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§ Death caused by anesthesia is 1 patients for about
10000 to 100000 procedures (0.001%)

§ In postoperative period (up to 6 days ) 60 patients die
per 10.000 procedures (0.6%)

What is more risky - anesthesia or
postoperative period?
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The most important are
preventive actions

Guidelines on Perioperative
Cardiovascular Evaluation and Care for 

Noncardiac Surgery
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Cardiac complications

• Acute coronary syndromes

• Heart failure

• Life thretening rythms disturbances
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Chronic Heart Failure

l Chronic heart failure in developed countries 
is 1–2%

l Rises to ≥10% among persons ≥70 years
l 63% increased risk of operative mortality
l a 51% greater risk of 30-day all-cause re-

admission, compared with the IHD group

Hammill BG, Anesthesiology 2008;108:559–567
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Functional capacity
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Functional capacity

l High - the prognosis is excellent, even in 
the presence of stable IHD or risk factors

Morris CK, Am Heart J 1991;122:1423–1431

l Poor or unknown –
risk factors + risk of surgery = pre-operative 
risk + perioperative management.
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Non-invasive testing
1. Chronic heart failure and valvular disease
l ECG – patients with risk factors and risk of surgery high
l LV function – UKG, CT, MRI
l Peak oxygen consumption test
l 6 minute walk test
2. Ischemic heart disease (IHD)
l Physical exercise
l Pharmacological stress testing – dobutamine, adenosine
l Myocardial perfusion imaging – dipyridamole or talium
l Cardiovascular MRI
l CT with calcium scoring
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Chronic Heart Failure

Preoperative evaluation and preparation
l UKG, natriuretic peptides
l Beta blokers, ACEI/ARB
l Mineralocorticoids inhibitor, diuretics
l Eventually CRTD
l Functional capacity

6 minute walk test
Peak oxygen consumption
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BNP and NT-proBNP

l B-type natriuretic peptide (BNP) and N-
terminal pro-BNP (NT-proBNP) are 
produced in cardiac myocytes in response to 
increases in myocardial 
wall stress at any stage 
of heart failure
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BNP and Troponin

l BNP and high-sensitivity troponin
- METs ≤4 or/with a 
- revised cardiac risk index value >1 for 

vascular and high risk surgery  
- >2 for non-vascular surgery
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High Risk Patient
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Revised
cardiac risk index

Pawel Nadziakiewicz. 10-й Британсько-Український Симпозіум. Київ, 2018



Beta Blokers YES

l Decrease oxygen consumption by heart
l Therapy should be continued
l Start therapy in patients with risk factors or

known IHD
l Atenolol and bisoprolol
l Target is HR 60-70 and BP > 100mmHg
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Beta Blokers NO

Bradycardia and hypotension are harmful

l Do not start therapy from big doses
l Do not start therapy in patients scheduled

for low-risk operations
l Patients without risk factors do not benefit 

from beta blokers, it may be even dangerous
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ACE Inhibitors

Like ARB can cause severe hypotension
l Discontinuation 24 hours before surgery
l In LV dysfunction in stable patients should

be continued under monitoring
l Can be introduced week before surgery in 

patien ts with LV dysfunction
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ACE Inhibitors
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Diuretics

l Should be continued
l In patients with heart failure may be 

increased in signs of fluid retention
l Volume status should be monitored

carefully
Be aware of elektrolytes

K+ and Mg++ 
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Chronic Heart Failure

l Adequate perioperative monitoring, 
l Attention to volume status
l Control of preload, 
l Control of afterload
l Adequate diuretic treatment
l Rhythm control
l Avoiding stress
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Valvular heart disease

l Aortic stenosis
l Mitral stenosis
l Aortic regurgitation
l Mitral regurgitation

– a. Primery
– b. Secondary

l Prosthetic valve
l Congenital heart disease
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Aortic stenosis

l Most common pathology, particulary in the 
elderly

l Echocardiographic evaluation
Severe aortic stenosis –
l Area <1.0 cm2 or <0.6 cm2/m2 body 

surface area
l jet velocity ≥ 4 m/sec
l mean aortic pressure gradient ≥40 mm Hg
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Aortic stenosis - signs

l Heart murmur
l Chest pain (angina) or tightness with 

activity
l Feeling faint or dizzy or fainting with 

activity
l Shortness of breath - during activity
l Fatigue - during activity
l Heart palpitations 
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Natural history of aortic stenosis

[Ross J. Jr, Braunwald E. 1968
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Severe Aortic Stenosis

