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ABSTRACT 

 

 

ARTICLE DETAILS 

 
Anomalous Left Coronary Artery from the Pulmonary Artery (ALCAPA) syndrome is a rare 

congenital cardiac anomaly characterized by the abnormal origin of the left coronary artery from 

the pulmonary artery instead of the aortic root. This anomaly results in compromised myocardial 

perfusion, particularly under conditions of increased oxygen demand, leading to myocardial 

ischemia, left ventricular dysfunction, and potentially severe complications such as mitral 

regurgitation, heart failure, and sudden cardiac death. The pathophysiology of ALCAPA involves 

a complex interplay of coronary artery steal phenomenon, collateral vessel development, and 

ventricular remodeling.  

Early diagnosis is critical, often achieved through echocardiography, cardiac MRI, or coronary 

angiography, which helps in planning surgical intervention. The mainstay of treatment is surgical 

correction to re-establish a dual coronary artery system, with techniques including direct 

reimplantation of the anomalous coronary artery into the aorta or the creation of an intrapulmonary 

tunnel. This article provides a comprehensive review of the current understanding of ALCAPA 

syndrome, emphasizing its pathophysiology, clinical presentation, diagnostic modalities, and 

surgical management, along with outcomes and prognostic factors. 
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INTRODUCTION 

Anomalous Left Coronary Artery from the Pulmonary Artery 

(ALCAPA) syndrome, first described by Bland, White, and 

Garland in 1933, is a rare but critical congenital heart defect. 

It accounts for approximately 0.25-0.5% of all congenital 

cardiac anomalies, with an estimated incidence of 1 in 

300,000 live births. The hallmark of ALCAPA is the 

abnormal origin of the left coronary artery from the 

pulmonary artery, resulting in insufficient oxygenation of the 

myocardium, particularly as pulmonary vascular resistance 

decreases postnatally.1,2 

The pathophysiological consequences of ALCAPA are 

profound. In the neonatal period, the high pulmonary artery 

pressure provides some degree of coronary perfusion, but as 

this pressure drops, a coronary steal phenomenon occurs, 

whereby oxygenated blood from the right coronary artery is 

diverted to the left coronary circulation through collateral 

vessels and ultimately drained into the pulmonary artery. This 

results in myocardial ischemia, left ventricular dysfunction, 

and progressive heart failure if left untreated. Clinically, 

infants may present with signs of congestive heart failure, 

feeding difficulties, diaphoresis, irritability, and poor growth. 

In older children and adults, the syndrome can manifest as 

chronic mitral regurgitation, left ventricular dysfunction, 

arrhythmias, and sudden cardiac death.1,2 

Diagnostic imaging plays a pivotal role in the identification 

and assessment of ALCAPA. Echocardiography remains the 

initial modality of choice, providing critical information 

about coronary artery anatomy, ventricular function, and 

associated mitral regurgitation. Cardiac MRI and coronary 

angiography offer detailed anatomical and functional 

assessments, aiding in surgical planning.1,2 

https://doi.org/10.47191/ijmscrs/v4-i05-29
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The definitive treatment for ALCAPA is surgical correction, 

aimed at re-establishing a dual coronary artery system to 

ensure adequate myocardial perfusion. Surgical options 

include direct reimplantation of the anomalous left coronary 

artery into the aorta, the Takeuchi procedure (creation of an 

intrapulmonary tunnel), and coronary artery bypass grafting 

in selected cases. Postoperative outcomes are generally 

favorable, with significant improvements in left ventricular 

function and survival rates, particularly when surgery is 

performed early.1,2 

This article aims to provide a detailed review of ALCAPA 

syndrome, encompassing its pathophysiology, clinical 

features, diagnostic approaches, and current surgical 

management strategies. We also discuss long-term outcomes 

and prognostic factors to better understand this complex 

congenital anomaly and improve patient care.1,2 

 

EPIDEMIOLOGY  

Anomalous Left Coronary Artery from the Pulmonary Artery 

(ALCAPA) syndrome, also known as Bland-White-Garland 

syndrome, is a rare congenital cardiac anomaly that presents 

significant challenges in terms of diagnosis and management. 

