setting have identified frailty as an
independent predictor of adverse outcomes.'® A recent systematic review has shown the Rockwood Clinical Frailty Scale (CFS;
Figure 1) to be a feasible and reliable predictor of adverse outcomes, including mortality and nonfavourable hospital discharge."”

Identification of preoperative frailty status should not solely be seen as a tool to characterise risk but rather represents an
opportunity to develop an individualised care plan to mitigate this risk.'® No single intervention has been shown to modify frailty;
rather, the multidomain nature of the frailty syndrome requires a multidimensional treatment plan, which differs from the
traditional systems-based approach often used in preoperative assessment.’® CPOC has published guidelines to support
embedding frailty assessment and interventions throughout the perioperative pathway.'® Identification of comorbidities and
geriatric syndromes (frailty, cognitive impairment and functional decline) plus early multidisciplinary input from medicine for the
elderly specialists have been shown to improve outcomes for the older person undergoing surgery.®

Nutrition

The stress response induced by surgery increases metabolic demand, and impaired nutritional reserves can impede patients’
surgical recovery. Malnutrition is a modifiable risk factor that should be addressed prior to surgery.® The key steps in achieving
this are screening, assessment and treatment of identified deficiencies. Examples of screening tools are outlined in Table 3.2°
Once screened as nutritionally at risk, the individual can undergo a more detailed assessment by a trained professional, which
usually includes anthropometric measures (eg, skin-fold thickness and upper arm circumference) along with functional
assessments (eg, hand-grip strength). Obesity is also a nutritional vulnerability that may be harder to characterise using these
screening tools. There is emerging interest in the utility of radiologic evaluations to identify at-risk nutritional states such as
sarcopenia (low muscle quantity and quality) and myosteatosis (fatty infiltration of muscle).2® When malnutrition has been
identified, targeted and individualised nutritional support should be offered both before and after surgery. Table 3 summarises
some of the commonly encountered screening tools.
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Clinical Frailty Scale*

I Very Fit — People who are robust, active, energetic
and motivated. These people commonly exercise

regularly. They are among the fittest for their age.

2 Well - People who have no active disease
symptoms but are less fit than category |. Often, they
exercise or are very active occasionally, e.g. seasonally.

3 Managing Well - People whose medical problems
are well controlled, but are not regularly active
beyond routine walking.

daily help, often symptoms limit activities. A common
complaint is being “slowed up", and/or being tired
during the day.

5 Mildly Frail - These people often have more
evident slowing, and need help in high order IADLs

7 Severely Frail - Completely dependent for
personal care, from whatever cause (physical or
cognitive). Even so, they seem stable and not at
high risk of dying (within ~ 6 months).

8 Very Severely Frail - Completely dependent,
approaching the end of life. Typically, they could

| not recover even from a minor iliness.

9. Terminally Il - Approaching the end of life. This
category applies to people with a life expectancy
(% <6 months, who are not otherwise evidently frail.

Scoring frailty in people with dementia

The degree of frailty corresponds to the degree of dementia.
Common symptoms in mild dementia include forgetiing the
details of a recent event, though still remembering the event itself,
repeating the same question/story and social withdrawal,

(finances, transportation, heavy housework, medica-
tions). Typically, mild fraifty progressively impairs
shopping and walking outside alone, meal preparation
and housework.

In moderate dementia, recent memory is very impaired, even
though they seemingly can remember their past life events well.
They can do personal care with prompting,

In severe dementia, they cannot do personal care without help.

6 Moderately Frail - People need help with all
outside activities and with keeping house. Inside, they
often have problems with stairs and need help with
bathing and might need minimal assistance (cuing,
standby) with dressing.

Canadian Study on Health & Aging Rev
2. K Rockwood et al A global clinica
frailty in elderly people. CMA| 2005;173:489-495,

! 4 Vulnerable - While not dependent on others for

Medicne DALHOUSIE
UNIVERSITY

to copy for research and educational purposes on

Figure 1. Clinical Frailty Scale (CFS). Taken from https://www.bgs.org.uk. The Rockwood CFS is a commonly used frailty assessment tool.
Clinical judgment is required to appropriately evaluate a person’s function. The text provided beside each graphic gives a guide as to specific
questions to ask to gauge an individual’s independence or otherwise in their activities of daily living.

Prehabilitation

The perioperative period is a ‘teachable moment’ to motivate lifestyle changes: promoting physical activity, smoking cessation,
reducing alcohol consumption and optimising nutritional status.? Prehabilitation describes multimodal strategies aimed at
improving physical fitness, nutritional status and psychological well-being before surgery.?" The underpinning principle of
prehabilitation is that increasing functional reserve may allow the individual to meet the physiological and psychological
demands of surgery (Figure 2).

