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ABSTRACT

ARTICLE DETAILS

Aortic valve replacement (AVR) is a surgical procedure in which the defective valve is surgically  Published On:
removed and a new valve is implanted. The surgical technique is used when the aortic valve becomes 16 May 2023
stenotic or regurgitant, leading to decreased cardiac output and other life-threatening complications.

AVR is performed under general anesthesia.

INTRODUCTION

General anesthesia involves complete unconsciousness and
loss of sensation throughout the body. During aortic valve
replacement surgery, anesthesia is induced with intravenous
administration of induction agents such as propofol,
etomidate, or thiopental. Endotracheal intubation is then
performed to secure the airway and mechanical ventilation is
initiated to maintain adequate oxygenation and ventilation.
Anesthesia is maintained using inhalational agents such as
sevoflurane, isoflurane, or desflurane, and supplemented with
intravenous opioids, benzodiazepines, and muscle relaxants
as needed.!

Hemodynamic monitoring is performed using
invasive arterial blood pressure monitoring and a pulmonary
artery catheter. Transesophageal echocardiography (TEE) is
also used to guide intraoperative decision-making and to
assess the adequacy of valve replacement.!

General anesthesia is a common and effective
method for patients undergoing aortic valve replacement.
However, it is not without risks and complications. This
article aims to discuss the possible general anesthetic
complications associated with aortic valve replacement and
the preventative measures that can be taken.%?

PATIENT EVALUATION
Before undergoing AVR, patients undergo preoperative
assessment and optimization for surgery. The anesthetist
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should evaluate their medical history, physical examination,
and review ancillary diagnostic tests.!

Important aspects to consider in this evaluation
include:
Coexisting medical conditions that may affect the anesthetic
management or prognosis. These include hypertension,
pulmonary disease, diabetes, renal dysfunction, and coronary
artery disease. Medications that might interact with
anesthesia, such as anticoagulants, antiplatelets, and opioids.
Assessment of preoperative functional status and symptoms,
including heart failure, angina, and dyspnea.’:3

INTRAOPERATIVE MONITORING

The anesthetist should ensure that the patient is adequately
monitored intraoperatively. This includes continuous ECG,
oxygen saturation, arterial blood pressure monitoring, and
temperature monitoring.*

Transesophageal echocardiography (TEE) provides
real-time information about cardiac function, valve function,
and volume status. The anesthetist uses TEE to help guide
fluid management, assess ventricular function, optimize
cardiac output, and detect any structural abnormalities that
may influence the anesthetic management.*

ANESTHETIC TECHNIQUE
The anesthetic technique for AVR may vary depending on the
surgeon's preferences and the patient's clinical status. The
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most common technique is general anesthesia with
endotracheal intubation.*

Preoperative fasting guidelines should be followed to
minimize the risk of aspiration. Patients may receive
prophylactic antibiotics to prevent surgical site infections.
Intraoperative hemodynamic stability should be maintained
to optimize myocardial protection during aortic cross-clamp
application. This includes maintaining sinus rhythm,
monitoring cardiac output, and avoiding hypotension.*

POSTOPERATIVE CONSIDERATIONS

The immediate postoperative period of AVR is critical to
optimal recovery. The anesthetist should focus on
hemodynamic optimization, pain control, and early
mobilization.  Hemodynamic  optimization  includes
maintaining adequate cardiac output, blood pressure, and
oxygen saturation. The anesthetist should monitor urine
output, chest tube drainage, and fluid balance.

Pain management is crucial to optimize patient comfort and
prevent complications related to inadequate pain control,
such as atelectasis or decreased mobility. Early mobilization
promotes respiratory function and reduces the risk of
postsurgical complications such as pneumonia, deep vein
thrombosis, and pressure ulcers.*

COMPLICATIONS OF GENERAL ANESTHESIA:
Cardiovascular Complications
General anesthesia poses significant risks to cardiovascular
health. Studies show that patients who receive general
anesthesia are at a higher risk of developing cardiovascular
complications such as heart attack, stroke, and arrhythmias.
During aortic valve replacement surgery, the heart is exposed
to various physiologic changes, such as hypotension,
hypothermia, and hypervolemia, which can lead to
cardiovascular complications. Therefore, careful monitoring
of the patient's vital signs is essential, and the anesthesiologist
should be prepared for prompt intervention if any
cardiovascular complications arise.®