The epidemiology of ALCAPA provides essential insights 

into the incidence, prevalence, demographic distribution, and 

outcomes associated with this condition, which are crucial for 

understanding its clinical implications and improving patient 

care.1,2 

 

INCIDENCE AND PREVALENCE 

ALCAPA syndrome is an infrequent congenital heart defect, 

representing approximately 0.25% to 0.5% of all congenital 

cardiac anomalies. The estimated incidence is about 1 in 

300,000 live births, highlighting its rarity. Despite this low 

incidence, ALCAPA is a critical condition due to its severe 

pathophysiological consequences if left untreated. The rarity 

of the syndrome contributes to challenges in early diagnosis 

and epidemiological research, often necessitating reliance on 

case series and registry data to derive meaningful insights.1,2 

 

DEMOGRAPHIC DISTRIBUTION 

The demographic distribution of ALCAPA shows no 

significant predilection for sex, with males and females being 

equally affected. There is also no clear ethnic or racial 

predisposition, suggesting that ALCAPA occurs with a 

similar frequency across diverse populations. However, 

geographic variations in the reported incidence may exist due 

to differences in healthcare access, diagnostic capabilities, 

and reporting practices.1,2 

 

AGE OF PRESENTATION 

The age of presentation of ALCAPA is bimodal, with two 

distinct peaks. The first and most significant peak occurs in 

infancy, typically within the first few months of life. Infants 

with ALCAPA often present with signs and symptoms of 

congestive heart failure, such as poor feeding, irritability, 

diaphoresis, tachypnea, and failure to thrive. This early 

presentation is due to the hemodynamic changes that occur 

after birth when the pulmonary vascular resistance decreases, 

exacerbating myocardial ischemia.1,2 

A second, smaller peak in presentation may occur in late 

childhood or adulthood. In these cases, patients may present 

with chronic symptoms such as exertional chest pain, fatigue, 

syncope, arrhythmias, or even sudden cardiac death. The 

delayed presentation is often due to the development of 

extensive collateral coronary circulation, which temporarily 

compensates for the abnormal coronary anatomy but 

eventually becomes insufficient.1,2 

 

MORTALITY AND MORBIDITY 

ALCAPA is associated with significant morbidity and 

mortality, particularly in untreated cases. Historical data 

indicate that up to 90% of untreated infants with ALCAPA 

do not survive beyond the first year of life due to severe 

myocardial ischemia and heart failure. However, 

advancements in diagnostic techniques and surgical 

interventions have dramatically improved outcomes. Early 

surgical correction is associated with a significant reduction 

in mortality and improvement in long-term cardiac 

function.1,2 

 

IMPACT OF SURGICAL INTERVENTION 

The introduction of surgical techniques such as direct 

reimplantation of the anomalous left coronary artery into the 

aorta and the Takeuchi procedure has revolutionized the 

management of ALCAPA. These procedures aim to restore a 

dual coronary artery system, thereby improving myocardial 

perfusion and function. Studies have shown that early 

surgical intervention, preferably within the first year of life, 

is associated with excellent long-term outcomes, including 

normalization of left ventricular function and resolution of 

mitral regurgitation.1,2 

Postoperative survival rates have improved significantly, 

with reports indicating survival rates exceeding 90% in the 

immediate postoperative period and excellent long-term 

survival. The success of surgical intervention underscores the 

importance of early diagnosis and timely referral to 

specialized centers equipped to manage complex congenital 

cardiac anomalies. 

 

LONG-TERM FOLLOW-UP 

Long-term follow-up of patients with ALCAPA is essential 

due to the potential for residual cardiac abnormalities and the 

need for ongoing monitoring of cardiac function. Survivors 

of surgical correction may experience late complications such 

as residual mitral regurgitation, coronary artery stenosis, or 

arrhythmias, necessitating regular follow-up with 

echocardiography, electrocardiography, and possibly 

advanced imaging modalities such as cardiac MRI.1,2 
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The epidemiology of ALCAPA syndrome highlights its 

rarity, significant early mortality if untreated, and the 

dramatic improvement in outcomes with timely surgical 

intervention. Understanding the epidemiological aspects of 

ALCAPA is crucial for healthcare providers to enhance early 

diagnosis, optimize treatment strategies, and improve the 

long-term prognosis for affected individuals.1,2 

 

