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Scenarios.. 
• Pt with know IHD

Ischaemia, Ht failure, Dysrhythmia, MI
• Can we predict, sort, prevent?

Seems big, complex
• Conflicting, absent and changing evidence!

Assessing CVS system vs 
interventions that will help

Introduction



Introduction



Background: Basic Principles?

Aims Assess risk: 
consent + patient decisions ?
specific interventions to treat?

Cancer surgery: Expedited
Test: what next?
Ischaemia vs Heart Failure vs Death
Failure of interventions to help
“Probably”, “reasonable”, “is not well established”



Guidelines 1 History
• Royal College Surgeons 2021
• Canadian 2017
• 2014 ACC/AHA guideline revision
• 2014 ESC/ESA guideline revision
• ACC/AHA 2007 (small revision 2009)
• ESC 2009 
• Fraud of Poldermans
• B Blocker story

• RCoA / AAGBI ?



2014 Guidelines + others
• MINS- Myocardial Injury after Non-Cardiac Surgery
– Troponin Canadians 2017 for 2-3 days postop

• ‘MACE’- Major Adverse Cardiac Event
• Risk Asses using 
– NSQIOP riskcalculator.facs.org
– rCRI or ‘SORT surgery’

• CPET –’considered for elevated risk procedures in 
unknown functional capacity’

• POISE 2 study – no benefit in adding asprin
• METS study= clincians bad at estimating risk!
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ESC and ESA 2014



ESC/ESA 2014



Mythen, Biccard





CARP
Revascularised vs not before Vascular Surgery
• 5859 patients screened; 
• 510 selected revascularization vs not

Postoperative 30 day mortality
• 3.1% vs 3.4%, rev vs not; P = .87
Long term mortality 2.8 years
• 22% vs 24%, rev vs not P = .92 

McFalls 2004





CASS
Coronary Artery Surgery Study

• 24,959 Pts undergoing Coronary Angiogram 1970’s
• Pts randomised to CABG vs Medical
• Retrospectively examined

• ~3500 Patients non-cardiac operations in Yr 1
– Hi risk  Thoracic, Abdominal Max Fax
– vs low risk 

Eagle 1997



CASS
Coronary Artery Surgery Study

Eagle 1997



CASS

Eagle 1997

But CABG 
associated 
deaths 
excluded !



Guideline
ACC/AHA and ESC/ESA 2014
• Surgery Urgency
• Active Cardiac Condition 
• Patient Exercise Capacity
• Surgery Severity
• Patient Specific risks / Comorbidities

ACC/AHA 214 and ESC/ESA  and Canadian 2018
• Biomarkers: BNP and Troponin
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Guideline

Surgery Urgency (US vs NCEPOD)
– Emergency/ Immediate proceed 



NCEPOD 2004



Guideline

Surgery Urgency
–Truly Elective – time to treat / discuss
– Treat/refer broadly as according to non-

preoperative guidelines
–warn about possible delay to surgery
– evidence of benefit for subsequent surgery ? 



Guideline
Surgery Urgency 
–Cancer - ?Not truly Elective!

• Consider effect of Ix +Rx 
• Consider 
– lack of benefit from CVS interventions
–potential delay after CVS intervention
– coronary stent anticoagulation
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Guideline

• ACC/AHA and ESC/ESA  Patient Risk factors
• 3 levels:  Serious / ‘Intermediate ‘ / ’Minor’
• ‘Serious’ ; ‘active cardiac conditions’
– Recent MI/Unstable Angina
– New /Acute Ht Failure
– Serious abnormal rhythm
– Severe valve disease

Pause and discuss with teams
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Guideline

Patient Exercise Capacity
• Metabolic Equivalent of Task - MET
• 1 MET is 02 uptake at rest =

C 3.5 ml/min/kg 02 uptake
2 METS ~ 2x 02 uptake of 1 METS

Easily Quantified by CPET
Mostly estimated by history 



Rest  1MET
300ml/min 02 uptake
80kg
300/80 =3.75ml/min/kg

Maximum
3800ml/min 02 uptake
80kg
3800/80 =47.5ml/min/kg
c 12.6 METS



Guideline
Patient Exercise Capacity
2 MET Strolling
4 MET Fast flat walking, up 1-2 flight stairs

?do everything in a normal day
walking a dog, moderate gardening

6+ Most sports, running 
‘Playing a heavy musical instrument 
while actively running in a marching band’



Guideline

Patient Exercise Capacity

4 METS without significant symptoms
Operations proceed

Less than 4 METS consider



Guideline
ACC/AHA and ESC/ESA
• Surgery Urgency
• Active Cardiac Condition  
• Patient Exercise Capacity
• Surgery Severity 
• Patient Specific risks / Comorbidities

ACC/AHA 214 and ESC/ESA 
• Biomarkers



Guideline

Severity of surgery
• Minor proceed
• Intermediate consider further 
• Major consider further



2014
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Guideline

• ACC/AHA and ESC/ESA  Patient Risk factors
• 3 levels:  Serious / ‘Intermediate ‘ / ‘minor’
• ‘Intermediate’- same as ‘Lees rCRI’ 0-2 vs ≥3
– Any Ischaemic Ht Disease
– Any Ht Failure
– Any Cerebro-Vascular Disease
– Diabetes – insulin
– Renal Injury (Cr 177+)

• Do a risk score:  1% Cardiac risk or more?



Guideline 

Putting it together: 5 Intermediate risk factors 

No  intermediate risk factors proceed

Any intermediate risk factors
More factors increases risk
proceed +/- ‘B Blockade’ or 
‘consider testing if changes management’

Do risk score- more than 1% ?



