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Executive Summary 
This guide has been produced by the Perioperative Medicine Working Group of the Statewide General 

Medicine Clinical Network (SGMCN). It aims to assist general physicians in participating in the delivery 

of multidisciplinary, patient-centered perioperative medical care. The guide considers both organisational 

themes in the design and operations of a perioperative medicine service as well as clinical themes 

pertaining to optimal assessment and management of patients from the time a decision is being made to 

proceed to surgery to the time of full recovery following surgery. After a scene-setting introduction, the 

guide describes the role of physicians in perioperative medicine, the benefits of integrated perioperative 

medicine, the central importance of shared decision-making, and the resource and training requirements 

of perioperative medicine practice.  

On the basis of available evidence (elaborated in various appendices) and expert opinion, several 

recommendations are then discussed in detail, summarized as follows: 

 Formulation of management plans should be centered on what matters most to patients 

 When appropriate, advanced care planning should be initiated during the pre-operative medical 

clinic visit 

 Good communication is required between the patient and the multidisciplinary perioperative care 

team and between all members of the team 

 Establish multi-specialty teams who adopt a holistic approach to care of the high risk surgical 

patient 

 Promote continuity of care by appointing a dedicated consultant lead that remains constant pre- 

and post-operatively 

 Establish procedures to identify high risk patients prior to surgery 

 Elective surgical patients at increased risk should be referred to a perioperative medical clinic in a 

timely manner and receive a comprehensive pre-operative review  

 Pre-operative testing should be conservative and based on defined indications 

 Establish protocols that ensure early and ongoing medical specialist involvement in cases where 

patients present with conditions requiring emergency surgical intervention 

 High risk surgical patients should receive an early post-operative review by the perioperative 

medical team with ongoing close monitoring 

 In tertiary hospitals and larger regional centers, establishment of week-end medical review of all 

high risk surgical patients is desirable 

 Perioperative assessment, advice and management should be based on best available evidence-

based guidelines 

 Interventions for reducing perioperative risk should be evidence-based and consistently applied 

 

In producing this guide, the authors wish to kindly acknowledge the input and endorsement received 

from members of the steering committees of the Statewide Anaesthesia and Perioperative Care Clinical 
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Network (SWAPNET), the Surgical Advisory Committee (SAC) and the Older Persons Health Clinical 

Network (OPHCN). As this guide contains recommendations and other forms of guidance based on 

currently available evidence, it is the intention of the SGMCN Perioperative Medicine Working Group to 

update this document by mid-2021, or earlier if there are major new developments in the field, or in 

response to feedback from SGMCN members who have assumed responsibility for enacting the 

recommendations contained in the guide.  

  

Introduction 

The discipline of perioperative medicine is a relatively recent and developing field in modern healthcare. 

While its definition and scope are subject to debate, a useful description is that of a patient focused 

multi-disciplinary and integrated approach to delivering the best possible healthcare throughout the 

perioperative journey, from the moment of contemplation of surgery until full recovery.1 It aligns with the 

updated National Safety and Quality Health Service Standards, specifically the Comprehensive Care 

Standard (Standard 5).2 The design and operationalisation of the model of perioperative care are likely to 

vary according to healthcare setting and available resources, and may not be easy to achieve within 

traditional models of surgical care.3 However, there are basic principles that can help guide progress in 

this emerging field and a growing body of evidence that can be used to direct specific practices, all 

underpinned by the need for shared decision making with patients that takes full account of their values 

and preferences and ensures their choices and goals are considered and clearly documented, once 

capacity to consent has been confirmed. 

 

Over 2.7 million surgeries are performed in Australia annually4 with most pursuing a complication-free 

perioperative journey to full recovery.5 However, evidence from overseas indicates there is an enlarging 

group of high risk surgical patients with increasingly complex chronic diseases whose needs are not 

being adequately met.6 Typically, this patient group includes those undergoing emergency procedures, 

the frail and/or elderly, and those with multiple medical co-morbidities. The numbers of older patients will 

continue to increase as the proportion of Australians over the age of 65 and 85 years will double and 

triple respectively over the next few decades7 in response to improved health care of chronic diseases 

which results in more people ageing with their co-morbidities.8,9 This coupled with technical advances in 

surgical and anaesthetic perioperative care has resulted in higher risk, multi-morbid patients being 

offered surgery as a matter of routine with the same expectation of success as the wider surgical 

population.5   

 

Elective surgical admissions in the older adult population increased on average by 4.6% per year 

between 2004/5 and 2013/4.10 In a prospective study of 4158 non-cardiac surgical patients aged 70 

years or more in 23 hospitals in Australia and New Zealand, of whom 68% had pre-existing 

comorbidities, 5% had died and 20% had suffered complications by day 30.11 Pre-operative factors 
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associated with mortality included increasing age (while noting the distinction between biological and 

chronological age), worsening physical status, malnutrition and emergency surgery. Importantly, patient 

factors often had a stronger association with mortality than the type of surgery. A large retrospective 

audit of charts of 11,201 surgical deaths across 111 public and 61 private hospitals in Australia from 

January 2009  to December 2012 indicated that levels of post-operative care declined with advancing 

age.12 The authors opined that while surgeons  may be willing to offer an operation on presentation, they 

may be more likely to withdraw care at an earlier time in older patients once complications ensure 

because of expectations of poor outcomes, concerns of futility of care, or settings of competing 

comorbidities. If so, this suggests a need for better patient selection prior to surgery and/or earlier 

institution of palliative care, both potentially mediated by earlier or more proactive physician input.  

 

The role of physicians in perioperative medicine 

Decisions to proceed to surgery and its aftercare ultimately rest with the surgeon, patient and family, and 

surgeons are ultimately responsible for the outcomes of surgical care. The role of physicians is to 

optimise perioperative management of high risk surgical patients through the medium of a 

multidisciplinary team of experts – physicians, surgeons, anaesthetists, general practitioners, allied 

health professionals - who span the continuum from first contemplation of surgery through to complete 

recovery.5,13 General physicians and geriatricians are well placed to make significant contributions to 

management as high risk surgical patients typically have multiple chronic medical diseases and/or are 

frail and elderly. They are specifically trained in the holistic management of patients with multi-system 

diseases, are adept in recognising and managing acute medical and physiological deterioration and are 

proficient in shared decision making when confronted with several treatment options that entail varying 

risks and benefits. Balancing the competing risks from different chronic diseases is a common challenge, 

as is the need to limit and reconcile differing, sometimes conflicting opinions, of other single organ-

system or single-disease specialists. Difficult discussions that aim to ensure end of life care is 

concordant with patient preferences and values is a further function that the holistic person-centered 

approach of physicians can provide.   

 

The benefits of integrated perioperative medicine 

Perioperative medicine services comprise both pre-operative assessment and optimisation performed by 

physicians in outpatient clinics, and perioperative consultation and co-management conducted as in-

patient programs. In regards to pre-operative assessment, a recent systematic review that comprised 

only 4 studies (one randomised controlled trial [RCT] and 3 observational studies) yielded equivocal 

findings.14 While pre-operative assessment in the RCT reduced unnecessary admissions, surgical 

cancellations following admission for surgery, and length of stay,15 the remaining studies suggested, 

counterintuitively, increased lengths of stay, costs and postoperative complications in patients who 
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received preoperative assessment.  