CLINICAL MANIFESTATIONS  

Anomalous Left Coronary Artery from the Pulmonary Artery 

(ALCAPA) syndrome, also known as Bland-White-Garland 

syndrome, is a congenital coronary artery anomaly that leads 

to significant myocardial ischemia and a variety of clinical 

manifestations. The clinical presentation of ALCAPA can be 

diverse, ranging from asymptomatic to life-threatening heart 

failure or sudden cardiac death. The spectrum of symptoms 

and signs largely depends on the age of presentation, the 

development of collateral circulation, and the degree of 

myocardial ischemia.1,2 

 

INFANCY 

In infants, ALCAPA often presents with symptoms related to 

congestive heart failure and myocardial ischemia. These 

infants typically present between the ages of 1 to 3 months 

when pulmonary vascular resistance decreases, exacerbating 

the steal phenomenon from the coronary circulation.1,2 

 

CONGESTIVE HEART FAILURE 

Poor Feeding and Failure to Thrive: Infants with ALCAPA 

may exhibit poor feeding, irritability, and failure to thrive due 

to decreased cardiac output and poor myocardial perfusion. 

Tachypnea and Diaphoresis: These infants often have rapid 

breathing (tachypnea) and excessive sweating (diaphoresis), 

particularly during feeding or exertion, which are classic 

signs of heart failure.3,4 

Hepatomegaly: An enlarged liver (hepatomegaly) can be 

observed on physical examination, indicating right-sided 

heart failure secondary to left ventricular dysfunction.3,4 

Myocardial Ischemia: 

Crying and Irritability: Episodes of inconsolable crying and 

irritability may be attributed to myocardial ischemia. This 

presentation is sometimes mistaken for colic.3,4 

Poor Growth: Chronic ischemia and heart failure lead to poor 

growth and development due to inadequate nutrition and 

metabolic demands exceeding supply.3,4 

Childhood and Adolescence 

In older children and adolescents, the clinical presentation 

can vary significantly and may be less dramatic compared to 

infancy, often due to the development of collateral circulation 

which temporarily compensates for the coronary 

insufficiency.3,4 

 

 

 

EXERTIONAL SYMPTOMS 

Exercise Intolerance: Children may experience fatigue, 

dyspnea, or chest pain during physical activity. This exercise 

intolerance is a key indicator of underlying myocardial 

ischemia. 

Syncope: Episodes of fainting (syncope) can occur, 

particularly during exertion, due to transient ischemic events 

or arrhythmias.3,4 

 

CHRONIC ISCHEMIA 

Chronic Chest Pain: Older children may report chronic chest 

pain, which can be angina-like and indicative of ongoing 

myocardial ischemia.3,4 

Palpitations and Arrhythmias: Palpitations and irregular 

heartbeats (arrhythmias) are common, resulting from 

ischemia-induced myocardial irritability.3,4 

Mitral Regurgitation: 

Dyspnea and Fatigue: Chronic mitral regurgitation, 

secondary to ischemic damage to the papillary muscles and 

left ventricular dilation, can cause symptoms of dyspnea and 

fatigue.3,4 

Murmurs: On physical examination, a significant mitral 

regurgitation murmur may be heard.3,4 

Adulthood 

In rare cases where ALCAPA remains undiagnosed into 

adulthood, the clinical manifestations can include severe 

cardiac events due to long-standing myocardial ischemia and 

left ventricular dysfunction.3,4 

 

SEVERE CARDIAC EVENTS 

Heart Failure: Adults with ALCAPA may present with 

symptoms of congestive heart failure, including dyspnea, 

orthopnea, paroxysmal nocturnal dyspnea, and peripheral 

edema. 

Sudden Cardiac Death: Due to the risk of fatal arrhythmias or 

severe myocardial ischemia, sudden cardiac death is a 

significant risk in untreated ALCAPA patients.3,4 

Chronic Cardiac Symptoms: 

Chronic Ischemic Symptoms: Chronic angina, dyspnea on 

exertion, and fatigue are common in adults who develop 

extensive collateral circulation but still suffer from 

insufficient myocardial perfusion.3,4 

Arrhythmias: Persistent or recurrent arrhythmias, including 

ventricular tachycardia and fibrillation, are major concerns 

and can be life-threatening.3,4 

 

DIAGNOSTIC CLUES 

Electrocardiographic Findings: 

Ischemic Changes: Electrocardiograms (ECGs) may show 

signs of ischemia, including ST-segment changes, T-wave 

inversions, and Q waves, particularly in the anterolateral 

leads. 

