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Surgical resection is the primary and most effective treatment for cancer patients. While such a traumatic inter-
vention often accompanies different degrees of postoperative risk largely depending on the patient’s health status. 
Due to the high prevalence of malnutrition or low cardiorespiratory fitness in elderly cancer patients, prehabilita-
tion is an optimal program to reduce postoperative complications and enhance recovery from surgical trauma. An 
increasing body of evidence suggests that improving nutrition and taking aerobic exercise or strength training 
prior to major surgery can help reduce postoperative morbidity, mortality, or length of stay. However, there are 
still controversies regarding the manner, intensity, or duration of preoperative nutrition and exercise training in 
elderly patients, as well as the impact on delaying cancer treatment. This article reviews the impact of prehabilita-
tion on improving postoperative outcomes in the multi-modal or single-modal pathway, aiming to maximize its 
effectiveness and increase medical practitioners’ attention on enhancing the physical condition of the elderly can-
cer patients preoperatively. 
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INTRODUCTION 
Over the past two decades, it has been increasingly real-
ized that surgical success depends on the operation itself 
and on whether the patient can recover to a healthy state 
as soon as possible. Enhanced recovery after surgery 
(ERAS), based on evidence-based medicine, involves a 
series of perioperative measures that have been passed 
down for more than a century, which can effectively re-
duce postoperative complications, shorten hospital stays, 
and reduce medical costs.1 Although surgical processes 
are performed in accordance with these guidelines, some 
patients, especially elderly cancer patients (patients over 
65 years of age according to WHO definition), exhibit 
difficulties in reaching the ERAS goal.2 Generally, elder-
ly patients exhibit poor nutritional status, reduced muscle 
mass, and suppressed cardiopulmonary functions, there-
fore, incidences of adverse events during the periopera-
tive period are higher, which makes it more complicated 
and difficult to implement ERAS in elderly patients than 
in young and middle-aged patients. 

Prehabilitation, a new concept in preoperative man-
agement, has been included in the application and promo-
tion of ERAS in recent years. Its emphasis is on optimum 
utilization of community and outpatient medical re-
sources, and, in combination with preoperative physical 
exercise, nutritional support, and psychological interven-
tion, the body’s functional reserves are optimized to cope 
with surgical stress, thereby reducing postoperative com-
plications and enhancing recovery.3 Prehabilitation was  

 
 
first applied in 1946 where it was used for training before 
recruitment in World War II. After two-month physical 
training, about 85% of recruits exhibited a significant 
improvement in their physical fitness.4 Then, prehabilita-
tion was gradually introduced in medical practice, such as 
in sports medicine, etc., to improve organ functions and 
enhance tolerance to treatment. With the introduction and 
application of ERAS, the concept of prehabilitation has 
been further expanded, and surgical prehabilitation has 
emerged as a result.5 Implementation of prehabilitation in 
elderly surgical candidates is of great significance to im-
proving clinical outcomes.6,7 However, prehabilitation is 
still in its infancy, and the specific implementation meth-
od and intensity have not been established.8 Besides, it 
has not been established whether prehabilitation in cancer 
patients results in postponement of cancer treatment, 
thereby increasing the risk of tumor metastasis and affect-
ing long-term prognosis.  

Prehabilitation involves three aspects: nutritional thera-
py, physical exercise, and psychological intervention,  
 
Corresponding Author: Prof Guohao Wu, Department of Gen-
eral Surgery/Shanghai Clinical Nutrition Research Center, 
Zhongshan Hospital, Fudan University, 180 Fenglin Road, 
Xuhui District, Shanghai 200032, China. 
Tel: +86-021- 64041990 
Email: prowugh@163.com 
Manuscript received 07 May 2021. Initial review completed 18 
May 2021. Revision accepted 14 June 2021. 
doi: 10.6133/apjcn.202109_30(3).0001 



350                                                     Y Zhang, S Tan, J Wang, Z Zhang and G Wu 

however, studies have aimed at evaluating nutrition and 
exercise.9 Therefore, we briefly elucidate on psychologi-
cal interventions, with a focus on applications and pro-
spects of nutrition and exercise prehabilitation in elderly 
cancer surgical patients. 
 
PHYSICAL AND PSYCHOLOGICAL FEATURES 
OF GERIATRIC PATIENTS AND PREOPERATIVE 
EVALUATION 
Physical and psychological status of geriatric patients is 
different from that of young and middle-aged patients. 
Elderly patients are highly associated with poor cardio-
pulmonary functions and psychological problems, includ-
ing anxiety. Preoperative preparation is unique for this 
patient group. 