 

Evidence for in-patient perioperative management appears more positive, although derived from 

observational studies with no RCTs. Several studies show that having general physicians and 

geriatricians co-ordinate and oversee care of surgical patients within integrated models of regular 

consultation or co-management optimises perioperative care in both pre-operative and post-operative 

periods and lowers risk of complications and adverse outcomes, reduces length of stay and save 

costs.16,17,18,19,20,21,22,23,24,25 Models of medical co-management of older orthopaedic patients by 

orthogeriatricians, especially patients with neck of femur fractures, have also resulted in earlier detection 

of deterioration and earlier mobilisation, with consequent reductions in mortality and length of stay and 

improved functional performance.26,27  

 

Enhanced Recovery After Surgery (ERAS) programmes have been used successfully for over a decade 

to reduce length of stay and rates of complications in colorectal surgery, and which are now being 

extended to other surgical specialties.28,29 Such programmes feature multiple interventions incorporated 

into all 3 phases of surgery – pre-operative, intra-operative and post-operative, with the overall aim of 

maintaining physiological function and reducing surgery-induced stress. Medical co-management of 

surgical patients has the potential to augment the effectiveness of such programmes, and recent 

guidelines28 stress the importance of a multidisciplinary team approach — including family physicians 

before patients are admitted for surgery and after discharge — in ensuring the successful 

implementation of an ERAS approach.  

 

Shared decision making 

Appropriate patient selection for surgery, particularly where risk/benefit ratios are narrow, is vitally 

important, both to the individual patient and the healthcare system as a whole. In the pre-operative 

setting, establishing realistic expectations of surgical outcomes, in terms of both morbidity and functional 

capacity, assists patients to make informed decisions about their care that are consistent with their 

values and preferences.30 Health professionals have a responsibility to ensure that patients are aware of 

and fully understand the risks and possible outcomes of any proposed surgery and any alternative care 

options. This may require providing patients from culturally and linguistically diverse backgrounds and 

Aboriginal and Torres Strait Islander people with access to written instructions in different languages, 

multimodal format with pictures, or interactions involving nominated family spokespersons or liaison 

officers who can assist in translation and interpretation. This shared decision-making approach helps to 

avoid potentially futile or unwanted surgery which harms patients and wastes resources and assists in 

establishing ceilings of care when appropriate. Various tools31 and decision aids32,33,34 are available that 

can facilitate this process.   
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Resource considerations 

Funding models for perioperative medicine are likely to vary between sites, but in many cases, due to 

constrained budgets, will rest on the reallocation of existing resources.35 Joint funding arrangements 

between medicine and surgery are appropriate given the benefits to both parties of minimising 

complications and length of stay that would otherwise limit access to both surgical and medical beds. 

Post-operative complications, which are frequently medical in nature, are   associated with longer length 

of stay. Not surprisingly, the health care costs associated with such events balloon by several fold, even 

without considering the cost of longer term consequences.5,36 Evidence suggests that surgical co-

management arrangements in USA are either cost neutral or cost effective.11,18 Given the sheer volume 

of surgical procedures performed each year in Australia, even small reductions in adverse events could 

translate into a large net benefit in terms of cost savings. Similarly, rationalisation of frequently 

performed pre-operative investigations, many of which are of low value, could result in considerable 

savings, even if decreased individually by a small amount.37  

 

Training requirements 

Given the complexity of perioperative medicine, the need for formal training in the discipline is becoming 

increasingly recognised. Surveys undertaken by the Australian and New Zealand College of 

Anaesthetists (ANZCA) have strongly suggested that perioperative medicine specialists must 

understand intraoperative anaesthetic management, gain knowledge and skills in perioperative 

management of surgical stress responses, fluid status, acute and persistent pain, and delirium, and be 

proficient in discharge planning and rehabilitation. ANZCA has developed a post-graduate training 

curriculum and formal qualification in perioperative medicine which is available as a conjoint degree to all 

other disciplines (physicians, surgeons, intensivists, general practitioners) – more details are available 

at: http://www.anzca.edu.au/fellows/special-interest-groups/perioperative-medicine. Physicians wanting 

to make perioperative medicine a substantive part of their practice are strongly encouraged to undertake 

such training. The Internal Medicine Society of Australia and New Zealand has a Perioperative Medicine 

Subcommittee which is a partner in the Perioperative Medicine Special Interest Group, formed under the 

auspices of ANZCA, and which seeks to develop an integrated and collaborative perioperative care 

model involving all specialties and craft groups that have a role in delivering perioperative care – more 

details are available at: https://www.imsanz.org.au/.     

 

Recommendations for perioperative medicine services 

The Perioperative Medicine Working Group of the Statewide General Medicine Clinical Network 

(SGMCN) contends that perioperative medicine services involving physicians should be established in 

all hospitals with more than 250 beds and on-site surgical facilities undertaking surgery of intermediate 
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to high risk. Such services should aim to provide medical consultant care to all surgical patients who 

may benefit from such care, recognising that in this country, as occurs elsewhere,38 the deployment of 

such services will vary widely across hospitals according to perceived clinical need and resource 

availability.  

 

Studies have shown that hospitals demonstrating exceptional surgical outcomes are underpinned by 

high volume practice, high functioning multidisciplinary teams centered around disease entities and 

types of surgery, process driven pre-operative fitness optimisation, ERAS programs, closed loop audits 

of care and continuous quality improvement, and strong clinician engagement.39 The Working Group has 

formulated a number of recommendations (see below) which aim to assist SGMCN members in 

establishing or augmenting perioperative services. These recommendations are based on literature 

reviews, perioperative medicine guidelines from reputable authorities, expert opinion and group 

discussions, and reference to the 2018 Collaborative Older Persons’ Elective Surgery Risk Assessment 

for Treatment Efficacy (COOPERATE) Recommendations,40 and relevant pre-operative evaluation 

documents produced by the Statewide Anaesthesia and Perioperative Care Clinical Network 

(SWAPNET).41 The draft document was reviewed by the steering committees of SWAPNET, the Older 

Persons Clinical Network and the Surgical Advisory Committee, and amendments made in response to 

feedback received. The revised document was then forwarded to these three agencies for endorsement, 

and the final draft endorsed by the SGMCN Steering Committee on July 9th, 2019.   

 

1. Formulation of management plans should be centered on what matters most to patients 

 

Whilst the majority of literature focuses on risk prediction scores and event rates, it is also vitally 

important to acknowledge that for most patients, death or complications are not the only healthcare 

outcomes of interest.42 While operations may be technically successful in avoiding death and 

complications in the immediate perioperative period, regaining or preserving health, function and quality 

of life over the longer term are key priorities for patients in deciding whether to pursue surgery or an 

alternative treatment.27 This highlights the importance of patient centered care - defined as healthcare 

that is respectful of, and responsive to, the preferences, needs and values of patients.43 Such an 

approach improves quality and safety, decreases operational costs and increases both patient and 

provider satisfaction.60,44 In Australia patient-centered care is supported by the Australian Charter of 

Health Care Rights, the Australian Safety and Quality Framework for Healthcare Standards and the 

National Safety and Quality Framework2 and is promoted by organisations such as Planetree.  

 

In the USA, a third of people undergo a major operation during their last year of life.45 A recent 

retrospective analysis of decedents in three Australian hospitals showed a third had undergone futile 

treatments, including surgical procedures, in the last 6 months of life.46 In contrast, three quarters of 

seriously ill people say they would not choose life-sustaining interventions if there was a significant 

chance that the outcome would be severe cognitive or functional impairment.47 Many consider certain 
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health states to be fates worse than death.48 It is incumbent on doctors to ensure that surgical 

interventions provided to extend life do not leave patients in health states they regard as intolerable. For 

any given scenario, there needs to be realistic discussions about the risks and benefits of each viable 

treatment option including, as appropriate, definitive surgery, less invasive palliative surgical procedures, 

other medical therapies, supportive care or hospice care.49,50  

 

2. When appropriate, advanced care planning should be initiated during the pre-operative 

medical clinic visit. 