Arrhythmias: ECGs can also reveal arrhythmias such as atrial 

fibrillation or ventricular tachycardia.5,6 
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ECHOCARDIOGRAPHIC FINDINGS: 

Dilated Left Ventricle: Echocardiography often shows a 

dilated and hypokinetic left ventricle with impaired systolic 

function.5,6 

Mitral Regurgitation: The presence of mitral regurgitation 

can be visualized, and color Doppler imaging helps assess the 

severity.5,6 

 

IMAGING FINDINGS: 

Coronary Anomalies: Cardiac MRI and coronary 

angiography provide definitive anatomical details, revealing 

the anomalous origin of the left coronary artery and the extent 

of collateral circulation.5,6 

Myocardial Scarring: Late gadolinium enhancement on MRI 

can indicate areas of myocardial scarring and fibrosis 

secondary to chronic ischemia.5,6 

The clinical manifestations of ALCAPA syndrome are varied 

and depend on the patient's age, degree of ischemia, and 

development of collateral circulation. Early recognition and 

diagnosis are crucial to prevent severe complications and 

improve outcomes. Comprehensive evaluation through 

clinical examination, electrocardiography, echocardiography, 

and advanced imaging modalities is essential for accurate 

diagnosis and timely surgical intervention, which remains the 

cornerstone of effective management for ALCAPA 

syndrome.5,6 

 

DIAGNOSIS  

The diagnosis of Anomalous Left Coronary Artery from the 

Pulmonary Artery (ALCAPA) syndrome involves a 

combination of clinical suspicion, detailed patient history, 

physical examination, and a series of advanced imaging 

techniques. Early and accurate diagnosis is critical in 

preventing severe complications such as myocardial 

infarction, heart failure, and sudden cardiac death.5,6 

 

CLINICAL EVALUATION 

History and Physical Examination: 

The initial step in diagnosing ALCAPA is a thorough clinical 

evaluation. The clinician should take a detailed history, 

paying close attention to symptoms suggestive of myocardial 

ischemia and heart failure. Infants may present with poor 

feeding, irritability, diaphoresis, tachypnea, and failure to 

thrive. Older children and adults may report exertional chest 

pain, fatigue, syncope, palpitations, and symptoms of heart 

failure.5,6 

 

PHYSICAL EXAMINATION FINDINGS MAY 

INCLUDE 

Tachycardia and Tachypnea: Indicative of compensatory 

mechanisms for reduced cardiac output.5,6 

Heart Murmurs: A loud pansystolic murmur at the apex 

suggests mitral regurgitation, commonly associated with 

ALCAPA.5,6 

Hepatomegaly and Edema: Signs of congestive heart 

failure.5,6 

Peripheral Cyanosis: In severe cases, peripheral cyanosis 

might be present.5,6 

 

ELECTROCARDIOGRAPHY (ECG) 

An ECG is a valuable initial diagnostic tool that can provide 

clues to the presence of myocardial ischemia and 

arrhythmias. Findings on ECG in patients with ALCAPA 

may include: 

Q Waves: Pathological Q waves in the anterolateral leads (I, 

aVL, V4-V6) indicating myocardial infarction.5,6 

ST-T Wave Changes: ST-segment depression or elevation 

and T-wave inversions reflecting ischemic changes.5,6 

Arrhythmias: A variety of arrhythmias, including ventricular 

tachycardia and fibrillation, atrial fibrillation, and ectopic 

atrial tachycardia, may be observed.5,6 

Echocardiography 

Echocardiography is the cornerstone of the diagnostic process 

for ALCAPA. It provides comprehensive information about 

cardiac structure, function, and the presence of any coronary 

artery anomalies.5,6 

Key echocardiographic findings include: 

Dilated and Dysfunctional Left Ventricle: A hypokinetic left 

ventricle with impaired systolic function.5,6 

Mitral Regurgitation: Visualized on color Doppler as 

retrograde flow from the left ventricle into the left atrium 

during systole.5,6 

Coronary Artery Visualization: High-resolution imaging may 

directly visualize the anomalous origin of the left coronary 

artery from the pulmonary artery.5,6 

Collateral Vessels: Identification of collateral vessels 

supplying the left coronary artery territory. 

