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PURPOSE AND RISKS
Major surgery can invoke significant physiological stress resulting in increased global oxygen
consumption. Prolonged open surgery can more than double oxygen consumption, with
complications possibly raising demand further. Patients unable to sustain increased oxygen
demand, can develop oxygen debt and ‘functional heart failure’ where kidneys, lungs and healing
may be compromised.
CPET can be useful as an objective measure that aims to test how patients cope with raised
oxygen demand. It stresses the cardiovascular and respiratory systems, hence is a multisystem
examination, able to differentiate a myriad of causes for exercise intolerance.
The patient exercises, on a cycle ergometer or treadmill, and resistance (or work done) is
increased through several levels. Expired gases, electrocardiogram, blood pressure and oxygen
saturations are all measured and recorded throughout the test.
The test is most useful for:
1. Major Surgery such as major open intraabdominal surgery (e.g. cystectomy), major open
vascular surgery (e.g. abdominal aortic aneurysm surgery), and major intrathoracic surgery
(e.g. oesophagectomy)
2. Unexplained breathlessness to differentiate cardiac or respiratory causes
3. Intermediate-risk surgery, for risk stratification, adding to discussions regarding
appropriateness and invasiveness of surgery, and level of postoperative care.
The test is not useful for patients having low risk surgery, or if contraindications exist (see
Appendix A - Respiratory Investigations Form)
Risk Category: Clinical Care & Patient Safety

GLOSSARY
Acronym or Term

Definition

CPET

Cardiopulmonary Exercise Testing

MDT

Multidisciplinary Team

GUIDELINE
This Guideline does not replace the need for the application of clinical judgment in respect to each
individual patient.
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CPET Referral and Review Process:
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Patient perioperative pathway

Consideration
for surgery

Referral for CPET
by surgeon, anaesthetist* or
oncologist
*should be discussed with
consultant anaesthetist in periop
clinic or Dr Healey/Eissa

CPET MDT
or review of results by senior
perioperative anaesthetist

Surgery determined
to be very high risk.

Suitability for surgery
uncertain.

Recommend nonsurgical or less
invasive options**

Recommend
prehabilitation and/or
other optimisation
Repeat CPET after
prehabilitation
program (if used)

Patient returns to
treating doctor for
management plan.

Surgery appropriate.
Optimise (where possible):
- Residual medical issues
- Smoking
- Alcohol
- Medications
- Anaemia
- Diabetes
- Exercise/prehabilitation

CPET MDT or senior
periop anaesth review
and recommendations

Surgery determined
to be very high risk.
Recommend nonsurgical or less
invasive options**

Patient returns to
treating doctor for
management plan.

Surgery appropriate.
Optimise (where possible):
- Residual medical issues
- Smoking
- Alcohol
- Medications
- Anaemia
- Diabetes
- Exercise/prehabilitation

All time points must be documented in the patient’s health record.
**Surgery deferral MUST be discussed with the surgeon.
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APPENDICES
Appendix A – Respiratory Investigations Request Form
Appendix B – Basic Interpretation of Results
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Appendix A – Respiratory Investigations Request Form
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Appendix B – Basic Interpretation of Results
This table allows basic interpretation of CPET results as they pertain to perioperative risk based on objective
fitness. Note, the patient may have other clinical sources of risk which are not represented here.

Low Risk Category

Caution

High Risk Category

AT>11mls/Kg/min
Peak VO2 >15mls/Kg/min
VE/VCO2 @ AT <33

AT 9-11mls/Kg/min
VE/VCO2 @ AT 33-40

AT <9mls/Kg/min
Peak VO2 <14mls/kg/min
VE/VCO2 @ AT >40

- Likely lower risk of mortality or
complications if all 3 present.
- Further testing unlikely to assist
- Optimisation may still be
possible
- Risk profile depends on surgery
type
- Perioperative staff can advise:
• If further testing is
required
• If optimisation possible/
necessary
- Definite higher risk group for
major surgery if any of these
present
- MDT meeting advisable to
discuss patient options, further
testing and optimisation
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