 

Discussions focused on advanced care planning may be challenging but should be considered for any 

patient who is contemplating or undertaking major surgery, especially elderly, frail or multi-morbid 

patients. The timing of such discussions is critical and needs to be well ahead of any proposed date of 

surgery.51,52 Clear documentation of the agreed outcomes of these discussions helps to guide decision 

making and help alleviate the burden borne by family members and other surrogate decision makers if 

they are called upon to make decisions on behalf of patients who no longer have capacity to make or 

voice their preferences.53 Advance care planning also helps ensure doctors and other health care 

professionals act in accordance with a patient’s wishes and avoid unwanted or futile treatment which 

may, in certain cases, attract medicolegal action. The ‘Statement of Choices’ form is recommended for 

use in Queensland hospitals, available on-line at: https://metrosouth.health.qld.gov.au/acp/queensland-

advance-care-planning-forms 

 

3. Good communication is required between the patient and the multidisciplinary 

perioperative care team and between all members of the team 

  

Safe and effective perioperative care relies on good communication, collaboration, respect and trust 

involving all interactions between the patient and the attending multidisciplinary team, and between 

members of the team itself. By multidisciplinary team we mean all disciplines involved in the patient’s 

care throughout the period from first surgical review to full recovery – physicians of all specialties, 

surgeons, anaesthetists, general practitioners, nurses and allied health professionals. Good 

communication skills facilitate fully informed consent and have been linked to higher patient satisfaction, 

greater patient adherence to clinical advice, better patient health outcomes, reduced patient anxiety, 

increased recall and improved understanding.54 Employing multiple conversation support tools amplifies 

the understanding and usefulness of risks for patients and clinicians.55 The process and adequacy of 

informed consent in the perioperative setting is currently undergoing review in Queensland and other 

jurisdictions, and has been receiving increasing attention globally. Three fundamental criteria are needed 

for clinical informed consent: the patient must be competent, adequately informed and not coerced.56 In 

high risk, medically complex surgical patients, findings and management plans arising from 

comprehensive perioperative medical review must be fully communicated to all relevant members of the 

multidisciplinary team to ensure everyone is on the same page with respects to the intended care plans.  
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4. Establish multi-specialty teams who adopt a holistic approach to care of the high risk 

surgical patient. 

 

With increasing surgical specialisation and need for mastery of a wider range of technical skills, coupled 

with increasing medical complexity of patients undergoing surgery, it is no longer reasonable or feasible 

to expect surgeons to singlehandedly meet all the required patient care needs, particularly when medical 

complications develop. Instead a multi-specialty approach is required. Surgeons, in addition to their 

unique operating skills, are experts in predicting homeostatic responses of relevant organs to the 

procedure. On the other hand, perioperative physicians and anaesthetists may be better able to predict 

risks of adverse operative impacts on functional status, chronic health, co-morbidities and acute 

physiological deterioration.26 A multi-specialty team approach necessitates the need for a dedicated 

clinical consultant lead to co-ordinate care and ensure clear communication between members of the 

team, the patient and their family. Various strategies can be considered towards optimising teamwork 

including: running concurrent anaesthetic and perioperative medical clinics; multi-specialty team 

meetings to discuss selected high-risk patients in the pre-operative setting; and joint ward rounds of 

surgical and perioperative medical teams in the post-operative setting. 

 

5. Promote continuity of care by appointing a dedicated consultant lead that remains 

constant pre- and post-operatively. 

 

Outside the perioperative setting, it is widely appreciated that the single-disease framework on which 

most of our healthcare provision, research and medical education is configured is not ideally suited to 

the care of multi-morbid patients.8 Such people have to contend with fragmentation of care and medical 

error because of subspecialty focus on one disease. Ensuring continuity and co-ordination of care for 

such patients demands that there be a dedicated consultant to take overall responsibility for that 

person’s care.8,57  

 

6. Establish procedures to identify high risk patients prior to surgery   

 

Accurate prediction of perioperative risk is important in facilitating informed consent and deciding 

appropriate clinical management. National and international audits confirm that surgical mortality 

predominantly occurs in individuals who are elderly, very frail, chronically ill and have major pre-existing 

co-morbidities.58 Such patients are also at higher risk of delirium and other major complications that 

prolong hospital stay, increase readmission rates and predispose to discharge to institutional care.59 The 

overall risk for serious medical complications from surgery is less than 0.1% in healthy patients. 

Comorbid conditions that increase this risk include ischemic heart disease, cerebrovascular disease, 

heart failure, diabetes mellitus, chronic kidney disease, bleeding disorders, and liver disease. Poor 

nutritional status, obesity, smoking, depressive symptoms, hazardous alcohol use, and illicit substance 
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use also affect perioperative risk. Poor exercise tolerance is associated with perioperative 

cardiopulmonary and neurologic complications. Increasing American Society Anaesthesiologists (ASA) 

class (Appendix 1) is associated with increasing morbidity and mortality.60 Overall, perioperative 

mortality is very low in ASA class I and II patients (<0.1%) but increases significantly in class III and IV 

patients. 

 

The type of the surgery influences the risk for complications independent of other patient factors. 

Appendix 2 lists surgical procedures of intermediate to high risk of complications including death and 

myocardial infarction at 30 days after surgery, with emergency surgery in acute life-threatening 

conditions and major surgery involving highly invasive, intra-cavity procedures having the highest 

risk.61,62,63 Although these complications occur in only a minority of patients undergoing surgery, this 

group accounts for four out of five surgical deaths and the majority of complications.4  

 

Worsening frailty with associated functional impairment has become increasingly recognised as the most 

predictive risk marker for higher rates of death, post-operative complications and readmissions, and 

longer lengths of stay.64,65,66,67,68 Frail patients are also more likely to experience discharge to an 

institution, functional decline and lower quality of life post-operatively.30,69 While a plethora of frailty 

measures exist,70,71 the easy to use Clinical Frailty Scale pictogram (Appendix 3)72 has a high degree of 

accuracy and predictive value in regards to in-hospital mortality.73 Several other patient attributes also 

need to be considered when assessing surgical risk in older patients, as outlined in Appendix 3.35   

 

In regard to stratifying patient risk according to type of surgery or specific post-operative medical 

complications, multiple risk prediction tools have been published with varying levels of validity, ease of 

use and strength of recommendations.74 Whilst an in-depth discussion of this topic is out of scope of this 

position statement, several points deserve emphasis. Risk stratification tools fall into 2 categories: ‘risk 

scores’ that utilise independent predictors of outcomes and provide general information about patient 

outcomes; and ‘risk prediction models’ that use patient data to provide individualised estimates of risk. 

Some risk prediction tools have been developed for use in specific types of surgery (eg colorectal 

surgery) or for specific types of outcomes (eg cardiac complications). Appendix 4 lists some commonly 

used and validated tools for estimating risk of cardiorespiratory complications relevant to non-cardiac, 

non-transplant surgery in general. Importantly, the recent recognition of ‘urgent’ surgery as a distinct 

category carrying different risks of death and complications compared to ‘elective’ or ‘emergency’ 

surgery has implications for risk stratification that is not typically recognised in current risk stratification 

tools.48  

 

In the case of older patients, in addition to surgery or complication specific risk prediction tools, 

comprehensive geriatric assessment (CGA) and evaluation of frailty are essential in providing more 
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reliable estimates of the risk of post-operative death, morbidity, loss of function and length of stay.36-40 

In particular, older patients at risk of post-operative delirium should be identified on the basis of the 

following risk factors: cognitive impairment, older age, functional impairment, sensory impairment, 

depression and other psychological disorders, preoperative psychotropic drug use, sleep deprivation, 

institutional residence, multiple comorbidity, and past episodes of delirium75.  

 

We would argue that perioperative medical teams would be advised to try to identify patients at high risk, 

using the criteria described above, among patients undergoing pre-operative assessment and those who 

have been recently admitted, either acutely or electively, and ensure such patients are reviewed and 

monitored throughout their hospital stay.    