 

ADVANCED IMAGING TECHNIQUES 

For definitive diagnosis and surgical planning, advanced 

imaging modalities such as cardiac magnetic resonance 

imaging (MRI), computed tomography (CT) angiography, 

and conventional coronary angiography are essential.5,6 

 

CARDIAC MRI 

Anatomical Definition: MRI provides high-resolution images 

of the coronary artery origins and course.5,6 

Myocardial Perfusion: Assessment of myocardial perfusion 

during stress and rest. 

Viability Assessment: Late gadolinium enhancement 

imaging identifies areas of myocardial fibrosis and scarring, 

indicating chronic ischemia.5,6 

 

CT ANGIOGRAPHY 

Detailed Coronary Anatomy: CT angiography offers a non-

invasive method to visualize coronary artery origins, course, 

and any associated anomalies.5,6 
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Collateral Circulation: Provides detailed imaging of collateral 

vessels.5,6 

 

CORONARY ANGIOGRAPHY 

Gold Standard: Invasive coronary angiography remains the 

gold standard for confirming the diagnosis of ALCAPA.5,6 

Anomalous Origin Visualization: Direct visualization of the 

anomalous origin of the left coronary artery from the 

pulmonary artery.5,6 

Collateral Vessels: Detailed mapping of collateral circulation 

between the right and left coronary systems.5,6 

 

OTHER DIAGNOSTIC MODALITIES 

Radionuclide Imaging: 

Myocardial Perfusion Scintigraphy: Can be used to assess 

myocardial perfusion and viability, particularly in older 

children and adults.5,6 

Electrophysiological Studies: 

Arrhythmia Assessment: In patients with significant 

arrhythmias, electrophysiological studies may be indicated to 

evaluate the origin and characteristics of the arrhythmias.5,6 

Biomarkers: 

Cardiac Enzymes: Elevated levels of cardiac biomarkers such 

as troponin and CK-MB may indicate myocardial injury and 

are supportive of the diagnosis, particularly in the acute 

setting. 

Differential Diagnosis 

It is essential to differentiate ALCAPA from other conditions 

that can present with similar symptoms and findings, 

including: 

Dilated Cardiomyopathy: Primary myocardial disease 

leading to left ventricular dilation and dysfunction.5,6 

Coronary Artery Fistula: Abnormal connections between 

coronary arteries and cardiac chambers or great vessels.5,6 

Myocarditis: Inflammatory cardiomyopathy often presenting 

with similar symptoms of heart failure and myocardial 

dysfunction.5,6 

The diagnosis of ALCAPA syndrome requires a high index 

of suspicion and the integration of clinical findings with 

advanced imaging techniques. Early and accurate 

identification of this anomaly is crucial for the timely 

intervention and prevention of severe complications. 

Echocardiography, cardiac MRI, CT angiography, and 

coronary angiography play pivotal roles in confirming the 

diagnosis and guiding the management strategy. Regular 

follow-up and monitoring are essential for assessing the 

efficacy of surgical interventions and the long-term outcomes 

of patients with ALCAPA.5,6 

 

TREATMENT  

The treatment of Anomalous Left Coronary Artery from the 

Pulmonary Artery (ALCAPA) syndrome is primarily 

surgical, aiming to restore a normal coronary circulation and 

thereby prevent the severe complications associated with 

myocardial ischemia and heart failure. Given the critical 

nature of this congenital anomaly, timely surgical 

intervention is essential to improve the prognosis and quality 

of life of affected patients. The treatment strategy involves a 

multidisciplinary approach, including preoperative 

optimization, various surgical techniques, and postoperative 

management and follow-up.7 

 

PREOPERATIVE MANAGEMENT 

Stabilization of Heart Failure: 

Medical Therapy: Before surgical intervention, it is crucial to 

stabilize patients presenting with congestive heart failure. 

Medical management may include diuretics, angiotensin-

converting enzyme (ACE) inhibitors, beta-blockers, and 

inotropes to optimize cardiac function and alleviate 

symptoms.7 

Nutritional Support: In infants with failure to thrive, adequate 

nutritional support is necessary to improve their overall 

condition and surgical outcomes.7 

Diagnostic Workup: 

Comprehensive Imaging: Detailed preoperative imaging 

using echocardiography, cardiac MRI, and/or CT 

angiography is essential to delineate the coronary anatomy, 

assess myocardial function, and plan the surgical approach.7 

Surgical Techniques 

The primary goal of surgical treatment is to re-establish a dual 

coronary artery system, thereby ensuring adequate 

myocardial perfusion. Several surgical techniques are 

employed depending on the patient’s anatomy and clinical 

condition.7 

Direct Reimplantation: 

Anatomical Correction: The most preferred and definitive 

surgical technique involves the direct reimplantation of the 

anomalous left coronary artery into the aorta. This procedure 

re-establishes normal coronary circulation and eliminates the 

coronary steal phenomenon. 

