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This review addresses the anatomy, physiology, and anesthetic 
management of Hypoplastic Left Heart Syndrome (HLHS). It emphasizes 
the importance of meticulous preoperative, intraoperative, and postoperative 
care. Furthermore, it informs anesthesia providers about the management 
for this population and the risk factors associated with their condition. 
Additionally, it provides evidence-based statistics to show the prevalence of 
this condition and the factors associated with increased mortality and 
morbidity among these individuals. This clinical review was conducted to 
collect the most recent information regarding testing, diagnosing, treatment, 
and monitoring for patients with HLHS. It was found that the best practice of 
anesthesia for these patients is to maintain oxygenation/ventilation, provide 
adequate systemic blood flow and cardiac output, maintain normovolemia, 
regulate temperature, preserve heart rate and blood pressure.

Congenital Heart Disease (CHD) affects 1% of children worldwide 
(Lake & Booker 2005). Hypoplastic left heart syndrome (HLHS) is a 
critical congenital heart disease with high mortality and morbidity rates. 
HLHS is a heterozygous cardiac malformation that is associated with 
hypoplasia of the aortic arch (Twite & Ing 2013). The mitral and aortic 
valves may be too small or closed, which prevents adequate blood flow 
and no antegrade blood flow, respectively (Twite & Ing 2013). 
Additionally, they are equipped with a single right ventricle, which 
supplies the entire cardiac output of the body. Therefore, resulting in 
blood flow obstruction into the systemic circulation which compromises 
coronary perfusion and ventricular function. Over time, the patient’s 
right ventricle stops functioning and require orthotopic heart 
transplantation. Therefore, most children diagnosed with HLHS 
undergo a series of 3 cardiac operations before their fourth birthday. 
Recent advancements have shown an increase number of patients 
with congenital heart defects surviving into adulthood and presenting 
for non-cardiac surgeries (Knautz et al. 2012). Congenital heart 
disease, such as HLHS, can predispose major congenital 
abnormalities, which can arise difficulties with airway and perioperative 
management (Lake & Booker 2005). Therefore, meticulous planning, 
understanding of the pathophysiologic effects, technical skills, and 
anticipation is crucial to facilitate the practice of anesthesia and 
success of these procedures (Lake & Booker 2005).
Although the prevalence of HLHS is low, it is important to be 
knowledgeable of this condition and the anesthesia management 
required for cardiac and non-cardiac surgical intervention and 
diagnostic procedures. (Twite & Ing, 2013). Infants with HLHS require 
careful management, such as adequate systemic blood flow and 
pulmonary circulation. Therefore, this clinical review is intended to 
educate anesthesia providers on HLHS and how to adequately plan, 
manage, and monitor these patients during cardiac and non-cardiac 
surgery.  
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This study confirmed that ketamine is a better option for pediatric patients with CHD since it preserves heart rate, blood 
pressure, and ejection fraction (Lake & Booker 2005).  Additionally, it was found that anomalous pulmonary drainage, 
moderate severe atrioventricular valve regurgitation, lower birth weight, younger gestational age, genetic anomaly, and 
preterm birth were associated with increased mortality rate (Mascio et al. 2019). Feeding difficulties are present in HLHS 
children, therefore laparoscopic Nissen fundoplication and/or gastrostomy tube insertion may be required (Twite & Ing 2013). 
Infants with palliated HLHS presenting for laparoscopic Nissen fundoplication are thought to be at risk for major 
complications during these procedures due to the increase in intraabdominal pressure and PaCO2, which result in a decrease 
in cardiac index and an increase in PVR (Edward et al. 2006). Despite the increase in PVR, recent studies have shown that 
there are no intraoperative or postoperative complications, therefore concluding that procedures such as laparoscopic Nissen 
fundoplication can be safely performed in these patients (Slater et al. 2007). In addition, cardiac output should be adequate 
and can be increased with inotropic support and reduced afterload (Twite & Ing 2013). Fentanyl, 50 mcg/kg, can be used for 
analgesia and blood transfusion may be given if necessary (Twite & Ing 2013). anesthesia providers should avoid any airway 
damage and maintain oxygenation/ventilation. Moreover, Prostaglandin E1 can be used preoperatively to maintain ductal 
patency, which in turn provides adequate systemic blood flow to the patient (Twite & Ing 2013). Preoperatively, patients can 
be mechanically ventilated to ensure adequate PaO2 and SaO2, as well as adequate PVR (Twite & Ing 2013).

Although the prevalence of HLHS is low, it is important to be 
knowledgeable of this condition and the anesthesia management 
required for cardiac and non-cardiac surgical intervention and 
diagnostic procedures. (Twite & Ing, 2013). Understanding of the 
pathophysiologic effects, technical skills, and anticipation is crucial to 
facilitate the practice of anesthesia. Infants with HLHS require careful 
management, such as adequate systemic blood flow and pulmonary 
circulation. Therefore, anesthesia providers should avoid any airway 
damage, maintain oxygenation/ventilation, provide adequate 
systemic blood flow, maintain normovolemia and temperature. 
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