 

7. Elective surgical patients at increased risk should be referred to a perioperative medical 

clinic in a timely manner and receive a comprehensive pre-operative review  

 

For patients undergoing elective procedures, the opportunities presented by early pre-operative patient 

engagement include: shared decision making; collaborative behavioural change in the form of lifestyle 

modification; assessment and optimisation of medical fitness and comorbidities; and calibration of 

outcome expectations along with psychological preparedness.26 Most perioperative complications are 

not due to technical problems relating to the surgery or the anaesthetic but to medical causes.4,30 

Analysis of non-cardiac surgery mortality in Australia and New Zealand shows the most common causes 

of death are equally attributed to either acute cardiovascular or respiratory complications, each 

accounting for 20% of cases.30 Perioperative bleeding can be a proximal cause for myocardial  infarction, 

stroke and acute kidney injury in up to 25% of deaths.76 Thorough pre-operative medical assessment 

and optimisation of co-morbidities and functional capacity is essential. Appendix 5 outlines the essential 

components of a perioperative risk assessment and management plan.  

 

Pre-operative reviews of patients in anaesthetic pre-admission clinics (PACs) are effective in reducing 

unscheduled day of surgery cancellations due to patient misadventure or undertreated active medical 

diseases.77 Pre-operative medical review is of benefit for patients with complex co-morbidities, unstable 

medical conditions, or moderate to severe frailty, or who are undergoing major complex surgery. Such 

patients should be referred from PACs or surgical teams to pre-operative medical clinics in a timely 

fashion. In reducing risk of perioperative complications, sufficient time – at least 4 to 6 weeks and 

preferably longer according to need – should be allowed for medical optimisation to be fully achieved.78 It 

is therefore essential that referral of high risk patients to preoperative medical clinics are made as soon 

as possible after the patient and surgeon have signaled their intention to proceed to surgery. In some 

cases, upon medical review, surgery may be deemed unjustifiable, as was the case in 20% of surgical 

deaths in Australian and New Zealand audit data. Inadequate pre-operative assessment or post-

operative care were identified as being issues in a further 10% of cases.30  
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Certain patients will require mandatory review by consultant anaesthetists prior to the day of surgery, in 

keeping with SWAPNET guidelines and other criteria:79 personal  or family history of anaesthetic 

complications (such as suxamethonium apnoea or  malignant hyperthermia),   undergoing major or 

complex surgery; past ventricular tachycardia or cardiac arrest; hospitalisation for acute coronary 

syndrome, pulmonary thromboemboli, asthma or decompensated heart failure within past 3 months, or 

frequent epileptic seizures.   

 

8. Pre-operative testing should be conservative and based on defined indications 

 

Randomized controlled trials are lacking in determining the indications for many pre-operative tests. As a 

general rule, no tests should be ordered unless their results are expected to have therapeutic 

consequences. The frequency of abnormal test results that alter perioperative care ranges from 0% to 

2.6% across multiple observational studies when tests were ordered for all patients, irrespective of past 

or current history or physical examination findings.80 When history and examination findings guide the 

choice of tests, the yield of abnormal results increases from 4% to 81%.81 As a general rule, healthy 

patients with normal history and examination, especially those undergoing minor or ambulatory 

procedures,82 and patients whose test results in the past 4 months have been normal and whose clinical 

status has remained stable,83  do not need testing before surgery. Appendix 6 lists indications for pre-

operative laboratory tests over and above those already listed in appendix 3, in accordance with 

guidelines, including the SWAPNET Preoperative Investigations Guideline.37  

 

Indications for non-invasive cardiac testing are generally the same for patients undergoing surgery as for 

those who are not. Patients at high risk such as those with worrisome symptoms, known triple vessel 

coronary artery disease, or undergoing vascular surgery may need to be evaluated for significant 

ischemic burden using some form of cardiac stress testing. However, evaluation is unnecessary in most 

patients with chronic stable angina and reasonable exercise tolerance.84 In patients at elevated cardiac 

risk with poor functional status, non-invasive cardiac testing should be considered only if the results are 

likely to change management (Appendix 7).  

 

9. Establish protocols that ensure early and ongoing medical specialist involvement in cases 

where patients present with conditions requiring emergency surgical intervention.  

 

The majority of surgical deaths occur in patients with acute life-threatening conditions undergoing 

emergency procedures.30 When performed in an emergency setting, the same procedure in an individual 

may carry a mortality risk three times higher compared to an elective setting. Risks of serious surgical 

and medical complications also increase significantly.85 Clearly, in the emergency setting, there is 

usually very limited opportunity to optimise chronic medical co-morbidities. However, reversal or 

stabilisation of acute medical conditions, such as rapid atrial fibrillation, acute kidney injury or 
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septicaemic shock may be possible and render surgery safer, if it can be delayed long enough to allow 

such intervention to occur.  In patients at high risk of poor outcomes, discussions should be initiated, as 

early as practicable, to decide appropriate ceilings of care within the context of any previously 

documented advance care plans or directives. Post-operatively, such patients warrant ongoing close 

monitoring and early medical intervention in the event of emerging complications, particularly after 

discharge from intensive care units (ICUs).    

 

10. High risk surgical patients should receive an early post-operative review by the 

perioperative medical team with ongoing close monitoring. 

 

The adverse consequences of post-operative complications are not just short term. Even after adjusting 

for patient characteristics and operation type, the occurrence of almost any type of post-operative 

complication is a significant and independent risk factor for both short and  longer term mortality out to 5 

years.41 Patients who have undergone emergency surgery, demonstrate intraoperative hemodynamic 

instability or significant blood loss, or have had major surgical tissue excisions are at particular high 

risk,86 with complication rates as high as 50%.5 A proactive approach to preventing such complications in 

such patients would appear justified, although there is limited evidence of efficacy.4 Surgical patients 

stepping down from ICU, those that have activated rapid response team calls, and those previously 

identified as being at high risk of complications require regular review by the perioperative medical 

consultant. Such reviews should ensure adequate analgesia, early mobilisation, prompt re-establishment 

of oral intake, and prescribing of all indicated prophylactic regimens for venous thromboembolism, acute 

kidney injury, nosocomial infections, delirium and constipation.5,26 Importantly it is vital to acknowledge, 

support and augment the skills and capacity of nursing and allied health staff in the daily care of such 

patients and their important role in early prevention and rehabilitation.  

 

11. In tertiary hospitals and larger regional centers, establishment of week-end medical review 

of all high risk surgical patients is desirable.  

 

On weekends and public holidays, staff and services are generally reduced compared to working week-

days. A recent systematic review revealed that postoperative mortality rises as the day of the week of 

elective surgery approaches the weekend (from 8% to 24% increase from Wednesday to Friday), and is 

higher (27% increase) after admission for urgent/emergent surgery on the weekend compared with 

weekdays.87 Another large matched cohort study from Ontario revealed elective admissions on 

weekends had a significantly increased adjusted risk of all-cause death at 30 days, both when surgery 

was performed on the weekend (adjusted odds ratio [OR] 3.30) and when surgery was performed on a 

subsequent weekday (adjusted OR 2.70).88 Other studies have shown increased risk of postoperative 

complications and longer duration of stay.89 Whether these findings are a function of patient-level factors 

and acuity or complexity of surgery, or represent a true weekend effect, needs to be further elucidated. 

However, failures of rescue and stabilisation of sick patients, suboptimal monitoring and response to 
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deterioration, delayed diagnostic and therapeutic management and errors in care have been postulated 

as possible explanations for excess week-end mortality among acute medical patients.90,91 We would 

argue that the same could well apply to surgical patients and hence consider medical review of all high 

risk surgical patients on week-ends to be highly desirable, while conceding evidence of effect on 

outcomes is currently lacking.  