Hypertension is less common than hypotension but
can occur in response to surgical stimulation, anxiety, pain,
or inadequate depth of anesthesia. Hypertension can lead to
myocardial ischemia, stroke, and pulmonary edema in
vulnerable patients. Arrhythmias such as atrial fibrillation,
ventricular premature contractions, and heart block can occur
due to multiple factors, including electrolyte imbalances,
sympathetic or parasympathetic stimulation, hypoxia, or
ischemia. Myocardial ischemia can occur due to decreased
myocardial oxygen supply, increased oxygen demand, or
both, resulting in angina, myocardial infarction, or ventricular
dysfunction. Heart failure can develop in high-risk patients
due to pre-existing cardiac dysfunction, prolonged
cardiopulmonary bypass, or severe myocardial ischemia.®

Respiratory Complications
Pulmonary complications of general anesthesia can occur in
the intraoperative or postoperative period. The most common

pulmonary complications are atelectasis, pneumonia, acute
respiratory distress syndrome (ARDS), and bronchospasm.
Atelectasis is a collapse of the lung tissue due to airway
obstruction or decreased surfactant production, leading to
decreased lung compliance, ventilation-perfusion mismatch,
and hypoxia. Pneumonia can occur due to aspiration of
gastric contents, inadequate prophylaxis, or prolonged
mechanical ventilation. ARDS is a severe inflammatory
response to various stimuli, including anesthesia, leading to
non-cardiogenic pulmonary edema, hypoxia, and respiratory
failure. Bronchospasm can occur due to allergic or non-
allergic mechanisms, leading to increased airway resistance,
decreased lung compliance, and hypoxia.”®

Another  potential complication of general
anesthesia is respiratory issues. Specifically, after aortic valve
replacement, the patient is at risk of developing respiratory
distress, atelectasis, pneumonia, and aspiration. The patient
must receive proper oxygenation and ventilation during the
surgery. Utilizing mechanical ventilation with positive end-
expiratory pressure (PEEP) to maintain the functional
residual capacity of the lungs can help prevent respiratory
complications.®*°

Gastrointestinal Complications

General anesthesia can lead to gastrointestinal complications
such as constipation, nausea, and vomiting. After aortic valve
replacement, patients may have a nasogastric tube or
experience slow bowel motility due to opioids used for pain
management. Early mobilization of the patient, in
combination with providing laxatives or stool softeners, can
help prevent constipation..:12

Acute Kidney Injury

Acute kidney injury (AKI) is a frequent complication of
aortic valve replacement surgery, and general anesthesia can
contribute to its development. AKI can occur due to multiple
factors, including ischemia-reperfusion injury, inflammation,
oxidative stress, and toxins. AKI can lead to electrolyte
imbalances, metabolic acidosis, fluid overload, and uremic
complications. AKI is associated with increased morbidity,
mortality, length of hospital stay, and healthcare costs.
Preventive strategies include adequate intravascular volume
expansion, avoidance of nephrotoxic agents, and renal
replacement therapy if necessary.*®4

Neurological Complications

Neurological complications of general anesthesia can occur
due to anesthesia-induced cerebral hypoperfusion, cerebral
embolism, intraoperative hypotension, or postoperative
stroke. The most common neurological complications are
cognitive dysfunction, delirium, stroke, and peripheral
neuropathy. Cognitive dysfunction can occur in up to 30% of
patients undergoing cardiac surgery, and the risk factors
include age, pre-existing cognitive impairment, prolonged
cardiopulmonary  bypass time, and intraoperative
hypotension. Delirium is an acute confusional state that can
occur due to anesthesia-induced neuroinflammation, cerebral
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hypoxia, or systemic infections. Stroke is a severe
neurological complication that can occur due to
thromboembolism, hypoperfusion, or hemorrhage. Peripheral
neuropathy can occur due to ischemia, compression, or toxin-
induced injury.t516.17.18

CONCLUSION

General anesthesia is an essential component of aortic valve
replacement surgery. Careful monitoring and preparation by
the anesthesiologist can help prevent or minimize the
potential complications associated with general anesthesia.
The anesthesiology team must work hand-in-hand with the
surgical team to ensure patient safety and optimize the
surgical outcome.

Prevention of anesthetic complications in AVR
involves a comprehensive preoperative evaluation,
optimization of comorbidities, appropriate selection of
anesthesia technique, and intraoperative monitoring.
Preoperative evaluation should include a thorough history
and physical examination, laboratory tests,
echocardiography, and risk stratification. Optimization of
comorbidities.
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