 
Cardiac functions 
Diastolic dysfunction among the elderly is very common 
and is the main pathophysiological factor for several car-
diovascular diseases. As age increases, the heart exhibits 
obvious degenerative changes, which are mainly mani-
fested by myocardial fiber reduction, deposition of “aging 
pigment” lipofuscin, and fatty infiltrations of the myocar-
dium, all of which reduce myocardial compliance and 
contraction efficiency. The higher the severity of diastolic 
dysfunction, the higher the risk of heart failure, and it can 
even predict all-cause mortality.10,11 In addition, reduction 
of elastic fibers in blood vessel walls and formation of 
atherosclerotic plaques lead to narrowing of the vascular 
lumen and insufficient organ perfusion. As a result, hy-
pertension and myocardial ischemia are common in elder-
ly patients, and the risk of thromboembolism is also high-
er. Therefore, given suppressed cardiac functions among 
geriatric patients, relative assessments should be per-
formed before surgery. The commonly used tests for clin-
ical assessments include electrocardiogram and echocar-
diography, which are used to check cardiac functions for 
geriatric patients undergoing surgery. Holter dynamic 
ECG monitoring, myocardial perfusion scan or coronary 
angiography can also be performed when needed. 

 
Pulmonary functions 
Postoperative pulmonary complications among the elder-
ly are important causes of mortality and prolonged hospi-
talization. In geriatric patients with significant declines in 
muscle mass and strength, the risk of postoperative pul-
monary infection is significantly increased due to respira-
tory muscle atrophy, decreased lung compliance, de-
creased pulmonary cilia function, weak cough reflex, and 
difficulties in clearing respiratory secretions.12 In addition, 
obstructive pulmonary disease is an unfavorable factor 
that causes insufficient tissue oxygen supply and delayed 
wound healing. 

It is essential to evaluate pulmonary functions in elder-
ly patients. In clinical settings, the commonly used as-
sessments include: i. Stationary pulmonary function tests, 
including vital capacity (VC), forced expiratory volume 
in one second (FEV1), forced vital capacity (FVC), peak 
expiratory flow (PEF) and maximal ventilatory volume 
(MVV), which are associated with postoperative pulmo-
nary complications. Exercise has been shown to effective-
ly improve the above indicators.13 ii. Dynamic cardio-

pulmonary function tests, including, a) The 6-minute 
walking distance (6 MWD) test, which is the maximum 
distance that a patient can walk within 6 minutes. The 
greater the distance, the better the patient’s tolerance for 
surgery and the lower the incidence of postoperative pul-
monary infections.14 b) Cardiopulmonary exercise test 
(CPET), which objectively assesses cardiopulmonary 
reserve and exercise endurance. This test can detect dy-
namic changes of the body’s oxygen consumption (VO2) 
and CO2 output (VCO2) under different exercise loads in 
real time. Moreover, this method evaluates the heart-lung-
skeletal muscle group, and is a necessary test for deter-
mining a patient's exercise capacity to individualize the 
aerobic training program.15 

 
Malnutrition 
Malnutrition, which is common among patients undergo-
ing gastrointestinal surgery, is an independent risk factor 
for postoperative complications. Timely screening of ger-
iatric patients for nutritional risk before surgery and ap-
propriate nutritional therapy has been shown to reduce 
complications and accelerate postoperative recovery.16 
Nutritional metabolism among the elderly has the follow-
ing characteristics: i. The baseline metabolic rate is lower 
than that of young and middle-aged people; ii. Protein 
catabolism is relatively enhanced, while anabolism is 
suppressed, leading to negative nitrogen balance; iii. Sup-
pressed glucose metabolism rate and tolerance; and iv. 
Inhibited lipid catabolism, higher risks of hyperlipidemia 
and atherosclerosis. Due to tumor- or treatment-
associated chronic inflammation and disturbances in en-
docrine, metabolic, and central nervous systems, cancer 
patients are more likely to experience different degrees of 
malnutrition, sarcopenia, cachexia, and myosteatosis.17-19 
Therefore, preoperative nutritional assessment or inter-
vention for elderly cancer patients is important. 

