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Methods
Association between preoperative physical fitness and postoperative outcomes 

• Patient populations: prospective and retrospective cohort studies and systematic 

reviews, in patients with colorectal (CRC), liver or pancreatic (HPB), or non-small cell 

lung cancer (NSCLC)

• Preoperative exercise tests: aerobic fitness (e.g., CPET, SRT, iSWT), muscle 

strength/endurance (e.g., HGS, FTSTST), functional mobility (e.g., TUG test, 2MWT)

• Postoperative outcomes: incidence and impact of complications, length of stay, 

time to recovery of physical functioning

• Analyses: univariate, logistic regression, and linear regression analyses

Effects of preoperative physical exercise training (prehabilitation)

• Study design and patient populations: a randomized clinical trial, pre-post studies, 

and a case study in high-risk patients (low preoperative aerobic fitness) with 

colorectal (including patients during neoadjuvant therapy in rectal cancer), liver, or 

pancreatic cancer

• Preoperative intervention: community- or home-based supervised exercise 

prehabilitation (3-6 wks), outpatient supervised exercise prehabilitation during 

neoadjuvant therapy (9-17 wks) 

• Pre- and postoperative outcomes: feasibility (CRC, HPB), change in physical 

fitness (CRC, HPB), and postoperative outcomes (CRC)

A
e

ro
b

ic
 f

it
n

e
ss

TimeSurgery

Preoperative
E.g., 2 to 6 weeks

Postoperative inpatient
E.g., 2 to 14 days

Discharge

Short-term outcomes? ? 

? ? 

? 

? 
? 

? ? 

? ? 

? 
? 

Postoperative
E.g., 2 weeks to ...

Low aerobic
fitness,

high-risk
patients,

worse

outcomes

Critical   zone

Long-term outcomes?

Better physical fitness,

better short-term outcomes

9 to 18%↑
physical fitness

Complications

40-50%↓

Preoperative optimization of diagnostic work-up

and physical fitness with patients undergoing cancer surgery
Can we predict and improve outcome?
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Aim To evaluate the association of preoperative physical fitness with postoperative outcomes in patients preparing for major elective cancer 

surgery, as well as the effect of exercise prehabilitation on postoperative outcomes, especially in patients characterized as high risk

Postoperative
RMRPreoperative 

RMRA
er

o
b

ic
 f

it
n

es
s 

Surgery

Preoperative 
VO2 at VAT Postoperative 

VO2 at VAT

Time

VO2 at VAT
VO2 at VAT

Introduction
• Relatively high percentage (30-40%) of postoperative complications 

in patients undergoing major (elective) cancer surgery 

• Body has to cope with surgery-induced physiological stress response

• Patients with a lower preoperative physical (aerobic) fitness might 

have a higher risk for adverse postoperative outcomes 

• Neoadjuvant therapy is known to preoperatively reduce physical 

(aerobic) fitness

• It remains to be demonstrated whether exercise prehabilitation in 

these high-risk patients increases preoperative physical fitness

and improves postoperative outcomes

Conclusion Better preoperative physical fitness is associated with better postoperative outcomes in patients preparing for major elective 

cancer surgery. Short-term exercise prehabilitation by unfit patients improves preoperative physical fitness and seems to reduce both 

the incidence and impact of postoperative complications.
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