Urgent operation
l Increased risk of perioperative mortality and 

myocardial infarction
What to do?
l Invasive hemodynamic monitoring
l Maintain stable < 100/min rythm
l Avoid rapid changes in volume status
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Aortic stenosis

l Elective operation depends on symptoms
Symptomatic
l Surgical aortic valve repalcement
l TAVI
l Baloon plasty
Asymptomatic – confirm by exercise testing
l Low and moderate operations – can be 

safely performed
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Aortic valve regurgitation

l Increased preload – 60% of SV can be 
regurgitated

l Chracteristic pulse – Warter hammer or
collapsing pulse

l Austin Flint Murmur
l LV dilation and hypertrophy
l If acute onset – life threateing
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Aortic valve regurgitation

l Asymptomatic patients present moderate
cardiac risk and can be operated

l Symptomatic patients and asymptomatic
with LVEF<30% are at high risk

l Patients may benefit by preoperative
optimalization of treatment – like in heart
failure
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Mitral valve regurgitation

l Pathophysiology
l Regurgitation of blood into LA during

systole
l LA dilation and hypertrophy
l Pulmonary congestion !!
l LV dilation and hypertrophy
l Late - RV failure
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Mitral valve regurgitation

l Symptoms
l Weak pulse (thready)
l Holosystolic murmur
l Third heart sound
l Acute – shortness of breath, pulmonary

oedema, ortopnea, shock
l Chronic – weakness, fatigue, S3 galop, 

holosystolic murmur
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Mitral Valve Regurgitation

l Asymptomatic patients present moderate
cardiac risk and can be operated

l Symptomatic patients and asymptomatic
with LVEF<30% are at high risk

l Patients may benefit by preoperative
optimalization of treatment – like in heart
failure
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Mitral stenosis pathophysiology
l Normal valve area 4 – 6 cm2
l Mild mitral stenosis non significant
• - MVA 1,5 – 2,5 cm2
• - Minimal symptoms

l Moderete mitral stenosis
– - MVA 1,0 – 1,5 cm2 normally does not 

produce symptoms at rest and PAP < 50mmHg
l Severe mitral stenosis

– - MVA < 1,0cm2 and PAP > 50 mmHg
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Mitral stenosis

Pathophysiologic changes
l Enlargment of LA
l Increased preassure in pulmonary veins
l Pulmonary hypertension
l Decreased CO
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Mitral stenosis

l Development of AF cause clinical
deterioration
– High risk of embolism
– Antycoagulation is required

l Asymptomatic with severe mitral stenosis
and symptomatic patients – may benefit 
from repair or percutaneous baloon
commisurotomy especially before high risk
procedure
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Mitral stenosis

l Mild to moderate stenosis in asymptomatic
patients do not require correction before
surgery

l Invasive hemodynamic monitoring
l Control rythm is essential to avoid

tachycardia – pulmonary oedema
l Avoid fluid overload
l AF is very dangerous
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Monitoring
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EKG 
NIBP

Central line
Urinary
catheter

Arterial line

Swan-
Ganz

Noninvasive invasive

PiCCO

Doppler
Niccomo

ETCO2

FloTrac
NICO

SVO2

Hemodynamic monitoring
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Vitamin K antagonists

l AF with a CHA2DS2-VASc ≥4
l mechanical heart valves, newly inserted 

biological heart valves
l mitral valvular repair (past 3 months)
l recent venous thrombo-embolism-3 months
l Thrombophilia
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FA score

l CHA2DS2-VASc = Cardiac failure, 
Hypertension, Age≥75 (Doubled), Diabetes, 
Stroke (Doubled) – Vascular disease,Age 
65–74 and Sex category (Female)] score
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Vitamin K antagonists

l INR ≤1.5- surgery can be performed safely
l Use UFH or LMWH when INR<2
l LMWH stop 12 hours before surgery
l UFH stop 6 hours before surgery
When there is no time
l Prothrombin complex concentrate (25 IU 

Factor IXU/kg)
l Vitamin K 5 mg
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Vitamin K antgagonist
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NOAC-new oral anticoagulation drugs
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NOAC

l Haemoclot for debigatran
l Anti-factor Xa assay for the rest
l Safe when concentration below 30ng/ml for 

dabigatran and rivaroxaban
l Safe concentrations of apixaban and 

edoxaban are not known
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NOAC

When there is no time
l Idarucizumab (Pradaxa) for dabigatran
l Adexanet alfa for FXa inhibitors (not 

available yet)
Off label 
l Non activated prothrombin complex 

concentrate
l Activated prothrombin complex concentrate
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Andexanet alfa

