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The cancer patient presenting for elective 
surgery

In 2017, the age-standardised incidence rate for cancer 
in England was 538.0 per 100,000 females and 655.7 per 
100,000 males (1). Nearly half of all patients with cancer in 
England between 2013–2014 had surgery as part of their 
primary management of care (2) and this workload spans 
across all surgical specialties. In each year between 2015–
2017, 36% of all cancer diagnoses made in the UK were in 
patients aged 75 and older (3) and the mortality rate from 
cancer increases with advancing age (1).

There is  a relatively small  group of ‘high risk’ 
surgical patients that represent 80% of all deaths in the 
perioperative period (4). Patients presenting for oncological 
surgery are increasingly falling into this category due to 
an ageing population with medical co-morbidities but 

also as a consequence of the pathophysiological processes 
associated with cancer and its treatment. It is common to 
find that cancer patients are anaemic, malnourished due 
to reduced appetite and physically deconditioned due to 
fatigue and a lack of engagement with exercise due to low 
mood. In addition, neoadjuvant treatments can negatively 
affect other organ systems including the cardiotoxicity 
associated with certain chemotherapy drugs (5). This 
is further emphasised by the finding that patients with 
oesophagogastric adenocarcinoma were noted to have a 
significantly reduced anaerobic threshold and peak oxygen 
delivery after neoadjuvant chemotherapy and illustrates 
an association with a fall in cardiorespiratory reserve and 
therefore postoperative complications including death (6).

Oncological surgery is associated with potentially 
significant complications including mortality and morbidity. 
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It is known that major surgery results in a systemic 
inflammatory response with an increased requirement for 
oxygen. Cancer patients often lack the physiological reserve 
to increase their cardiac output to mitigate the demand 
placed due to the surgery (7). As expected, it has been shown 
that postoperative complications in the colorectal surgical 
subgroup were more likely if the patient was deemed ‘high 
risk’ with concomitant medical co-morbidities and this is 
also associated with a significant financial burden (8).

This cohort is distinct from other patients presenting 
for elective surgery from the perspective that oncological 
surgery is usually time critical due to the risk of disease 
progression. There is often a lack of both time and 
resources in order to address the individual issues that can 
be optimised pre-operatively with the aim of improving 
patient outcome and also having a health economic benefit. 
In this review article, we will address the rationale, evidence 
and limitations for the multimodal components to the pre-
optimisation of the cancer patient.

Pre-optimisation of the cancer patient

Current ethos of pre-optimisation

The Royal College of Anaesthetists in the UK has launched 
a ‘Fitter, Better, Sooner’ campaign in 2019. There is 
an online tool that provides information to patients on 
how to be more engaged with the process of preparing 
for an operation and how to achieve better outcomes 
postoperatively through lifestyle choices and optimisation 
of medical co-morbidities (9). Pre-optimisation is in the 
forefront of perioperative medicine and this latest publicity 
highlights the patient-centred approach that needs to be 
adopted in order to have patients arriving in the anaesthetic 
room on the day of surgery in the most optimal condition 
possible.

Pre-operative assessment clinic

The current model of pre-operative assessment in most 
institutions relies on a specialist nurse-led identification of 
‘high risk’ patients who are then referred to an anaesthetist 
in order to review the patient. Some institutions have a ‘one 
stop’ pre-assessment clinic setup where an anaesthetist will 
then refer the patient immediately for further diagnostic 
tests including echocardiography but also for therapeutic 
interventions such as a pre-operative iron infusion. The 
pre-assessment clinic also provides a ‘teachable moment’ to 

optimise patients including promotion of exercise, adoption 
of a healthier diet, reduction in alcohol intake and offering 
smoking cessation advice if applicable. There has also been 
a shift in the ethos from paternalistic to shared decision-
making (10). Scoring tools can be used in the pre-operative 
assessment clinic to convey the individual patient’s risk of 
mortality and perioperative complications. This is essential 
as the information provided enables the patient to give 
their consent to surgery and assists in managing patient 
expectations in the perioperative period. Alternatively, if 
the patient does not consent to the surgery based on the 
perceived risk and benefit, this provides an opportunity to 
discuss alternatives in treatment.