 

12. Perioperative assessment, advice and management should be based on best available 

evidence-based guidelines.  

 

Evidence-based guidelines should be used in ensuring standardised high-quality care. Appendix 8 lists 

recently published guidelines and evidence summaries that can guide care. While more clinical trials are 

being undertaken, many areas of perioperative medicine have, as yet, insufficient research evidence to 

definitively inform care decisions. In addition, certain patient groups such as older, frail patients with 

multiple medical issues are often under-represented in trials and their needs may not match trial-derived 

guideline recommendations. Clinical decisions in such cases need to be made on an individual basis 

taking into account patient values and preferences, especially when risks and benefits of surgery are 

finely balanced.92 Variations in the use of surgical procedures across different populations have been 

reduced, with greater use of less invasive procedures, when evidence-based patient decision aids and 

practice guidelines are systematically used.93  

 

13. Interventions for reducing perioperative risk should be evidence-based and consistently 

applied 

 

While the evidence base is limited, interventions that have been shown in clinical studies to reduce risk 

of perioperative complications should be used preferentially and consistently. Trials have shown that 

much of what were once considered appropriate prophylactic interventions (such as pre-operative 

coronary artery revascularisation in all patients with inducible ischemia,94 or b-blockers in all patients 

considered to be at risk of cardiac complications95) do not necessarily confer benefit and may induce 

harm. While exhaustive guidance relating to all possible scenarios is beyond this position statement, 

Appendix 9 lists key recommendations for the most frequently encountered scenarios and supplements 

guidelines listed in Appendix 6. A common challenge is how to manage anticoagulants and bleeding risk 

in patients undergoing more than minor surgery. A suggested framework in outlined in Appendix 10.  

 

Older at-risk patients 

For older, frail patients, clinical trials have shown that, in certain surgical populations, CGA helps to 

guide pre-operative optimisation of fitness and reduces perioperative deaths, complications and length of 

stay.96,97,98  

 



 

Statewide General Medicine – Guide for Perioperative General Medicine Services - 16 - 
  

In the preoperative period, the concept of ‘prehabilitation’ whereby physical reserve and function are 

maximised in the weeks prior to surgery has face validity and some randomised evidence of 

benefit.99,100,101  

 

In the post-operative period, the recommended approach for returning patients to their previous level of 

functioning as quickly and safely as possible comprises the following: early mobilization; freedom from 

tethers (indwelling urinary catheters and other devices); effective pain control; adequate nutrition and 

hydration; prevention of pressure ulcers and pulmonary, urinary, and wound infections; avoidance of 

unnecessary polypharmacy, especially psychoactive drugs; and optimal sleep hygiene.102  All these 

strategies decrease risk of delirium which, if it does ensue, must be promptly recognised and managed 

aggressively. Pre-operative CGA,  light anaesthesia and institution of a multi-component prevention 

program in the immediate post-operative period decrease the risk of delirium.103,104 These programs are 

implemented by a trained multidisciplinary team coupled with specialist nursing interventions which 

assess and change medication, encourage mobilisation and improve the physical and sensory 

environment of the patient. There is no clear evidence that cholinesterase inhibitors, antipsychotic 

medication, melatonin or other drugs reduce the incidence of delirium and hence should be avoided 

given their risk of harm, with possible exception of antipsychotics (but at a low dose) in orthopaedic 

patients with hyperactive delirium and severe agitation.105   

 

In the post-operative period, myocardial infarctions mostly occur within the first 48 hours of operation 

and up to 65% are asymptomatic and undetectable without regular ECG and troponin testing.106 Even in 

the absence of unequivocal features of infarction, an elevated troponin level signalling myocardial injury 

within the first 48 to 72 hours after operation is a strong predictor of 30-day mortality.107 However, it 

remains unclear what, if any, preventive measures can be taken to reduce risk of death. While some 

guidelines recommend daily troponin monitoring for 48-72 hours post-operatively in patients with 

elevated BNP prior to surgery and those at high cardiovascular risk in the absence of pre-operative BNP 

measurement (Revised Cardiac Risk Index   ≥1, aged 45-64 years with established cardiovascular 

disease, or aged 65 years or older), 108 there is no randomised evidence that such monitoring and any 

downstream interventions that follow, such as transfer to coronary care units, alter outcomes. Similarly, 

daily ECGs or telemetry in such patients is not warranted based on current evidence.104  
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Appendix 1. American Society of Anaesthesiologists 

classification of physical status 
 

Grade   Classification 

 

I   Healthy – no medical co-morbidities 

 

II  Mild systemic disease—no functional limitations; mild, controlled systemic disease 

 

III  Severe systemic disease—poorly controlled or advanced co-morbidities; definite 

functional limitation 

 

IV  Severe systemic disease that is a constant threat to life- severe valvular heart disease; 

recent CVA or MI 

 

V   Moribund patient not expected to survive despite surgery   
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Appendix 2. Risk of complications for different types of 

surgery 
 

Low (<1%) 

Superficial surgery 

Breast 

Dental 

Cataract 

Endoscopic 

Thyroid 

Gynaecologic, minor 

Orthopaedics, minor 

Urologic, minor (TURP, TURBT) 

Reconstructive/cosmetic 

 

Intermediate (1%–5%) 

Intrathoracic (nonmajor) 

Intraperitoneal (splenectomy, cholecystectomy) 

Carotid (carotid endarterectomy or carotid artery stenting) 

Endovascular aneurysm repair (stents/coils) 

Head and neck surgery 

Neurologic or orthopaedic, major (hip and spine surgery) 

Urologic or gynaecologic, major 

Renal transplantation 

 

High (>5%) 

Aortic, major vascular surgery, peripheral vascular surgery 

Major abdominal surgery and prolonged procedures with large fluid shifts or blood loss 

(duodenopancreatic, liver resection, bile duct surgery, perforated bowel, total cystectomy) 

Esophagectomy 

Pneumonectomy 

Lung, liver, or pancreas transplantation 

Adrenal resection 

 

TURBT = transurethral resection of a bladder tumour; TURP = transurethral resection of the prostate. 
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Appendix 3. Assessment of surgical risk in older patients 

Clinical Frailty Scale* 

 

 

*Rockwood K, Song X, MacKnight C, et al. A global clinical measure of fitness and frailty in elderly people. CMAJ 

2005;173(5):489–495. 

 

Other preoperative geriatric risk factors 

Risk factor      Assessment tools 

Cognitive impairment     Mini-Cog as rapid screening tool 

       MoCA, MMSE, RUDAS 

Pre-operative cognitive impairment is the strongest predictor of postoperative delirium which can be 
reduced by multifaceted prophylactic interventions (  

 

Functional impairment    5 point Abbreviated Functional Status* 

       Katz Activities of Daily Living 

       Instrumental ADL 

 

Malnutrition      Malnutrition Screening Tool (MST)** 

 

Polypharmacy      5 or more medications 

       CEASE protocol*** 

 

*American College of Surgeons NSQIP/American Geriatrics Society. Optimal Perioperative Management of the 

Geriatric Patient: Best Practice Guidelines, 2016 (see Appendix 2 of reference 34) 

**Ferguson M, Capra S, Bauer J, Banks M. Development of a valid and reliable malnutrition screening tool for adult 

acute hospital patients. Nutrition 1999; 15: 458-464 (see Appendix 3 of reference 34) 

*** McKean M, Pillans P, Scott IA. A medication review and deprescribing method for hospitalised older patients 

receiving multiple medications. Intern Med J 2016; 46: 35-42. 
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Appendix 4. Tools for estimating perioperative risk 

For risk calculators which comprise small number of variables with simple scoring systems, we have 

reproduced the calculator in full where possible; for those calculators that are more complex, or where the 

cited article did not provide a scoring system or risk estimation nomogram, we refer the reader to the cited 

web-link.  