Guideline 
Always in the context of ‘what next?’ ie 
‘will/should it change management?’
? Calculate Cardiac Risk 
“Consider testing” ACC/AHA

Stress ECHO
Myocardial Perfusion Scan
CPET – includes Exercise ECG
Exercise ECG
MRI or CT
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Guideline
• Biomarkers in ESC Guidelines 2009

“a characteristic that can be objectively measured that is 
an indicator of pathology or an abnormal response to 
treatments”

Troponin - myocardial cell injury

BNP - myocardial wall stress increases
+ pro NT BNP

CRP - liver and smooth muscle

ESC, Biccard, Devereaux 2012



Guideline 
• Biomarkers in ESC Guidelines 2009 & Canadian 2017 

Troponin
Preop – predictive, no ideal cut off 
Postop – small é associated é mortality ‘VISION’
Problem- Dabigatran etc – no benefit ‘MANAGE’

BNP + pro NT BNP
Ht Failure /IHD / ACS  - rises relate to outcome
Preop – adds predictive ability  >48 pg/ml

CRP – ‘inflammatory marker’ 
ESC, Biccard, Devereaux 2018



Guideline
• Biomarkers in ESC Guidelines 2009

All higher in patients that have postoperative cardiac 
events / die

None recommended for routine screening

• Canadian Guidelines Preop BNP & postop Trop
• Suggested option Postop Mx
– Don’t do unless symptoms / ECG / CVS abnormal
– ? Refer to Cardiologist?
– Understandably (esp on call) find it hard to comment
– Follow up ECHO- outpatient



Assessing CVS disease: Together



Next
• ECHO
• CPET
• B Blockers



ECHO Evidence
• Valves, Function, estimates Pulmonary pressures 
• Degree of dysfunction, regional wall motion abn
• LVEF <40% - 2x higher risk
– sensitivity 43%
– positive predictive  13%

• “resting LV function was not found to be a consistent 
predictor of perioperative ischemic events or death”

• But ECHO enthusiasts in preassessment..
– 30% new CVS disease, éMx 20%  Mx ê34%

Halm, Rofdhe, Canty



ECHO indication

Routine Evaluation – NO
Dyspnea of unknown origin – reasonable
Ht Failure with  ésymptoms (1 yr) - reasonable
New murmur - reasonable 
Ht Failure / Valves clinically stable –

‘not well established’

ACC/AHA 2009



CPET Background
Functional assessment
Population data – survival  
Heart Failure Classification

VO2 peak 
VO2 AT 
VE/VCO2

Older,  Hennis, Snowden, O’Doherty



n=548 

Lower anaerobic threshold worse:   higher mortality
Raised Respiratory Equivalent: higher mortality

Mortality
AT more 14 ml/min /kg 0%
AT more 11 ml/min /kg but other badness 1.7%
AT less   11 ml/min /kg 4.6%

CPET Background

Older 1999



Complication AT < 10.1 AT > 10.1 p=
on day 7 n=  51 n=65

Pulmonary 57% 15% <0.0001
Renal 40% 11% 0.0004
GI 33% 11% 0.005
Infective 27% 11% 0.003
Cardiovascular 25% 3% 0.0005
Neurological 10% 5% 0.29
Hematology 8% 0 0.04
Pain 8% 0 0.04
Wound 4%  0 0.2

Snowden 2010

CPET Background



CPET use
“….may be considered for patients with unkown

functional capacity having elevated risk procedures” 
AHA/ACC 2014

• Use very variable, increasing
• Enthusiasts vs sceptics
• Probably best not to emphasise single value
– VO2 peak, AT, VE/VCO2,  ECG ischaemia

• METS 2018 study
Peak V02 associated complications not death
CPET ‘not improve most aspects of preop risk assessment’ 



CPEx / CPET use
www.ucl.ac.uk/anaesthesia/research/CPET
Google UCL CPEX



B Block? background
• B blockers – in community
– reduce adrenergic activity + myocardial 02 use
– associated with survival 

• RCT Perioperative studies
Mangano
POISE
DECREASE, Others

• Observational perioperative data
• US and European Perioperative Guidelines

Mangano, London, Sear, Devereaux, Bouri



B Block? 

ESC 2009





B Block?: Endpoints important!
POISE Lancet 2008
• 8351 patients
• with/at risk of, atherosclerotic disease 
• non-cardiac surgery 
• B Block 24 hrs preoperatively – 30 days postop

Metoprolol vs Placebo

MI 4·2% vs 5·7% 0·84  p=0·002 

Stroke 1·0% vs 0·5% 2·17 p=0·005
¯BP 15.0% vs. 9.7% p < 0.0001
Bradycardia 6.6% vs. 2.4% p < 0.0001

Deaths 3·1% vs 2·3% 1·33 p=0·03

Devereaux







B Block
• Maintain current B Blockade
• Treat concomitant anaemia
• Meta-analysis / prospective studies don’t support

• Use in ‘high risk’ people only
– Those that may be on B Blockers anyway
– rCRI >1

• ?Atenolol or Bisoprolol
• Start /titrate to rate of 60-80 bpm
• ?7+ days before



COVID
• COVIDSurg Collaborative, GlobalSurg Collaborative. 

Timing of surgery following SARS- CoV-2 infection
– Mortality back to baseline if 7+ weeks delay

Early in the epidemic, International Study (COVID Surg Collaborative Lancet)
– 1128 adults with a COVID-19 diagnosis having surgery
– COVID19 + postoperatively in 71·5%
– 30 day mortality at = 23·8% 

• Systematic Review (Brown 2021)

Smaller London Study (Kasivisvanathan 2020) 

– 500 adults having planned surgery
– 2% patients diagnosed with postop COVID-19
– 0% 30-day mortality from COVID-19
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Thank you

For listening
Please Google ‘stephens UCL’ for website

This full talk
All Guidelines
Some References


