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INTRODUCTION 

Worldwide, more than 200 million adults undergo major 

non-cardiac surgery each year, and the number of such patients 

is increasing. Both the average age of patients and the risk of 

cardiac complications are increasing in this group (Siddiqui et 

al., 2012). 

Although major non-cardiac surgery has the potential to 

improve the quality and prolong the duration of a patient’s life, 

surgery may also precipitate complications such as death from 

cardiac causes as myocardial infarction, cardiac arrest, or 

congestive heart failure (Devereaux and Sessler, 2015). 

Each year, more than 10 million adults worldwide have a 

major cardiac complication in the first 30 days after non-cardiac 

surgery. If perioperative death was considered as a separate 

category, it would rank as the third leading cause of death in the 

United States. Major perioperative cardiac complications are 

important because they account for at least one third of 

perioperative deaths, result in substantial rates of complications, 

prolonged hospitalization, and increase medical costs (Botto et 

al., 2014). 
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Surgery and anesthesia are associated with activation of the 

sympathetic nervous system, inflammation, hypercoagulability, 

hemodynamic compromise, and hypothermia, all of which can 

trigger cardiac complications (Kamel et al., 2012). 

Accurate preoperative estimation of the risk of 

perioperative cardiac events is important as it can guide 

decisions about; treatment (e.g., whether to use an 

endovascular or an open surgical approach), the location of 

postoperative care (e.g., recovery in a monitored setting or an 

unmonitored setting), intensity of postoperative care (e.g., 

daily troponin measurements or no measurement of troponin 

levels) and the urgency of surgery (e.g., If the surgery is not 

an emergency, there is opportunity to consider postponing or 

cancelling surgery in high risk patients or converting to lower 

risk procedures such as laparoscopic or less extensive surgery) 

(Greenhalgh et al., 2010). 

Clinical surgical risk and functional capacity are assessed 

to determine which patients will benefit from further testing and 

modification of perioperative management. Furthermore, cardiac 

risk assessment can identify patients who require long term 

cardiovascular risk management (Poldermans et al., 2009). 
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AIM OF THE WORK 

The aim of the work is to discuss the recent updates in 

pre-operative assessment and risk reduction strategies of cardiac 

patients undergoing major non-cardiac surgeries. 
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Chapter I 

RISK FACTORS IN CARDIAC PATIENTS 

UNDERGOING NON-CARDIAC SURGERY 

I. Surgical Risk for Cardiac Events: 

Cardiac complications after non-cardiac surgery 

depend on specific risk factors and the type of surgery with 

the circumstances under which it takes place. Surgical factors 

that influence cardiac risk are related to the urgency, 

magnitude, type, and duration of the procedure, as well as the 

change in body core temperature, blood loss, and fluid shifts 

(Mangano, 2004). 

Every operation elicits a stress response. This response 

is initiated by tissue injury and mediated by neuroendocrine 

factors, and may induce tachycardia and hypertension. Fluid 

shifts in the perioperative period add to the surgical stress. 

This stress increases myocardial oxygen demand 

(Poldermans et al., 2010). 

Surgery causes alterations in the balance between 

prothrombotic and fibrinolytic factors, resulting in 

hypercoagulability and possible coronary thrombosis 
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(elevation of fibrinogen and other coagulation factors, 

increased platelet activation and aggregation, and reduced 

fibrinolysis). The extent of such changes is proportionate to 

the extent and duration of the intervention. All these factors 

may cause myocardial ischemia and heart failure (HF). 

Certainly in patients with high risk, attention to these factors 

should be given and lead, if indicated, to adaptations in the 

surgical plan (Poldermans et al., 2010). 

Although patient specific factors are more important than 

surgery specific factors in predicting the cardiac risk for non-

cardiac surgical procedures, the type of surgery cannot be 

ignored when evaluating a particular patient undergoing an 

intervention. With regard to cardiac risk, surgical interventions 

can be divided into low risk, intermediate risk, and high risk 

groups with estimated 30-day cardiac event rates (cardiac death 

and MI) of <1, 1–5, and >5%, respectively. This risk 

stratification provides a good indication of the need for cardiac 

evaluation, drug treatment, and assessment of risk for cardiac 

events (Fleisher et al., 2008). 