 

Cardiac risk 

Revised Cardiac Risk Index  

(www.mdcalc.com/revised-cardiac-risk-index-for-pre-operative-risk/) 

Original index: Lee TH, Marcantonio ER, Mangione CM, et al. Derivation and prospective validation of a simple 

index for prediction of cardiac risk of major noncardiac surgery. Circulation 1999; 100:1043-9. 

Risk estimates of the original index have been revised, based on more recent high quality external validation 

studies which monitored troponin levels and which included emergency surgery patients. For more information see 

Duceppe E, et al. Canadian Cardiovascular Society guidelines on perioperative cardiac risk assessment and 

management for patients who undergo noncardiac surgery. Can J Cardiol 2017; 33: 17-32.     

 

Variable         Points 

High-risk surgery (3 categories – low/intermediate/high)  1 

Renal insufficiency (Cr >177 umol/l)     1 

Congestive heart failure      1 

Diabetes treated with insulin      1 

Ischemic heart disease      1 

Cerebrovascular disease      1 

 

Total RCRI points  Risk estimate*   95%CI 

0    3.9%    2.8% - 5.4% 

1    6.0%    4.9% - 7.4% 

2    10.1%    8.1% - 12.6% 

≥3    15.0%    11.1% - 20.0% 

 

*These risk estimates of cardiac events (myocardial infarction, cardiac arrest or death are higher than those based 

on the original data used to derive the RCRI which monitored creatinine kinase levels and excluded emergency 

surgery patients.  
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Myocardial infarction or cardiac arrest calculator  

(www.surgicalriskcalculator.com/miorcardiacarrest)  

Gupta PK, Gupta H, Sundaram A, et al. Development and validation of a risk calculator for prediction of cardiac risk 
after surgery. Circulation 2011; 124:381-7. 

 

Type of surgery (21 categories) 

Renal insufficiency (Cr >1.5 mg/dL) 

Age 

Functional status 

American Society of Anesthesiologists class (5 categories) 

 

American College of Surgeons National Surgical Quality 

Improvement Program surgical risk calculator 

http://oldriskcalculator.facs.org/  

Bilimoria KY, Liu Y, Paruch JL, et al. Development and evaluation of the universal ACS NSQIP surgical risk 
calculator: a decision aid and informed consent tool for patients and surgeons. J Am Coll Surg 2013; 217:833-42.e 
1-3 

The calculator assigns different numbers of points (or weights) to each of the following criteria.   

Surgical procedure (CPT codes) 

Acute renal failure 

Dialysis 

Congestive heart failure (<30 d) 

Diabetes 

Age 

Functional status 

American Society of Anesthesiologists class 

Steroid use 

Ascites 

Sepsis 

 

Ventilator dependent  

Disseminated cancer 

BMI  

Hypertension requiring 

medication 

Severe COPD 

Dyspnea 

Smoker (within past year) 

Sex 

Wound class 

Emergency surgery 

BMI = body mass index; COPD=chronic obstruction pulmonary disease; CPT = Current Procedural Terminology 
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Respiratory risk 

Risk score for postoperative respiratory failure  

Canet J, Sabaté S, Mazo V, et al. Development and validation of a score to predict postoperative respiratory failure 
in a multicenter European cohort: A prospective, observational study. Eur J Anaesthesiol 2015; 32(7):458-70. 

 

Low preoperative SpO2 

At least one preoperative respiratory symptom 

Preoperative chronic liver disease 

History of congestive heart failure 

Open intrathoracic or upper abdominal surgery 

Surgical procedure lasting at least 2 h 

Emergency surgery  
 

Assess Respiratory Risk in Surgical Patients in Catalonia (ARISCAT) score 

Mazo V, Sabaté S, Canet J, et al. Prospective external validation of a predictive score for postoperative pulmonary 
complications. Anesthesiology 2014;121(2):219-31. 

 

Variable   Value   Points 

Age      ≤50   0 

51–80   3 

>80   16 

Preoperative Spo2  ≥96%    0 

91–95%  8 

≤90%   24 

Respiratory infection 

in the last month  No   0 

Yes   17 

Preoperative anaemia 

(Hb ≤10 g/dl)   No   0 

Yes   11 

Surgical incision  Peripheral  0 

Upper abdominal  15 
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Intrathoracic   24 

Duration of surgery 

 (h)    <2    0 

2–3    16 

>3    23 

Emergency procedure 

No    0 

Yes    8 

 

Three levels of risk defined by the following cut-offs: <26 points, low risk (~3.5%); 26–44 points, 

moderate risk (~13.0%); and ≥45 points, high risk (~38%). Hb = haemoglobin; Spo2 = arterial 

oxyhaemoglobin saturation by pulse oximetry  
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Appendix 5. Components of a comprehensive pre-

operative assessment and management plan 
 

Assessment 

 Establishing an accurate past medical history 

 Performing physical examination  

 Assembling background documentation, including any recent investigations of vital organ 

function, current medication list (including herbal medicines and over the counter medicines), and 

advance care plans 

 Identification of any undiagnosed or under-treated medical conditions 

 Eliciting history of reactions to previous anaesthesia and surgery or any past or family history of 

bleeding problems 

 Assessment of exercise tolerance and ability to perform activities of daily living 

 Assessment of frailty using the Clinical Frailty Scale (Appendix 3) 

 Assessment of other geriatric risk factors (cognitive impairment, functional status, malnutrition) 

(Appendix 3)  

 Assessment and documentation of baseline physical, mental and psychosocial function 

o Basic: blood pressure, height, weight (BMI), blood sugar, spirometry (in those with history 

of COPD), STOP-BANG questionnaire*  (www.sleepassociation.org/sleep-apnea-

screening-questionnaire-stop-bang/)  (in those with clinical features suggestive of 

obstructive sleep apnoea) 

o Extended: 6-minute walk test, grip strength, nutritional (MUST score), cognitive function 

assessment (MMSE) 

 Stratification of risk of complications using relevant risk scoring tools (see appendix 6) 

 Evaluation of tobacco use, alcohol consumption/other illicit drug use or prescription drug overuse  

 Elicitation of patient understanding, questions and concerns around impending surgery 

 

Management plan 

 Ordering and follow-up of any preoperative investigations that may be indicated 

 Medical optimisation of chronic (or acute) medical conditions 

 Treatment of medical risk factors (eg iron infusion for iron-deficiency anaemia, b-blockers for 

patients with exertional angina) 

 Life style modifications (weight loss, smoking cessation, alcohol reduction, etc) 

 Appropriate discussion of all treatment options, outlining risks and benefits of each along with 

likely outcomes 

 Discussion around realistic expectations and limits of surgery 
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 Establishment of individual patient preferences and values 

o focusing on outcomes identified by the patient as being important (for example, functional 

capacity, cognitive status, independence etc) 

 Revision or finalisation of advance care planning and goals/ceilings of care 

 Finalisation of perioperative medication regimen  

 Communicating risk assessment and management plan to other subspecialty teams 

 Referral to relevant allied health professionals for pre-operative optimisation 

 Discharge planning 

 

* Chung F, Elsaid H. Screening for obstructive sleep apnea before surgery: why is it important? Curr Opin 

Anaesthesiol 2009; 22: 405-11 
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Appendix 6. Guideline-directed laboratory testing before 

elective noncardiac surgery* 
 

Laboratory Test  Indication 

 

Haemoglobin Anticipated major blood loss, symptoms of anaemia, major or complex surgery 

Leukocyte count  Symptoms suggesting infection, myeloproliferative disorder, or myelotoxic 

medications, major or complex surgery 

Platelet count  History of bleeding diathesis, myeloproliferative disorder, or myelotoxic 

medications; liver disease; major or complex surgery 

Coagulation screen  History of bleeding diathesis, liver disease, malnutrition, recent or long-term 

antibiotic use, warfarin use 

U+Es/Cr Known renal insufficiency, congestive heart failure, diabetes, major surgery, 

medications that affect electrolytes or renal function 

Glucose   Known diabetes, obesity 

Liver function tests  Cirrhosis 

Urinalysis  Symptoms suggestive of urinary tract infection, instrumentation of the genital-

urinary tract (not indicated before total joint replacement) 

ECG Known coronary artery disease, diabetes, uncontrolled hypertension, chronic 

kidney disease 

Spirometry Scheduled lung resection surgery or active wheezing or impaired exercise 

tolerance which remains unexplained after careful history and physical 

examination. 