Antidote for Factor Xa Anticoagulants
l Decoy recombinant factor Xa molecule has 

the ability to bind both direct factor Xa
inhibitors, such as rivaroxaban, apixaban, 
and edoxaban, and the factor Xa inhibitors 
that act through antithrombin — low-
molecular-weight heparins and 
fondaparinux

l currently enrolling patients in the Phase 2a
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Clinical
examination

monitoring Radiologic and 
echographic
examinations

Laboratory tests and ABG
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Operation

l Urgent OPERATE

Patient or surgical specific factors dictate the 
strategy, and do not allow further cardiac 
testing or treatment. The consultant provides 
recommendations on peri-operative medical 
management,  surveillance for cardiac events 
and continuation of chronic cardiovascular 
medical therapy.
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Options

Patients Risk Functional 
capacity

Surgical Risk

High Bad High

Medium Good Medium 

Low Low
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Patients Risk

HIGH

MEDIUM

LOW REST OF THE PATIENTS
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Patients
condition
l Bad

l Good
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Surgical Risk
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Low Surgical Risk
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Intermediate Surgical Risk
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High Surgical Risk
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STOP – consider delay and diagnosticÖ

HEART TEAM !

Patients Risk Functional 
capacity

Surgical Risk

High Bad High

Medium Good Medium 

Low Low

Treatment options should be discussed in a 
multidisciplinary team, involving all peri-
operative care physicians as interventions 
might have implication on 
anaesthesiological and surgical care.
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HEART TEAM

- anestetist – planing to perform anestesia

- surgeon – planning to perform operation

- cardiologist or internal medical specialist

Heart Team it is
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Active Cardiac Conditions for Which the Patient Should Undergo Evaluation and 
Treatment Before Noncardiac Surgery (Class I, Level of Evidence: B)  

Condition  

 
Examples  

 
Unstable coronary syndromes Unstable or severe angina* (CCS class III or IV)  

 Recent MI  

Decompensated HF (NYHA 
functional class IV; worsening or 
new-onset HF) 

 

Significant arrhythmias High-grade atrioventricular block 

 Mobitz II atrioventricular block 

 Third-degree atrioventricular heart block 

 Symptomatic ventricular arrhythmias 

 Supraventricular arrhythmias (including atrial 
fibrillation) with uncontrolled ventricular rate (HR 
greater than 100 beats per minute at rest) 

 Symptomatic bradycardia 

 Newly recognized ventricular tachycardia 

Severe valvular disease Severe aortic stenosis (mean pressure gradient greater 
than 40 mm Hg, aortic valve area less than 1.0 cm2, or 
symptomatic) 

 Symptomatic mitral stenosis (progressive dyspnea on 
exertion, exertional presyncope, or HF)  
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Ö
Ö

Ö Surgical risk:

High

Medium or Low can operate

HEART TEAM

Revascularizatikon?
Cardiac operation? 
Stabilisation?

Guidelines
Patients Risk Functional 

capacity
Surgical Risk

High Bad High

Medium Good Medium 

Low Low
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Ö Operation feasible

Guidelines

Patients Risk Functional 
capacity

Surgical Risk

High Bad High

Medium Good Medium 

Low Low
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EKG
UKG or/and NTproBNP

Heart Team 

Operation
feasible

Ö Surgical risk:

High

Medium or Low

Patients Risk Functional 
capacity

Surgical Risk

High Bad High

Medium Good Medium 

Low Low
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Heart Team – algorythm of action

l ECG

l UKG
l Exercise stress or dobutamine stress

echocardiography > 2 risk factors
l BNP / NTproBNP and high-sensitivity troponin
- METs ≤4 or/with a 
- revised cardiac risk index value >1 for vascular and 
high risk surgery  
- >2 for non-vascular surgery
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Heart Team – algorythm of action

Dobutamine stress echocardiography

Negative or almost negative

Good prognosis

Positive, Low EF or high to moderate BNP – chronic heart
failure, IHD

operation feasible

Decysion dependent on situation

Guidelines

Pawel Nadziakiewicz. 10-й Британсько-Український Симпозіум. Київ, 2018



Ö Operation feasible

Patients Risk Functional 
capacity

Surgical Risk

High Bad High

Medium Good Medium 

Low Low
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THANK YOU FOR 
ATTENTION
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