Procedure Details: The surgeon detaches the anomalous left 

coronary artery from the pulmonary artery and reimplants it 

into the aortic root, ensuring an adequate length of the artery 

to avoid tension and kinking.7 

Takeuchi Procedure (Intrapulmonary Tunnel): 

Alternative Approach: For patients in whom direct 

reimplantation is not feasible due to anatomical constraints, 

the Takeuchi procedure is an effective alternative. 

Procedure Details: This technique involves creating a tunnel 

within the pulmonary artery to redirect the blood flow from 

the aorta to the left coronary artery. An aortopulmonary 

window is created, and a baffle is constructed within the 

pulmonary artery to channel blood from the aorta to the left 

coronary artery.7 
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Coronary Artery Bypass Grafting (CABG): 

Adjunctive Technique: In older patients or those with 

extensive collateral vessel formation, CABG may be 

performed to enhance myocardial perfusion. 

Procedure Details: A graft, typically using the internal 

mammary artery or saphenous vein, is used to bypass the 

anomalous coronary artery and restore normal blood flow to 

the myocardium.7 

 

POSTOPERATIVE MANAGEMENT 

Immediate Postoperative Care: 

Intensive Monitoring: Postoperative care involves intensive 

monitoring in a cardiac intensive care unit (CICU) to manage 

hemodynamics, arrhythmias, and potential complications 

such as bleeding or infection.7 

Supportive Therapies: Mechanical ventilation, inotropic 

support, and careful fluid management are often necessary in 

the immediate postoperative period.7 

Long-term Follow-up: 

Regular Cardiac Evaluation: Patients require lifelong follow-

up with regular cardiac evaluations, including 

echocardiography, electrocardiography, and potentially 

cardiac MRI, to assess myocardial function, coronary artery 

patency, and the presence of residual or recurrent issues. 

Management of Residual Lesions: Any residual mitral 

regurgitation or left ventricular dysfunction should be 

managed with appropriate medical therapy. In some cases, 

additional surgical or interventional procedures may be 

necessary.7 

Monitoring for Late Complications: 

Coronary Artery Stenosis: There is a risk of late coronary 

artery stenosis at the site of reimplantation or within the 

intrapulmonary tunnel. Regular imaging studies are essential 

to detect and manage this complication promptly.7 

Arrhythmias: Patients with ALCAPA are at risk for 

arrhythmias, necessitating regular rhythm monitoring and 

potential electrophysiological interventions if indicated.7 

 

OUTCOMES AND PROGNOSIS 

Surgical Success: 

Improved Survival Rates: Advances in surgical techniques 

and perioperative care have significantly improved the 

survival rates for patients with ALCAPA. Early surgical 

intervention, particularly within the first year of life, is 

associated with excellent outcomes.7 

Recovery of Myocardial Function: Postoperative recovery of 

left ventricular function and resolution of mitral regurgitation 

are common, especially when surgery is performed before 

irreversible myocardial damage occurs.7 

Prognostic Factors: 

Age at Surgery: Younger age at the time of surgery is 

associated with better outcomes due to less advanced 

myocardial damage and better potential for myocardial 

recovery. 

Extent of Collateral Circulation: The presence and extent of 

collateral circulation influence postoperative recovery, as 

patients with well-developed collaterals may have better 

myocardial perfusion preoperatively.7 

Quality of Life: 

Long-term Prognosis: With successful surgical correction, 

many patients lead normal lives with minimal limitations. 