Based on the characteristics of geriatric patients, nutri-
tional risk screening and assessment before surgery 
should be performed. Commonly used tools include: i. 
Mini Nutritional Assessment (MNA), which involves two 
phases, nutritional screening and assessment. It is simple, 
fast, and easy to operate. The MNA method is used for 
nutritional assessment of geriatric patients in community 
settings; ii. Nutritional Risk Screening 2002 (NRS-2002), 
which is used for nutritional risk screening among hospi-
talized patients; iii. Malnutrition Universal Screening 
Tool (MUST), which is simple, fast, and is suitable for 
nutritional status assessment in community as well as in 
inpatient settings; iv. The Patient-Generated Subjective 
Global Assessment (PG-SGA) tool, which has become a 
standard nutritional assessment tool in oncology, but it 
does not include risk screening, when compared to MUST 
and NRS-2002. Due to the fact that it does not include 
body composition measurement or biochemical testing, 
its clinical applications are limited; v. Nutritional risk 
index (NRI), which is often used for nutritional assess-
ment of patients undergoing major abdominal and thorac-
ic surgeries; vi. Global Leadership Initiative on Malnutri-
tion (GLIM), which is a malnutrition assessment tool for 
adult inpatients that was released in 2018 and aims at 
unifying malnutrition assessment standards and vii. Peri-
operative Nutrition Screen (PONS), which is a modified 
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version of MUST. It evaluates nutritional risk based on 
patient's BMI, recent changes in weight, dietary intake 
and preoperative albumin levels. 

 
Psychological features 
Compared to adults of other age groups, geriatric patients, 
especially cancer patients administered with neoadjuvant 
therapy or those who require a stoma, are more likely to 
experience psychological problems as a result of surgical-
induced stress. The occurrence is associated with educa-
tion levels, family support, and preoperative education. 
Delirium, anxiety, depression, and fear are common psy-
chological problems experienced by geriatric patients. 
The above mentioned psychological problems can have a 
negative impact on postoperative functional recovery and 
increase pain associated complications after abdominal 
surgery.20,21 Although preoperative psychological inter-
vention is intricate, improving patients’ awareness of 
their medical conditions and encouraging them to be co-
operative with treatment is beneficial for early functional 
recovery and long-term outcomes. 
 
IMPLEMENTATION OF PREHABILITATION 
Maintaining or quickly restoring sufficient oxygen supply 
to promote adequate cell metabolism is the foundation for 
maintaining organ function, particularly after major 
surgery. Patients with better cardiopulmonary functions 
can better meet surgical-associated increase in tissue 
demand for oxygen. Long-term endurance training has 
been shown to help patients with chronic heart failure 
improve cardiac functions, reduce the risk of death, 
improve life quality, and at the same time, improve 
muscle strength.22-24 Various studies have evaluated the 
effect of exercise before admission on organ function 
recovery after surgery. Carli et al were the first to 
compare the effects of preoperative high-intensity 
physical training (stationary cycling) with low-intensity 
walking and breathing training on outcomes of colorectal 
surgery.25 Although the average functional walking 
capacity of the two groups of patients was similar before 
and after surgery, 1/3 of the patients in the high-intensity 
training group exhibited worse walking abilities even 
before surgery, and their compliance was only 16%. 
Further analysis showed that advanced age (>75 years) 
and anxiety were negatively correlated with postoperative 
recovery. Subsequent studies supported this conclusion, 
that is, without considering factors such as tolerance, 
psychological acceptance, and nutritional status, 
intervention with exercise alone may not be enough.26-28 
However, before making a multimodal intervention plan, 
the impact and necessity of each intervention should be 
verified to maximize the effect of prehabilitation (Table 
1). 
 
Physical training 
During prehabilitation, physical training is divided into 
two categories: aerobic exercise and strength training. 
 
Aerobic exercise 
Aerobic exercise refers to the exercise performed under 
sufficient oxygen supply. Common exercises include 
walking, speed walking, jogging, race walking, skating, 

long-distance swimming, cycling, Tai Chi, and fitness 
dance among others. It is characterized by medium 
intensity, long duration, and recruitment of multiple 
muscle groups, and is also known as endurance training. 
Aerobic exercise capacity represents cardiopulmonary 
function reserves, which in turn, is negatively correlated 
with postoperative mortality.29 Currently, the most used 
assessment tool for aerobic capacity is CPET, in which 
maximum oxygen uptake (VO2max), peak oxygen uptake 
(VO2peak), and anaerobic threshold (the turning point 
from aerobic energy supply to anaerobic energy supply 
during exercise) are important indicators of 
cardiopulmonary function and aerobic exercise capacity.30 
Due to its simplicity and high tolerance, many studies 
incorporated aerobic training into physical exercise, 
however, there is no consensus on the type and 
intensity.3,25,31-33 The individualized aerobic exercise 
program and supervised training have been shown to 
increase aerobic exercise capacity, thereby, increasing 
cardiopulmonary reserve and reducing postoperative 
complications. 
 
