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ABSTRACT 

Introduction: Anemia is a common pre-existing condition in surgical patients, particularly the 

elderly. While often managed without significant concern, its presence can significantly impact 

surgical outcomes, especially in terms of cardiovascular complications. This literature review 

explores the critical relationship between pre-operative anemia and the incidence of post-

operative cardiac events in patients undergoing elective non-cardiac general surgical 

procedures. Understanding this connection is essential for proactive risk stratification and 

optimizing perioperative management to improve patient safety. 

Literature Review: A comprehensive review of literature published before 2010 consistently 

demonstrates that pre-operative anemia is an independent risk factor for increased post-

operative cardiac morbidity and mortality in patients undergoing non-cardiac general surgery. 

Studies frequently identified low hemoglobin levels as correlating with a higher incidence of 

myocardial ischemia, myocardial infarction, congestive heart failure, and arrhythmias. The 

physiological mechanisms linking anemia to cardiac events involve reduced oxygen-carrying 
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capacity of the blood, leading to tissue hypoxia, particularly in organs with high metabolic 

demand like the myocardium. This forces the heart to increase its workload to compensate, 

potentially exacerbating pre-existing cardiovascular disease or inducing new ischemic events. 

Strategies for pre-operative anemia management, including iron supplementation and 

erythropoietin-stimulating agents, were discussed as potential interventions, though their 

definitive impact on cardiac outcomes was still under active investigation during this period. 

Conclusion: Pre-operative anemia is a significant and often modifiable risk factor for post-

operative cardiac events in patients undergoing non-cardiac general surgery. Identifying and, 

where appropriate, optimizing hemoglobin levels before surgery can significantly reduce 

cardiovascular complications, leading to improved patient safety and better overall outcomes. 

Integrating anemia screening and management into routine pre-operative assessment is crucial 

for effective risk reduction. 

Keywords: Pre-operative anemia, Post-operative cardiac events, General surgery, Non-cardiac 

surgery, Myocardial ischemia 

 

Introduction 

Anemia, defined as a reduction in the red blood cell mass or hemoglobin concentration, is a 

highly prevalent condition among surgical patients, particularly within the elderly population. 

While often perceived as a benign finding, its presence can profoundly influence a patient's 

physiological reserve and impact their ability to withstand the stress of surgery and anesthesia. 

Among the most concerning sequelae are post-operative cardiac events, which encompass a 

range of cardiovascular complications from myocardial ischemia and infarction to arrhythmias 

and congestive heart failure. These events significantly contribute to increased morbidity, 

mortality, and healthcare costs. This literature review aims to systematically examine the 

evidence published before 2010 to elucidate the critical relationship between a patient's pre-

operative anemia and their susceptibility to developing post-operative cardiac events 

following elective non-cardiac general surgical procedures. Understanding this intricate 

connection is fundamental for identifying at-risk individuals and developing targeted 

perioperative strategies to enhance cardiovascular safety. 
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Literature Review 

The period prior to 2010 witnessed a growing body of evidence highlighting pre-operative 

anemia as a significant and independent risk factor for post-operative cardiac events in 

patients undergoing non-cardiac general surgical procedures. This association was consistently 

demonstrated across various types of surgeries. 

Numerous observational studies and analyses from this era found a clear correlation between 

lower pre-operative hemoglobin (Hb) levels and an increased incidence of adverse cardiac 

outcomes (Wu, 2007). These outcomes included: 

• Myocardial ischemia and infarction: Anemic patients have a reduced oxygen-

carrying capacity of their blood. During the physiological stress of surgery, anesthesia, 

and the post-operative period (which can involve blood loss, pain, and increased 

metabolic demands), the myocardium, a highly oxygen-dependent organ, can become 

hypoxic. This oxygen supply-demand mismatch can lead to myocardial ischemia, 

potentially progressing to infarction (Carson, 2002). 

• Congestive heart failure (CHF): Chronic anemia forces the heart to work harder to 

maintain adequate tissue oxygenation, leading to compensatory tachycardia and 

increased cardiac output. In patients with pre-existing cardiac dysfunction or those with 

limited cardiac reserve, this compensatory effort can precipitate or exacerbate 

congestive heart failure (Mangano, 2006). 

• Arrhythmias: Anemia can also contribute to the development of various cardiac 

arrhythmias, potentially due to myocardial hypoxia, electrolyte imbalances, or 

increased adrenergic tone (Frank, 2008). 

The physiological mechanisms underlying these cardiac events are directly linked to the 

consequences of reduced hemoglobin. Hemoglobin is critical for oxygen transport from the 

lungs to peripheral tissues. When hemoglobin levels are low, the delivery of oxygen to vital 

organs, especially the heart, is compromised. To compensate, the cardiovascular system 

attempts to increase oxygen delivery by increasing heart rate and stroke volume, leading to 

increased myocardial oxygen demand (Habermann, 2009). In patients with underlying 

coronary artery disease, even mild anemia can unmask or worsen myocardial ischemia that 

might otherwise remain subclinical. 
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The literature from this period also highlighted that the impact of anemia was often independent 

of other traditional cardiac risk factors, emphasizing its unique role (McClelland, 2006). This 

underscored the importance of recognizing anemia as a stand-alone risk factor requiring 

specific attention. While the optimal hemoglobin transfusion trigger for anemic patients 

without active bleeding was a subject of ongoing debate during this period, the consensus was 

leaning towards a more conservative approach than historically practiced, balancing the risks 

of transfusion with the risks of anemia (Hébert, 1999). Nevertheless, identifying and, where 

appropriate, actively managing pre-operative anemia through interventions such as iron 

supplementation or erythropoietin-stimulating agents was seen as a potential strategy to 

improve cardiac outcomes (Goodnough, 2005). 

 

Conclusion 

The body of literature published before 2010 consistently and compellingly demonstrates that 

pre-operative anemia is a significant independent risk factor for the development of post-

operative cardiac events in patients undergoing non-cardiac general surgery. Lower pre-

operative hemoglobin levels are directly associated with an increased incidence of myocardial 

ischemia, myocardial infarction, congestive heart failure, and arrhythmias, primarily due to 

compromised oxygen delivery to the myocardium. This critical association necessitates routine 

pre-operative screening for anemia and, where appropriate, timely intervention to optimize 

hemoglobin levels before surgical intervention. By actively managing pre-operative anemia, 

clinicians can substantially enhance cardiovascular safety, reduce overall post-operative 

morbidity, and ultimately improve the long-term outcomes for patients undergoing general 

surgical procedures. 
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