Regular follow-up and adherence to medical advice are 

crucial to maintaining optimal health and preventing 

complications.7 

The treatment of ALCAPA syndrome is primarily surgical, 

aimed at correcting the anomalous coronary anatomy and 

restoring normal myocardial perfusion. Early diagnosis and 

timely intervention are essential for preventing severe 

complications and improving long-term outcomes. Advances 

in surgical techniques, perioperative care, and long-term 

management have significantly enhanced the prognosis for 

patients with ALCAPA, allowing many to lead healthy, 

productive lives. The multidisciplinary approach, involving 

pediatric cardiologists, cardiac surgeons, and intensivists, is 

vital for the successful management of this complex 

congenital anomaly.7 

 

CONCLUSION 

Anomalous Left Coronary Artery from the Pulmonary Artery 

(ALCAPA) syndrome, also known as Bland-White-Garland 

syndrome, is a rare but critical congenital coronary anomaly 

that poses significant diagnostic and therapeutic challenges. 

The syndrome, characterized by the abnormal origin of the 

left coronary artery from the pulmonary artery, results in 

severe myocardial ischemia and a spectrum of clinical 

manifestations ranging from heart failure in infancy to 

chronic ischemia and sudden cardiac death in older children 

and adults. 

 

DIAGNOSTIC AND CLINICAL INSIGHTS 

Early diagnosis of ALCAPA is paramount to prevent 

irreversible myocardial damage and improve survival rates. 

Clinicians must maintain a high index of suspicion, 

particularly in infants presenting with signs of congestive 

heart failure, failure to thrive, and myocardial ischemia. The 

diagnostic process integrates clinical evaluation with 

advanced imaging modalities such as echocardiography, 

cardiac MRI, CT angiography, and coronary angiography. 

These tools are essential for accurately delineating the 

coronary anatomy, assessing myocardial perfusion, and 

guiding surgical planning. 

Electrocardiographic findings, including Q waves and 

ischemic changes, along with echocardiographic 

visualization of the anomalous coronary origin, are pivotal in 

confirming the diagnosis. Advanced imaging further 
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elucidates the coronary anatomy and myocardial viability, 

ensuring comprehensive preoperative assessment. 

Surgical Management and Outcomes 

Surgical intervention remains the cornerstone of treatment for 

ALCAPA, with the primary goal of re-establishing a dual 

coronary artery system. Techniques such as direct 

reimplantation of the left coronary artery into the aorta and 

the Takeuchi procedure (intrapulmonary tunnel) are 

employed based on individual anatomical considerations. 

These surgical strategies have revolutionized the 

management of ALCAPA, transforming a once uniformly 

fatal condition into one with excellent long-term outcomes. 

The timing of surgical intervention is crucial, with early 

repair within the first year of life being associated with 

superior outcomes. Postoperative recovery often includes 

normalization of left ventricular function and resolution of 

mitral regurgitation, provided the surgery is performed before 

significant myocardial damage ensues. Long-term follow-up 

is essential to monitor for potential late complications, 

including coronary artery stenosis and arrhythmias, ensuring 

sustained cardiac health and function. 

Multidisciplinary Approach and Future Directions 

The successful management of ALCAPA requires a 

multidisciplinary approach, involving pediatric cardiologists, 

cardiothoracic surgeons, intensivists, and rehabilitation 

specialists. This collaborative effort ensures optimal 

perioperative care, timely intervention, and comprehensive 

long-term management. 

Advancements in surgical techniques, imaging technologies, 

and perioperative care continue to improve the prognosis for 

patients with ALCAPA. Future research should focus on 

refining diagnostic algorithms, optimizing surgical outcomes, 

and exploring novel therapeutic approaches to address late 

complications. Additionally, genetic studies may provide 

insights into the etiology of ALCAPA, potentially guiding 

preventive strategies and personalized treatment plans. 

Quality of Life and Prognosis 

With successful surgical correction, patients with ALCAPA 

can anticipate a significant improvement in quality of life and 

long-term survival. Regular follow-up and adherence to 

medical recommendations are critical to maintaining cardiac 

health and preventing recurrence of symptoms. The 

establishment of specialized centers for congenital heart 

disease can further enhance the care of patients with 

ALCAPA, providing access to cutting-edge treatments and 

comprehensive support services. 

In conclusion, ALCAPA syndrome, while rare, necessitates 

prompt recognition and intervention to avert severe cardiac 

morbidity and mortality. The integration of advanced 

diagnostic modalities, timely surgical intervention, and 

multidisciplinary care has markedly improved outcomes for 

individuals with this congenital anomaly. Continued efforts 

in research, education, and clinical practice are essential to 

further enhance the diagnosis, treatment, and long-term 

management of ALCAPA, ultimately ensuring the best 

possible outcomes for affected patients. 
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