Strength training 
As the body ages, neuromuscular junction functions 
decline, hormone levels decrease, while skeletal muscle 
mass, strength and function undergo degenerative 
changes. Systemic metabolic changes in cancer patients 
have been shown to decrease and imbalance physiological 
reserves of multiple organ systems.34-36 When geriatric 
cancer patients develop sarcopenia, cachexia, or decline 
in physical fitness and progress to a debilitating state, it is 
difficult for them to make a full recovery of physical 
functions due to the stress of injury.37,38 The American 
College of Surgeons emphasized on the importance of 
sarcopenia and preoperative frailty assessment in geriatric 
cancer patients undergoing surgery for the following 
reasons: i. Sarcopenia is accompanied by a decline in 
muscle mass and function. After surgery, patients tend to 
get out of bed later and less frequently, affecting 
postoperative recovery; ii. Sarcopenia is closely 
associated with malnutrition, which is correlated with an 
increase in postoperative complications and prolonged 
hospital stay; iii. Sarcopenia increases the risk of 
infection as well as the risk and duration of assisted 
ventilation, leading to increased medical costs and 
readmission rates.39 

Strength training, also known as resistance training, 
utilizes dumbbells or resistance bands to enhance muscle 
mass and strength, or utilizes one's own body weight, 
such as pushups and squats. It is usually combined with 
aerobic exercises such as speed walking and jogging to 
improve the effect of prehabilitation. 
 
Physical training program 
Intensity 
Compared to moderate-intensity exercise, people who 
perform high-intensity exercises (≥ 60% aerobic exercise 
capacity) are better at regulating blood glucose levels, 
although there is no significant reduction in blood 
pressure or serum lipid levels.40,41 With recent 
refinements of exercise interventions, high-intensity 
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Table 1. Clinical studies of different prerehabilitation intervention modes 
 
Author Country Study design Patients Cases Prehabilitation intervention Duration Results 
Barberan-
Garcia28,29 

Spain RCT high-risk patients for 
elective major ab-
dominal surgery 
 

125 high-intensity endurance training 4 weeks increase aerobic capacity and enhance post-
operative clinical outcomes, reduce 30-day 
hospital readmissions 

Gillis3 Canada RCT undergoing colorectal 
cancer resection 

77 a home-based intervention of moderate 
aerobic and resistance exercises and nutri-
tional counseling with protein supplemen-
tation 
 

4 weeks  achieve meaningful changes in postopera-
tive functional exercise capacity 

Carli25 Canada RCT undergoing colorectal 
cancer resection 

112 strengthening regimen 
(bike/strengthening) 
 

52 days no differences in mean functional walking 
capacity 

Carli44 Canada RCT undergoing colorectal 
cancer resection 

110 exercise, nutritional, and psychological 
interventions 
 

4 weeks no differences in the 30-day comprehensive 
complications index 

Brunet33 Canada + UK non-randomized 
controlled pilot trial 

with operable advanced 
stage rectal cancer 

107 interval aerobic training (three times per 
week for 30 to 40 min) 

6 weeks fatigue and pain levels decreased and phys-
ical health perceptions increased, albeit not 
significantly 
 

Dronkers48 Netherlands RCT elderly patients for elec-
tive abdominal oncolog-
ical surgery 

42 a short-term intensive therapeutic exercise 2-4 weeks intensive exercise was feasible and im-
proved the respiratory function, no differ-
ences in complications and length of stay 
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interval training can lower blood pressure and improve 
endothelial function, insulin resistance and mitochondrial 
biosynthesis.42 Moreover, it exerts a significant effect on 
the improvement of cardiopulmonary functions.43 
Compared to traditional aerobic and resistance training, 
high-intensity interval training has less items, and is more 
suitable for improving cardiorespiratory reserves in a 
limited timeframe before surgery. In frail patients 
subjected to moderate-intensity training, even with 
nutritional and psychological interventions combined, 
there was little effect on incidences of postoperative 
complications within 30 days.44 Guidelines from the 
United States Department of Health and Human Services 
as well as the American Cancer Society recommend that 
geriatric patients should have at least 150 min of 
moderate-intensity or 75 min of high-intensity physical 
activity, evenly distributed throughout every week, in 
order to have substantial health benefits. Moreover, these 
guidelines emphasize on individualized adjustments in 
training programs.45,46 Therefore, most current studies use 
moderate-intensity training (50-70% of maximum heart 
rate, MHR) combined with appropriate amounts of high-
intensity training (70-80% MHR) for interventions, and 
have achieved good results in improving clinical 
outcomes.28,47 
 
