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INTRODUCTION 

orldwide it is estimated that around 200 million people 

undergo non-cardiac surgery annually. Cardiovascular 

complications account for majority of the cause of 

postoperative morbidity and mortality with incidence ranging 

from 0.5% to 30% (Bakker et al., 2011). 

Non-cardiac surgery causes a rise in catecholamine 

concentrations that results in an increase in heart rate, blood 

pressure, and free fatty acid concentrations, which in turn 

increases myocardial oxygen demand. The cardiovascular 

effects of general anesthesia include changes in the arterial and 

central venous pressures, cardiac output, and varying heart 

rhythms, which occur by the following mechanisms: decreased 

systemic vascular resistance, decreased myocardial 

contractility, decreased stroke volume, and increased 

myocardial irritability. Induction of general anesthesia lowers 

systemic arterial pressures by 20-30%, tracheal intubation 

increases the blood pressure by 20-30 mm Hg, and inhalational 

agents lower cardiac output by 15% (Hübner et al., 2013). 

A previously stable patient may decompensate 

postoperatively, leading to significant postoperative morbidity 

and mortality. A substantial number of all deaths among 

patients undergoing noncardiac surgery are caused by 

cardiovascular complications (Augoustides et al., 2013). 

W 
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The high prevalence of cardiac events associated with 

noncardiac surgery reflects the high prevalence of underlying 

Coronary artery disease in the general population, upon which the 

additional stresses of surgery are overlaid (Smeili and Lotufo, 

2015). 

The pathophysiology of perioperative myocardial 

infarction is complex, but may include myocardial oxygen 

demand/supply mismatch associated with tachycardia, 

hypertension, and pain (Meltzer et al., 2013). 
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AIM OF THE WORK 

o study the effects of perioperatively administered beta-

blockers for prevention of surgery-related mortality and 

morbidity in patients undergoing major abdominal surgery 

while under general anesthesia. 
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Chapter 1 

RISK FACTORS IN CARDIAC PATIENTS 

UNDERGOING NON-CARDIAC SURGERY 

Surgical Risk for Cardiac Events: 

ardiac 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 (Kheterpa et al., 2009). 

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 (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) by causing coronary thrombosis and interrupting 

blood flow to the myocardium. 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). 

C 
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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 (Kristensen et al., 2014). 

Table (1): Surgical risk estimate according to type of surgery 

(Kennon and Archbold, 2017). 

 

The high-risk group consists of major vascular interventions. 

In the intermediate risk category the risk also depends on the 
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magnitude, duration, location, blood loss, and fluid shifts related to 

the specific procedure. In the low risk category the cardiac risk is 

negligible unless strong patient specific risk factors are present 

(Table 1) (Kennon
 
and Archbold, 2017). 

The need for and the value of preoperative cardiac 

evaluation also depend on the urgency of surgery. In the case of 

emergency surgical procedures, such as those for ruptured 

abdominal aortic aneurysm (AAA), major trauma or for 

perforated viscus, cardiac evaluation will not change the course 

and result of the intervention but may influence the management 

in the immediate postoperative period (Fleisher et al., 2008). 

In non-emergent but urgent untreated surgical conditions 

such as bypass for acute limb ischemia or treatment of bowel 

obstruction, the morbidity and mortality of the untreated 

underlying condition will outweigh the potential cardiac risk 

related to the intervention. In these cases, cardiac evaluation 

may influence the perioperative measures taken to reduce the 

cardiac risk, but will not influence the decision to perform the 

intervention (De Hert et al., 2018). 

In some cases, the cardiac risk can also influence the 

type of operation and guide the choice to less invasive 

interventions, such as peripheral arterial angioplasty instead of 

infra-inguinal bypass, or extra-anatomic reconstruction instead 

of aortic procedure, even when these may yield less favorable 

results in the long term (De Hert et al., 2018). 
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Lastly, the cardiac evaluation should be taken into 

consideration even when deciding whether to perform an 

intervention or not. This is the case in certain prophylactic 

interventions such as the treatment of small AAAs or 

asymptomatic carotid stenosis where the life expectancy of the 

patient and the risk of the operation are important factors in 

evaluating the potential benefit of the surgical intervention 

(Kennon and Archbold, 2017). 

 Type of Surgery: 

In general, endoscopic and endovascular techniques 

speed recovery, decrease hospital stay and reduce the rate of 

complications. However, randomized clinical trials comparing 

laparoscopic with open techniques exclude older, sicker, and 

urgent patients, the results have shown no significant 

differences in conversion rate, pain, complications, length of 

hospital stay or re-admissions (Wang et al., 2014). 

1. Endovascular vs. Open Vascular Procedures: 

Vascular interventions are of specific interest, not only 

because they carry the highest risk of cardiac complications, 

explained by the high probability that the atherosclerotic process 

also affects the coronary arteries, but also because of the many 

studies that have shown that this risk can be influenced by 

adequate perioperative measures in these patients (Bauer et al., 

2010). 
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Open aortic and infra-inguinal procedures have both to 

be considered as high risk procedures. Although a less 

extensive intervention, infra-inguinal revascularization entails a 

cardiac risk similar to or even higher than aortic procedures. 

This can be explained by the higher incidence of diabetes, renal 

dysfunction, ischemic heart disease, and advanced age in this 

patient group. This also explains why the risk related to 

peripheral artery angioplasties, which are minimally invasive 

procedures, is not negligible (Kristensen et al., 2014). 

Endovascular AAA repair (EVAR) has been associated 

with lower operative mortality and morbidity than open repair 

but this advantage decreases with time, due to more frequent 

graft related complications and re-interventions in patients who 

underwent EVAR, resulting in similar long term AAA related 

total mortality (Paravastu et al., 2014). 

Therefore, multiple factors must be taken into 

consideration when deciding which type of procedure serves 

the patient best. An endovascular-first approach may be 

advisable in patients with significant comorbidity, whereas a 

bypass procedure may be offered as a first line interventional 

treatment for fit patients with a longer life expectancy 

(Kristensen et al., 2014). 

Several randomized trials, as well as community based 

studies, have shown that the cardiac risk is substantially lower 

after endovascular aortic aneurysm repair compared with open 