Chest X-ray  Symptoms or examination findings suggestive of active pulmonary disease 

BNP Patients 65 years of age or older undergoing major or emergent surgery, or 45-64 

years of age with established cardiovascular disease, or patients who have a 

Revised Cardiac Risk Index score ≥ 1109  

HbA1c Diabetic patients with no test within the previous 4 months 

Pregnancy test Women who could possibly be pregnant with their consent  

 

Resting echocardiography, coronary computed tomography angiography, exercise or cardiopulmonary 

exercise testing, or pharmacological stress echocardiography or radionuclide imaging to enhance 

perioperative cardiac risk estimation unless patient is at high cardiac risk, undergoing high risk surgery 
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and where results of such testing will change management, including deferment of surgery or switch to 

medical management only.  
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Appendix 7. Algorithm for evaluating cardiac risk before 

non-cardiac surgery* 
 

  

NHF/CSANZ=National Heart Foundation and Cardiac Society of Australia and New Zealand. 

RCRI= Revised Cardiac Risk Index. METs=metabolic equivalents. *Reproduced from Scott et al. Med J Aust 2013 

† The 2016 NHF/CSANZ guidelines for acute coronary syndromes (Chew et al Med J Aust 2016) and the 2018 

NHF/CSANZ guidelines for congestive heart failure (Atherton et al Med J Aust 2018)  
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Appendix 8. Contemporary evidence-based guidance in 

perioperative medicine 
 

Talmor D, Kelly B. How to better identify patients at high risk of postoperative complications? Curr Opin Crit Care 
2017;23(5):417-423. 

Duceppe E, Parlow J, MacDonald P, et al. Canadian Cardiovascular Society guidelines on perioperative cardiac 
risk assessment and management for patients who undergo noncardiac surgery. Can J Cardiol 2017; 33(1):17-32. 

Boehm O, Baumgarten G, Hoeft A. Preoperative patient assessment: Identifying patients at high risk. Best Pract 
Res Clin Anaesthesiol 2016; 30: 131-143. 

Diaz-Fuentes G, Hashmi HRT, Hashmi, Venkatram S. Perioperative evaluation of patients with pulmonary 
conditions undergoing non-cardiothoracic surgery. Health Serv Insights 2016; 9(Suppl 1): 9–23. 

2016 guidelines from the National Institute for Health and Care Excellence. United Kingdom 

www.nice.org.uk/guidance/ng45/chapter/recommendations  

 

Eagle KA, Vaishnava P, Froehlich JB. Perioperative cardiovascular care for patients 
undergoing noncardiac surgical intervention. JAMA Intern Med 2015;175 (5): 835-9. 

 
Oresanya LB, Lyons WL, Finlayson E. Preoperative assessment of the older patient. A narrative review. JAMA 
2014;311(20):2110-2120. 
Kristensen SD, Knuuti J, Saraste A, et al. 2014 ESC/ESA Guidelines on non-cardiac surgery: cardiovascular 
assessment and management: The Joint Task Force on non-cardiac surgery: cardiovascular assessment and 
management of the European Society of Cardiology (ESC) and the European Society of Anaesthesiology (ESA). 
Eur J Anaesthesiol 2014;31(10):517-73. 
Fleisher LA, Fleischmann KE, Auerbach AD, et al. 2014 ACC/AHA Guideline on Perioperative Cardiovascular 
Evaluation and Management of Patients Undergoing Noncardiac Surgery. A Report of the American College of 
Cardiology/American Heart Association Task Force on Practice Guidelines. J Am Coll Cardiol 2014; 64 (22): e77-
e137. 

 
Scott IA, Shohag HA, Kam PCA, Jelinek MV, Khadem GM. Preoperative evaluation and management of cardiac risk 
in patients undergoing elective non-cardiac surgery. Med J Aust 2013; 199: 667-673. 
Qaseem A, Snow V, Fitterman N, et al. Risk assessment for and strategies to reduce perioperative pulmonary 
complications for patients undergoing noncardiothoracic surgery: a guideline from the American College of 
Physicians. Ann Intern Med 2006;144(8):575-80. 
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Appendix 9. Prophylactic interventions for reducing risk of 
perioperative complications 
The following recommendations are general in nature, are not intended to be exhaustive, are focused on 
frequently encountered scenarios, and do not override local institutional guidance.  
 

General principles of medication management 

 Advice should be sought from anaesthetists, surgeons and treating specialist(s) if there is any 

concern about potential risk of continuing a medication prior to surgery. Every hospital should 

have their own detailed perioperative medication management guidelines which have been 

reviewed by key medical stakeholders and endorsed by a Drugs and Therapeutics Committee, 

Medical Advisory Committee or similar. A comprehensive resource is the Medication – Pre-

operative Medication Management guideline produced by Metro North HHS (available at: 

https://qheps.health.qld.gov.au/__data/assets/pdf_file/0019/2205514/004542.pdf    

 Essential medications, such as cardiac drugs, most antihypertensive agents, and steroids, should 

be continued in most cases because an untreated or poorly controlled medical condition may 

have a more harmful effect on surgical outcome than the medications used to treat it. 

 

Antithrombotic agents 

 Patients should preferably stop taking aspirin and other anti-platelet agents 5 to 7 days before 

surgery (ticagrelor and clopidogrel 5 days before, prasugrel 7 days before) if the bleeding risk 

outweighs the risk for thrombosis from abrupt cessation. In most cases of minor or superficial 

surgery, trials suggest these agents can be safely continued if required for other strong 

cardiovascular indications. 

o If antiplatelet agents are being prescribed for primary prevention only, then cease all 

agents. 

o If antiplatelet agents are being prescribed for secondary prevention in the absence of PCI, 

then continue aspirin but cease other agents  

o If antiplatelet agents are being prescribed following PCI, then seek cardiologist opinion – 

in most cases, if patient has had bare metal stent more than 6 weeks previously or drug 

eluting stent more than 6 months previously, then aspirin can be continued and other 

agents ceased.   

 

Anticoagulants  

 Should be withheld or discontinued prior to surgery if bleeding risk (see Appendix 10) is high. A 

management protocol on when to interrupt and resume DOACs in patients with atrial fibrillation 

which has recently been validated in a large cohort study110 is reproduced in Appendix 11. 
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Hypoglycaemic agents 

 Oral hypoglycemic agents should be withheld or discontinued on the morning of surgery, and 

glucose control should be maintained perioperatively with insulin. 

 SGLT-2 inhibitors should be withheld in advance up to 3 days due to avoid potential risk of 

euglycaemic ketoacidosis. 

 In patients already receiving insulin, one common practice is to continue basal insulin but 

decrease the dose of intermediate-acting insulin to one half or two thirds the usual dose on the 

morning of surgery and not administer short-acting insulin unless testing indicates it is needed 

(see Appendix 12).111  

 

Cardiac medications 

 Diuretics and angiotensin-converting enzyme inhibitors/angiotensin-receptor blockers are 

frequently withheld on the day of surgery because of concerns for intraoperative hypotension, 

although evidence to support this practice is weak but growing. 