Many institutions specialising in oncological surgery are 
part of evidence-based and focused Enhanced Recovery 
After Surgery (ERAS) programmes. These are modelled 
on a list of defined actions that when completed confer 
improvement in outcomes including a shorter length of 
hospital stay and reduction in complications by up to  
50% (11). The pre-operative assessment consultation 
enables the patient to receive verbal and written information 
regarding the ERAS ethos with the aim of patient 
empowerment to understand its rationale. This has been 
shown to help patients engage with healthcare professionals 
involved in their care (12).

Prehabilitation

Prehabilitation is a multimodal programme delivered pre-
operatively through the four domains of exercise, nutrition, 
psychological support and optimisation of medical co-
morbidities (Figure 1). The response to a surgical stimulus 
comprises metabolic, immunological and neuroendocrine 
changes including an increase in oxygen consumption 
and protein catabolism. The aim of prehabilitation is to 
promote the patient’s functional capacity by promoting 
cardiac output and peak oxygen consumption to deal more 
appropriately with the increased demands of the surgical 
stress response (13).

Exercise training

Exercise regimens have been devised for patients having 
elective surgery as part of a prehabilitation programme. 
There is some evidence that pre-operative exercise 
can reduce length of hospital stay and postoperative 
complications in patients having abdominal surgery (14). It 
has also been shown that exercise interventions can reduce 
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pulmonary morbidity within 30 days of having major 
abdominal surgery but without any significant difference 
in length of hospital stay compared to patients who did 
not enter the prehabilitation programme. It is notable that 
prehabilitation protocols are varied and there is a current 
lack of consistency in their approach (15) and in part may 
explain the mixed evidence base for the effect on patient 
outcomes.

Pre-operative exercise programmes have been evaluated 
in cancer patients. A protocol featuring both endurance 
and resistance training for patients having video-assisted 
thoracic surgery showed that muscle strength was 
significantly increased just prior to surgery and at 3 months 
postoperatively (16). A systematic review has looked at the 
effect of exercise intervention in cancer patients having 
neoadjuvant treatment. It found that exercise training in this 
patient cohort is safe with an adherence rate of 66% to 96% 
across the range of studies. However, there is insufficient 
data to enable valid conclusions to be drawn about the 
ideal format of this intervention and the impact on patient 
outcomes (17).

Nutrition

It is understood that pre-operative malnutrition is an 
independent risk factor for postoperative mortality and 
complications including wound healing (18). Malnutrition is 
common in the cancer patient with multifactorial aetiology 
including: reduced appetite due to treatment side effects; 
malabsorption secondary to gastrointestinal problems 
including mechanical obstruction and socioeconomic factors 
including inability to buy varied and healthy foodstuffs. 
Sarcopenia, defined as a reduction in skeletal muscle mass, is 
present in 20% to 70% of cancer patients and is associated 
with patient-reported fatigue, reduced quality of life and 
mortality. However, it is difficult to identify patients with 
sarcopenia as 40% to 60% of cancer patients are classified 
as overweight or obese (19). The presence of muscle fat 
infiltration, or myosteatosis, has been shown to confer 
higher mortality and morbidity rates within 30 days of 
colorectal surgery for cancer (20) and indicates that patients 
with higher body fat compositions are also at increased risk 
of postoperative complications.

Figure 1 Schematic illustrating the four domains of the prehabilitation programme and examples of the stakeholders involved, the 
interventions implemented and the goals achieved.

