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ABSTRACT 

Introduction: Elderly patients undergoing elective thoracic surgery face a substantial risk of 

post-operative pulmonary complications (PPCs), which significantly impact morbidity and 

mortality. Beyond traditional respiratory risk factors, pre-operative renal function has 

emerged as an important, often overlooked, predictor of these complications. This literature 

review examines the critical relationship between the baseline kidney health of elderly patients 

and their susceptibility to developing PPCs following elective thoracic surgical procedures. 

Understanding this connection is essential for comprehensive pre-operative risk assessment 

and targeted perioperative management. 

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

indicates that impaired pre-operative renal function, even in the absence of overt renal failure, 

is an independent risk factor for increased rates of post-operative pulmonary complications in 

elderly patients undergoing elective thoracic surgery. Studies frequently utilized markers such 

as serum creatinine and estimated glomerular filtration rate (eGFR) to assess renal health, 
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revealing a correlation where poorer kidney function correlated with a higher incidence of 

pneumonia, atelectasis, respiratory failure, and prolonged mechanical ventilation. The 

physiological mechanisms linking renal impairment to PPCs are multifactorial, involving 

systemic inflammation, fluid overload, electrolyte imbalances, and impaired drug excretion. 

Elderly patients with compromised renal function exhibit reduced physiological reserve, 

making them more vulnerable to the systemic inflammatory response and fluid shifts associated 

with major thoracic surgery, thereby predisposing them to pulmonary dysfunction. 

Conclusion: Pre-operative renal function is a significant and often overlooked predictor of 

post-operative pulmonary complications in elderly patients undergoing elective thoracic 

surgery. Routine assessment of kidney function should be integrated into comprehensive pre-

operative evaluations to identify at-risk individuals. By recognizing patients with compromised 

renal baselines, clinicians can implement tailored perioperative strategies to mitigate the 

incidence and severity of PPCs, thereby improving respiratory outcomes and reducing overall 

morbidity. 

Keywords: Pre-operative renal function, Post-operative pulmonary complications, Elderly 

patients, Thoracic surgery, Respiratory failure 

 

Introduction 

As the global population ages, an increasing number of elderly individuals are undergoing 

complex surgical procedures, including elective thoracic surgeries. While these interventions 

are often critical for improving quality of life or managing severe diseases, they also carry a 

significant risk of perioperative complications. Among the most common and impactful 

adverse events are post-operative pulmonary complications (PPCs), which can range from 

atelectasis and pneumonia to acute respiratory failure, significantly contributing to prolonged 

hospital stays, increased healthcare costs, and elevated mortality rates. Beyond well-

established pulmonary risk factors such as smoking history and chronic obstructive pulmonary 

disease, the patient's underlying pre-operative renal function has emerged as a crucial, yet 

sometimes overlooked, systemic predictor of PPCs. This literature review aims to 

systematically examine the evidence published before 2010 to elucidate the critical relationship 

between an elderly patient's baseline kidney health prior to elective thoracic surgery and their 
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susceptibility to developing post-operative pulmonary complications. Understanding this 

connection is fundamental for comprehensive risk stratification and developing targeted 

preventive strategies. 

 

Literature Review 

The period prior to 2010 saw growing recognition of the association between pre-operative 

renal function and the incidence of post-operative pulmonary complications (PPCs), 

particularly in elderly patients undergoing elective thoracic surgery. A consistent finding was 

that impaired kidney function, even when not severe enough to warrant a diagnosis of acute 

renal failure, significantly increased the risk of developing PPCs. 

Studies frequently utilized objective markers such as serum creatinine levels and estimated 

glomerular filtration rate (eGFR) to quantify baseline renal health (Kellum, 2005). These 

investigations often demonstrated a direct correlation: lower pre-operative eGFR values, 

indicative of reduced kidney function, were associated with a higher likelihood of developing 

complications such as pneumonia, atelectasis, respiratory failure, and requiring prolonged 

mechanical ventilation (Weerasinghe, 2007). Even patients with mild to moderate chronic 

kidney disease, often asymptomatic, exhibited this increased vulnerability. 

The physiological mechanisms linking compromised renal function to pulmonary 

complications are complex and multifactorial. Renal impairment leads to: 

• Fluid overload: Compromised kidney function reduces the body's ability to excrete 

excess fluid and sodium. This can lead to increased intravascular volume and 

pulmonary edema, which impairs gas exchange and increases the risk of atelectasis 

and pneumonia (Palazzo, 2000). The elderly are particularly susceptible due to less 

compliant cardiopulmonary systems. 

• Systemic inflammation: Chronic kidney disease is often associated with a state of 

chronic low-grade systemic inflammation (Himmelfarb, 2007). Major surgery, 

especially thoracic surgery, induces a significant systemic inflammatory response. In 

patients with pre-existing inflammation, this "second hit" can exacerbate the 

inflammatory cascade, leading to widespread organ dysfunction, including the lungs. 
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• Electrolyte imbalances: Renal dysfunction frequently results in electrolyte 

disturbances, such as hyponatremia or hyperkalemia, which can affect respiratory 

muscle function, leading to hypoventilation or impaired cough reflex (Avram, 2000). 

• Impaired drug excretion: The kidneys are crucial for the metabolism and excretion of 

many anesthetic agents, analgesics, and other perioperative medications. Impaired renal 

function can lead to prolonged drug effects or accumulation of active metabolites, 

potentially causing respiratory depression or prolonged sedation, thereby increasing the 

risk of aspiration and hypoventilation (Levin, 2008). 

Elderly patients with pre-existing renal impairment have reduced physiological reserve, 

making them less resilient to the significant metabolic stress, inflammatory responses, and fluid 

shifts inherent to major thoracic surgery (Silverstein, 2008). Their diminished capacity to 

maintain homeostasis in the face of these perioperative insults predisposes them to pulmonary 

complications. The literature from this period underscored the importance of comprehensive 

pre-operative assessment, including careful evaluation of renal function, to identify these 

vulnerable patients. Such identification allowed for the implementation of tailored 

perioperative strategies aimed at optimizing fluid balance, managing inflammation, and 

carefully adjusting medication dosages to minimize pulmonary risks. 

 

Conclusion 

The body of literature published before 2010 consistently highlights pre-operative renal 

function as a significant and often overlooked predictor of post-operative pulmonary 

complications in elderly patients undergoing elective thoracic surgery. Even mild to moderate 

renal impairment significantly increases the risk of pneumonia, atelectasis, respiratory failure, 

and prolonged mechanical ventilation. This critical association arises from the complex 

interplay of fluid overload, systemic inflammation, electrolyte imbalances, and altered drug 

kinetics in patients with compromised kidney health. Therefore, routine and thorough 

assessment of renal function should be an integral part of pre-operative evaluations for all 

elderly thoracic surgical candidates. By identifying and proactively managing patients with 

diminished renal reserve, clinicians can implement targeted perioperative strategies, thereby 

significantly mitigating the incidence and severity of pulmonary complications, improving 
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respiratory outcomes, and ultimately enhancing the overall safety and recovery of these 

vulnerable patients. 
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