 Prophylactic b-blockers have been associated with reduced myocardial ischemia and nonfatal MI 

at the expense of increased bradycardia, hypotension, and stroke. The effect on total mortality is 

unclear but seems to be increased. Current advice is to continue b-blockers in patients with 

known coronary artery disease already receiving them, and to commence b-blockers only in 

those patients at high cardiac risk (RCRI ≥3) more than 24 hours before surgery (although the 

optimum length of time is unknown), preferably using a cardio selective agent (such as bisoprolol 

and atenolol), at a dose that maintains resting heart rate between 60 and 80 bpm.  

 Statins should be continued in patients already receiving them and consideration given to 

commencing them in statin-naïve patients who have established cardiovascular disease, 

diabetes or hyperlipidaemia 

 Patients at high risk for postoperative atrial fibrillation (undergoing cardiac or thoracic surgery) 

may be considered for pre-surgical b-blocker or amiodarone therapy.   

 Hypertension with systolic pressure <180mmHg and diastolic pressure <110mmHg and with no 

other cardiovascular disease or hypertensive end-organ damage does not increase risk among 

patients undergoing noncardiac surgery and does not warrant cancellation of surgery. 

 

Anti-rheumatic medications 

 Rheumatologic treatments may potentially increase risk for perioperative infection. Methotrexate 

is usually continued, but leflunomide, etanercept, and infliximab should be discontinued 1 to 2 

weeks before surgery and not restarted for 1 to 2 weeks after the procedure.112 

 Non-steroidal inflammatory drugs (including COX-2 inhibitors) which inhibit platelet function 

should also be ceased at least 3 days prior to surgery for any procedure which carries significant 

bleeding risk.  
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Complementary and alternative medicines 

 CAMs should be withheld 2 weeks prior to surgery as some (eg gingko) are known to increase 

perioperative bleeding risk. 

 

Prophylactic medications 

 Appropriate prophylaxis to prevent venous thromboembolism, pharmacologic or mechanical, 

should be instituted prior to surgery and early postoperative ambulation encouraged aided by 

sufficient levels of post-operative analgesia 

 Appropriate antibiotic prophylaxis should be administered in s timely fashion pre-operatively 

according to contemporary guidelines and discontinued within 48 hours of surgery unless 

otherwise indicated 

 Iron infusions are required for patients with iron deficiency anaemia; blood transfusions are not 

required unless Hb <80 gm/l or, for patients undergoing operations with significant anticipated 

blood loss, Hb <100.113  

 

Post-operative analgesia 

 An appropriate analgesic/aperient regimen should be formulated to control post-operative pain. 

For patients being discharged, a limited supply of opiates should be dispensed and the analgesia 

plan communicated to patients and primary care givers, with instructions regarding down-titration 

as pain resolves in order to prevent adverse drug reactions, over-prescribing of opiates and risk 

of opioid dependence.   

 

Other drug classes 

 Hormonal contraceptives and hormonal replacement therapy are best avoided for 2 weeks prior 

to surgery because of increased risk of venous thromboembolism. 

 Phosphodiesterase 5 inhibitors (eg Viagra) should be avoided within 24 to 48 hours of surgery 

due to risk of hypotension and drug interactions with nitrates. 

 Monoamine oxidase inhibitors, moclobemide and opioid antagonists should be reviewed and 

assessed for risk of interactions with anaesthetic or analgesic agents.   

 

Special considerations 

 To minimize risk for pulmonary complications, patients should cease smoking at least 4 to 8 

weeks before surgery. Lung expansion maneuvers (deep breathing exercises or incentive 

spirometry) reduce the risk for postoperative pulmonary complications and are more effective in 

the postoperative period if taught to patients before surgery.114  

o Preoperative efforts to reduce airflow obstruction and treat respiratory infection in patients 

with asthma or COPD will also reduce pulmonary complications 
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o Preoperative chest physiotherapy (30 mins within 2 weeks of surgery)115 and inspiratory 

muscle training are other options in selected patients116,  

o Patients with obstructive sleep apnoea should ensure their CPAP machine is brought to 

hospital and during and after surgery certain precautionary measures, such as pulse 

oximetry or carbon dioxide monitoring, minimal narcotics, and elevation of the head of the 

bed should be instituted 

 

 Patients who are severely malnourished with low serum albumin demonstrate poor wound 

healing and higher risk of postoperative wound infections and efforts should be made, including 

enteral feeding if needed, to optimise nutritional status well prior to surgery. Long periods of pre-

operative fasting should be avoided, oral feeding should be re-established as early as possible 

after surgery, factors which exacerbate stress-related catabolism or impair gastrointestinal 

function should be mitigated and early mobilisation should be promoted to facilitate protein 

synthesis and muscle function.117  

 

 Preoperative cardiopulmonary exercise testing is not recommended as routine care due to the 

paucity of evidence showing it improves outcomes, despite its potential to more accurately 

predict survival, need for intensive care and length of stay for selected types of surgery.118,119 

Preoperative aerobic exercise training helps to maximise physical fitness and reserve although 

evidence of improved postoperative clinical outcomes is also lacking.120  

 

 Older patients at risk of postoperative delirium should have the following multifaceted intervention 

package instituted immediately after surgery70,71: 

 

o Avoid sleep deprivation by instituting normal sleep-wake cycle using appropriate lighting, 

early mobilisation and physical exercise 

o Avoid visual or hearing impairment by ensuring glasses and hearing aids are within reach 

and working 

o Avoid social isolation by having family/carers/volunteers/nursing and allied health staff 

engage actively with patients in conversation and shared activities 

o Avoid physical restraints for controlling aberrant behaviour; use de-escalation techniques 

and re-orientation maneuvers, including videoclips of family members 

o Remove IV lines, drains, bladder catheters and other devices that tether patients to beds, 

act as noxious stimuli and prevent early mobilisation 

o Minimise use of CNS-acting drugs, especially sedatives, opiates and psychoactive drugs 

as much as possible 

o Ensure adequate hydration and nutrition 
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o Prevent constipation, urinary retention and bladder/bowel incontinence by appropriate 

toileting regimens, aperients, avoidance of anti-cholinergic drugs 

o Prevent post-operative infections by removing intravascular or intra-cavity devices as 

soon as possible  

o Promptly manage post-operative infections, urinary retention, constipation, incontinence, 

electrolyte abnormalities, postural hypotension, pressure sores 
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       Appendix 10. Suggested risk stratification for perioperative 
thromboembolism and bleeding* 

 

 

 

*Reproduced from Scott et al Med J Aust 2013; TIA=transient ischaemic attack. CHADS2 =congestive heart failure, 

hypertension, age _75 years, diabetes mellitus, stroke or TIA. VTE=venous thromboembolism. Adapted from 

Douketis et al. Chest 2012; 141 (2 Suppl): e326S-e350S with additional data from Dunn, Turpie Arch Intern Med 

2003; 163: 901-908. 
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Appendix 11. Perioperative Direct Oral Anticoagulant 
(DOAC) Management Protocol 
 

 

Reproduced from Douketis et al JAMA Intern Med 2019.  
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Appendix 12.  Suggested guide to perioperative glucose 
control in diabetic patients 
 

 

 

a   Examples of patient characteristics: needing multiple doses of insulin and if one dose of insulin is skipped, the next 

monitored glucose level is very high; small changes in insulin doses lead to big changes in glucose concentration; history of 

severe hyperglycaemia or ketoacidosis without a major stress; high within-day glucose variability; recurrent hypoglycaemic 

episodes; patients with post-pancreatectomy diabetes.  

Reproduced from Simba et al JAMA 2019.    
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