Domain Stakeholders Interventions Goals

Exercise Physiotherapist
Endurance and resistance 

training

Promote cardiac output and 
peak oxygen consumption

Increase lean skeletal  
muscle mass

Nutrition Dietician Dietary supplements
Increase lean skeletal

muscle mass

Psychological support Psychologist
Information giving 

Relaxation techniques

Improve mood and enable 
participation with the 

programme

Optimisation of medical  
co-morbidities Physician

Initiation or modification of 
medications

Lifestyle behaviour changes 
including smoking cessation

Well controlled medical
co-morbidities
Non-smoker

Alcohol consumption
within safe limits
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Hypoalbuminemia measured pre-operatively is 
a predictor of postoperative mortality and overall 
complication rate (21). This highlights the importance of 
screening for malnutrition at the pre-operative assessment 
including measuring serum albumin and noting the patient’s 
height and weight in order to calculate their body mass 
index. This enables prompt referral to a dietician and 
a strategy delivered to promote protein anabolism (22) 
including the use of nutritional supplements. One of the 
fundamental priorities is to increase lean skeletal muscle 
mass and this can be achieved via the multimodal approach 
of promoting protein intake and engaging with physical 
activity.

Psychology and motivation

Cancer patients are at increased risk of living with 
adverse effects on mental health including depression and  
anxiety (23). This can have a detrimental impact on 
engagement with other aspects of prehabilitation. 
Evaluation of pre-operative psychological interventions, 
including procedural information and relaxation, appear 
to show some benefit including reduced postoperative 
pain and length of hospital stay (24). Another study has 
found that prehabilitation focusing on psychological 
interventions correlated with improved mood and reduced 
fatigue amongst cancer patients (25). However, further 
evidence is required to confirm these findings. Despite the 
broad aims of prehabilitation for cancer patients, every 
individual possesses a unique set of physical, psychological 
and social needs. Current prehabilitation programmes 
are heterogenous in terms of how they are structured 
and delivered (26). It is important that prehabilitation 
programmes are designed and conducted to be individually 
relevant and act as a motivator and not as an additional 
burden to the cancer patient.

Optimisation of medical co-morbidities

The prevalence of patients at increased risk of postoperative 
pulmonary complications following general anaesthesia 
in one observational study is 28.4% (27). Examples of 
postoperative pulmonary complications include pneumonia 
and acute respiratory distress syndrome, which confer an 
increase in hospital length of stay and mortality (28). Cancer 
patients are frequently presenting for surgery with co-
morbidities and it is recognised that diseases such as chronic 

obstructive pulmonary disease and asthma are linked to 
developing postoperative pulmonary complications. In 
the context of oncological surgery, there is still the time 
and opportunity to seek advice from specialists including 
respiratory physicians if such diseases require optimisation 
including a change in bronchodilator therapy (28).

Diabetes is a common co-morbidity in patients 
presenting for oncological surgery and the prevalence 
of diabetes is rising. It is known that hyperglycemia in 
the perioperative period is associated with an increase 
in both mortality and morbidity including postoperative 
infections. In addition, patients diagnosed with diabetes 
often have longstanding microvascular and macrovascular 
diseases that may be exacerbated in the perioperative period 
including coronary artery disease and chronic kidney 
disease (29). It is recommended in the UK to postpone 
elective surgery if the patient has a HbA1c of greater than 
or equal to 69 mmol/mol (30). This target may not be 
achievable in the often time critical nature of oncological 
surgery. However, a multidisciplinary review can still occur 
between the pre-operative assessment nurse, anaesthetist, 
general practitioner and diabetologist to initiate or modify 
prescriptions including insulin and oral hypoglycemic 
medications in the weeks preceding surgery (29). This 
highlights the individualistic approach that is required and 
involves collaboration between the patient and healthcare 
professionals from both primary and secondary care in 
order to enable continued monitoring of the changes made.

The predominant cause of mortality and morbidity in 
the perioperative period relates to a cardiac event such 
as an acute coronary syndrome (31). Patients presenting 
for oncological surgery will often have co-morbidities 
that increase this risk including hypertension, ischaemic 
heart disease, congestive cardiac failure and arrhythmias. 
There are published guidelines in the literature that enable 
the optimisation of the patient’s cardiac function pre-
operatively. These include the continuation and cessation, 
prior to surgery, of medications prescribed for cardiac 
conditions and the time interval when a cardiac implantable 
electronic device should be checked pre-operatively (31).