Duration and frequency 
There is no formal consensus on the duration of 
prehabilitation. It has been reported that a short period of 
2-4 weeks of preoperative exercise does not improve 
postoperative complications and length of hospital stay in 
patients undergoing elective abdominal surgery.48 Le et al 
advocate for a 6-8 week training course, and believe that 
compliance to preoperative exercise for more than 3 
months is poor, while exercising for 2-4 weeks is 
insufficient.27 There are differing opinions regarding the 
duration of exercise.49 Although semi-elective surgery 
limits the time for prehabilitation training, training over 3 
weeks in length can moderately improve 
cardiopulmonary functions and muscle strength reserve. 
In neoadjuvant therapy patients, there is usually a 
recovery period of 4-8 weeks (or even longer) before 
surgery, which provides a time window for 
prehabilitation. 

Currently, there is no standard preoperative exercise 
intervention for geriatric cancer patients. Individualized 
training programs should be prepared by specialists based 
on patient's cardiopulmonary functions. Training 
programs should comply with the “FITT” principle: 
frequency (how often), intensity (how hard), time (long), 
and type (what kind of exercise).9 The recommendation 
for prehabilitation in the general population is to start 4-8 
weeks before surgery for at least 3 times a week 
(recommended every other day), 40-60 minutes each time, 
and perform moderate and high-intensity aerobic 
exercises, such as speed walking, jogging, cycling, 
swimming, and gymnastics among others reaching 60%-
80% of MHR. As part of a comprehensive physical 
fitness program, resistance training for major muscle 
groups such as abdomen and lower extremities should 
also be performed. Seniors are encouraged to practice 
flexibility and balance trainings under supervision. 

During the prehabilitation period, patients must be 
regularly evaluated to verify compliance, adaptability, 
and effect of training. Moreover, exercise intensity and 
time should be gradually increased as tolerated, and the 
patient should be instructed to keep an exercise diary, etc.. 
 
Nutritional support 
Although preoperative prehabilitation is an ideal 
intervention to improve health conditions of patients, 
there are many challenges in practice, including the short 
time interval between diagnosis and surgery, as well as 
the development of key and effective interventions based 
on patient compliance. Therefore, a good nutritional 
status is required to maximize the effect of exercise 
within a limited timeframe. If patients are malnourished, 
their responses to exercise training decreases and they 
cannot be cooperative enough to complete high-intensity 
training.50 Earlier studies reported that geriatric patients 
subjected to endurance training alone had a 40% increase 
in muscle tone, while endurance training combined with 
nutritional support increased muscle tone by 130%.51 
Multimodal interventions, consisting of exercise and 
nutrition, are more effective than unimodal interventions, 
especially for high-risk patients undergoing major 
abdominal surgeries. Multimodal interventions can 
reduce incidences of complications (including 
cardiovascular events, infections and postoperative 
intestinal paralysis) by half. Postoperative ICU admission 
time is also shortened (1d Vs. 4d), and the demand for 
intraoperative vasopressors is reduced (15% vs. 30%).29 

 
Preoperative nutritional intervention 
A high-quality review evaluated the impact of different 
preoperative nutritional interventions on clinical 
outcomes for patients undergoing gastrointestinal 
surgeries.52 Applications of immune-enhancing 
nutritional supplements before surgery have significant 
benefits. For severely malnourished patients, parenteral 
nutrition should be provided before surgery to reduce 
postoperative complications. Long-term randomized 
controlled trials (RCT) and meta-analysis have also 
shown that malnourished patients undergoing 
gastrointestinal surgeries who received individualized 
preoperative nutritional interventions (oral nutritional 
supplementation, enteral nutrition, or parenteral nutrition 
based on the patient’s nutritional status) had a 20% 
decrease in postoperative complications.53 The major 
effect of preoperative nutritional supplementation in most 
patients is to increase protein reserves, which may be 
more important than the increase in caloric reserves. The 
ESPEN expert group recommends that daily protein 
intakes for the geriatric population under normal 
circumstances should be 1.0-1.2 g/kg, which should be 
increased to 1.2-1.5 g/kg when they have chronic or acute 
illnesses.54,55 Patients should also be able to obtain 
enough energy from a variety of nutrients to maintain a 
good nutritional status in order to inhibit the body’s 
catabolism, increase exercise tolerance, and cope with the 
traumatic stress caused by major surgery. 
 