A number of holistic prehabilitation models are being trialled in the United Kingdom, with encouraging results. ‘Surgery schools’
are education initiatives that involve group learning, in which patients and their families are instructed on how to prepare for
surgery.? Discussions involve how best to physically and psychologically prepare for surgery and what to expect during the
hospital stay. Outside of formal programmes, all clinicians should be competent to deliver universal exercise advice to patients.
Resources such as Moving Medicine have been developed to help integrate physical activity conversations and prescriptions
into routine health care interactions.?? In addition, the COVID-19 pandemic necessitated a rapid pivot to digital or remote
prehabilitation modalities, which may offer a scalable method of implementing such optimisation programmes.

POSTOPERATIVE
Enhanced Recovery Protocols

The central goals of the immediate postoperative period are encapsulated in the acronym ‘DREAM’, which aims to have a
patient DRinking, EAting, and Mobilising within 24 hours of surgery. The Perioperative Quality Improvement Project (PQIP) in
the United Kingdom has made 100% compliance with this target a national goal.>®> The aim of having a patient ‘DREAMing’
forms part of ERAS protocols, which have been shown to reduce length of stay, complications and mortality across a range of
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Malnutrition Universal Screening Tool (MUST) Combines BMI, unintended weight loss, reported or at risk of poor
oral intake
Preoperative Nutrition Score (PONS) Step 1 combines BMI, unintended weight loss plus poor oral

intake. If patient has any 1 of these 3, undergoes step 2:
biochemical evaluation (vitamin D and albumin)

Nutritional Risk Score 2002 (NRS 2002) Combines BMI, unintended weight loss, poor oral intake PLUS
whether patient is in intensive care
Subjective Global Assessment (SGA) Four parameters: weight loss, anorexia, loss of subcutaneous fat,

muscle mass

Table 3. Examples of Nutritional Screening Tools. BMI, body mass index

surgical specialties.® In many cases, compliance with the postoperative elements is more difficult to achieve, despite being
most strongly associated with optimal recovery.24 Fidelity to the postoperative components of these protocols enables better
outcomes for both patients and hospital processes.

Critical Care and Enhanced Care Wards

Intraoperative mortality is rare, but the postoperative period is a time of ongoing risk. In fact, postoperative mortality has been
estimated to be the third biggest contributor to deaths globally.?> Postoperative morbidity is also a major global health concern.
At a population level, the occurrence of even 1 single postoperative complication affects notably on long-term survival.?® While
the rate of postoperative complications at different institutions is relatively constant, the effect on survival following a
complication varies significantly, with a nearly 3-fold difference in mortality between the best-performing and worst-performing
hospitals.?” This phenomenon has been termed failure to rescue and is thought to reflect variation in processes of care rather
than patient-specific factors. Optimising these processes of care is a key focus of perioperative medicine.

It has been established that there is a high-risk cohort of patients who represent a minority (10%) of the surgical population but
comprise a majority (80%) of perioperative mortality.?® Postoperative critical care is one potential pathway to modify adverse
outcomes, particularly in this high-risk group. An evolving field of interest is the utilisation of enhanced care wards. These
areas should be considered as separate from, rather than a substitute for, critical care beds. Suggested admission criteria
include those with a calculated perioperative mortality of >1% (using an objective risk prediction tool), a defined length of stay
(eg, 12-24 hours) or those with specific care (eg, management of epidural) or monitoring needs (eg, special circulations like free
flap monitoring).2°

90%

80%
70% <« | Rehabilitation Initiated

60% v A

_| No rehabilitation Initiated

30% | prehabilition initiated
20%

10%

= Pre-habilitation + Rehabilitation

No prehabilitation, only Rehabilitation

No prehabilitation or rehabilitation Pre-habllitation, no rehabilitation

Figure 2. Graphical representation of the role that prehabilitation can have for patients following surgery compared with an index of baseline
functional status. Used with permission. Further resources are available at https://www.macmillan.org.uk/.
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Discharge Planning and Rehabilitation

Effective postoperative care is often rooted in the preoperative setting. A patient who is motivated and psychologically prepared
is essential for enabling early rehabilitation. Adequate support and early discharge planning should be organised prior to
admission, and potential obstacles to safe and timely discharge can be anticipated and addressed.*

SUMMARY

In this tutorial, we aim to introduce the reader to some of the major themes in perioperative medicine. Many of the
concepts outlined apply across many health care settings and medical conditions; however, cohering these themes
together around the time of surgery is central to delivering high-quality perioperative care. This is a broad field, which
relies on many different specialties and is evolving rapidly as its own subspeciality. Successful patient care requires
orchestrated, cohesive and coordinated buy-in from all stakeholders involved in perioperative medicine. When
implemented properly, this has been shown to improve clinical outcomes, lower health care costs and increase patient
satisfaction. Working to embed these principles of perioperative medicine into routine practice is therefore an
important goal for all health care systems globally.
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