Smoking, through the predominant chemicals of carbon 
monoxide and nicotine amongst numerous others, is known 
to increase the risk of postoperative complications including 
wound infection, pneumonia and an acute coronary  
syndrome (32). Evidence suggests that patients who stopped 
smoking at least 3 weeks before their operation had a 
reduced incidence of wound healing complications but 
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patients who stopped smoking at less than 4 weeks before 
surgery had a similar risk of postoperative pulmonary 
complications compared to current smokers (33). However 
this view has been challenged to suggest there is no clear 
evidence of harm to stop smoking in the immediate pre-
operative period (32). It should be advocated at the pre-
operative assessment that smoking cessation is highly 
recommended and support given accordingly with strategies 
including behavioral support plus pharmacological 
intervention including nicotine replacement therapy.

Patients who consume alcohol pre-operatively are at 
increased risk of complications in the postoperative period 
including infections, pulmonary complications, increased 
length of hospital stay and requirement for admission to 
intensive care (34). A Cochrane Review has found that 
interventions to reduce or stop alcohol consumption in 
those patients who consumed an excessive amount of 
alcohol, defined as more than 21 units per week, did have an 
impact on abstinence before surgery and a likely reduction 
in postoperative complications (35). This highlights the 
importance of screening for current alcohol consumption 
at the pre-operative assessment visit in order to provide the 
patient with an opportunity to be advised to reduce their 
intake if deemed excessive.

The presence of anaemia, defined as a haemoglobin 
of less than 120 g/L in females and 130 g/L in males, is 
associated with an increased length of hospital stay and 
admission to intensive care postoperatively in those patients 
having non-cardiac surgery (36). Cancer patients are often 
anaemia and this is particularly prevalent in the colorectal 
cohort who present with iron deficiency anaemia caused 
by gastrointestinal bleeding. Due to the often limited time 
interval from pre-assessment to the date booked for cancer 
surgery, administration of intravenous iron is gaining 
prominence in clinical practice to optimise haemoglobin 
levels and improve outcomes postoperatively. A randomised 
controlled trial featuring patients having major abdominal 
surgery has found a 60% reduction in the requirement 
for an allogeneic blood transfusion in the group given 
intravenous iron pre-operatively. The study also found 
that haemoglobin levels were significantly higher by the 
day of admission for surgery and also at 4 weeks after 
hospital discharge in the group given intravenous iron 
pre-operatively (37). This is relevant in the context that 
allogeneic blood transfusion in the colorectal cancer patient 
cohort is associated with increased mortality and length of 
hospital stay (38).

Conclusions

Pre-optimisation of the cancer patient is challenging due 
to the often time critical nature of organising surgery to 
promote survival. It has evolved into a multimodal approach 
with prehabilitation now centre stage to encourage 
patients to exercise more and adopt a more healthy lifestyle 
including dietary modifications and smoking cessation. 
The ethos of healthier living needs to be supported by all 
members of the multidisciplinary team, including healthcare 
professionals in both primary and secondary care, in order 
for this model to be seen as credible by patients and their 
families.

Prehabilitation is an evolving clinical concept and at 
present is hindered by a lack of robust trials, particularly in 
the focused cohort of the cancer patient. There is growing 
evidence of the benefit of individual elements but how they 
should be delivered for optimal outcomes is not clear. It 
could be argued that a standardised approach is also not 
feasible and that a more tailored approach to each individual 
cancer patient is potentially needed. There is also the issue 
of how to best engage with the cancer patient in order 
to achieve optimal benefit. Current research in this area 
includes the first randomised controlled trial investigating 
a multimodal prehabilitation programme with the aim to 
determine if this interventional approach has an impact 
on patient functional capacity in addition to postoperative 
complications (39).
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