Nutritional interventions in combination with 
psychological interventions 



354                                                     Y Zhang, S Tan, J Wang, Z Zhang and G Wu 

Management of geriatric cancer patients poses major 
challenges. Due to the decline in various physical 
functions or comorbidities, multiple interventions are 
required when managing this particular population. 
Therefore, the hypothesis that this high-risk population 
can benefit from multimodal prehabilitation involving 
nutritional, exercise, and psychological intervention is 
reasonable, and has been confirmed by multiple studies.56-

58 Structured and individualized prehabilitation programs 
can significantly improve postoperative outcomes in 
geriatric cancer patients, which is a hot topic in current 
clinical research. 
 
THE IMPACT OF PREHABILITATION ON CAN-
CER TREATMENT 
In cancer surgery, the value of prehabilitation on postop-
erative outcomes has not been fully established. Patients 
scheduled for neoadjuvant therapy can proceed with pre-
habilitation at the same time because chemotherapy re-
duces physical fitness, when measured by maximum oxy-
gen uptake.59 However, for patients who do not need neo-
adjuvant therapy, will radical tumor resection be delayed 
due to implementation of prehabilitation? From a patho-
physiologic perspective, under hypoxia, tumor cells in-
duce the production of hypoxia-inducible factor (HIF-1) 
transcription factor, upregulate vascular endothelial 
growth factor (VEGF), and promote angiogenesis. Ap-
propriate amounts of aerobic exercise can improve the 
hypoxic state in tumors, reducing the production of HIF-1, 
thereby, hindering tumor invasion and recurrence.60 In 
addition, the lack of nutrients is closely associated with 
progression and metastasis of various tumors. Supple-
mentation of nutrients can also inhibit tumors.61,62 

From a clinical perspective, it has been estimated that 
the prevalence of malnutrition in cancer patients, whether 
in early or late stage, is between 28% and 57%.63 Pre-
operative nutritional intervention can significantly reduce 
morbidity and mortality risks from malnutrition-related 
complications. The consensus from the North American 
Surgical Nutrition Summit recommends that, to potential-
ly reduce the incidence and severity of complications, 
postoperative nutritional treatment for all high-risk pa-
tients should be shifted to active preoperative nutritional 
interventions.64 When nursing cancer patients undergoing 
surgery, comprehensive dietary consultation, active nutri-

tional risk screening, early nutritional intervention and 
development of physical exercise programs have gradual-
ly been recognized as important components of high-
quality care. In addition, preoperative anxiety and other 
unhealthy mental states are also common among elderly 
patients. The accompanying stress responses can cause 
damage to the immune system, resulting in delayed 
wound healing, slowed functional recovery, and even 
cancer progression.65 Other extended prehabilitation ac-
tivities, such as smoking cessation before surgery and 
blood glucose adjustment, contribute to early postopera-
tive recovery and can avoid delays in follow-up tumor 
treatment due to complications. 

Timothy, a thoracic surgeon, implemented prehabilita-
tion for all “medium risk” and “high risk” lung cancer 
patients for 4-8 weeks.66 He believes that patients may 
have time to be prepared before surgery. Generally, can-
cer patients need to undergo biopsies and scans for stag-
ing and evaluation before determining the surgical plan. 
This preoperative waiting period provides an excellent 
opportunity for patients to physically and emotionally 
battle with cancer. 

 
CONCLUSIONS 
The ultimate goal of prehabilitation is to improve the nu-
tritional status of patients, enhance cardiorespiratory re-
serves, increase surgical tolerance, minimize postopera-
tive complications, and accelerate recovery after surgery. 
Implementation of prehabilitation activities, including 
exercise, nutrition, and psychological intervention can 
effectively improve clinical outcomes (Figure 1). Howev-
er, the strategies through which prehabilitation can be 
effectively implemented in clinical practice have not been 
established. Studies should aim at determining which 
patients can benefit from prehabilitation, how patients can 
be evaluated, how long prehabilitation should take, and 
what should be included in the program. Clinical studies 
are needed to achieve optimum outcomes. 
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Figure 1. Impact of prerehabilitation on optimizing physical and psychological reserve and accelerating postoperative recovery. Modified 
from ref 67. 
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