









	[image: images]
	Congenital Heart Disease
	[image: images]






DOI: 10.32604/chd.2024.055178

LETTER TO THE EDITOR

Distinguish Rare Dual Left Anterior Descending Artery with Anomalous Origins in Asymptomatic Patients

Wen Zhang1,2, Ting Wu1,2, Xijian Chen1,3, Hong Luo1,2,* and Yifei Li1,4,*

1Key Laboratory of Birth Defects and Related Diseases of Women and Children of Ministry of Education (MOE), West China Second University Hospital, Sichuan University, Chengdu, 610000, China
2Department of Ultrasonic Medicine, West China Second University Hospital, Sichuan University, Chengdu, 610000, China
3Department of Radiology, West China Second University Hospital, Sichuan University, Chengdu, 610000, China
4Department of Pediatrics, West China Second University Hospital, Sichuan University, Chengdu, 610000, China
*Corresponding Authors: Hong Luo. Email: luohongcd1969@126.com; Yifei Li. Email: liyfwcsh@scu.edu.cn
Received: 19 June 2024; Accepted: 09 August 2024; Published: 31 October 2024




To the Editor

Congenital coronary artery anomalies (CAAs) are characterized by abnormalities in the origins, course, or termination of the three main epicardial coronary arteries [1,2]. These anomalies can result in a spectrum of clinical manifestations, from chest pain and angina to more severe conditions such as microcirculation disorders, heart failure, or even sudden cardiac death. Among CAAs, the duplication of the left anterior descending artery (LAD) is particularly rare and usually misdiagnosed [3]. Typically, the LAD originates from the left main coronary artery (LMCA) and courses along the anterior interventricular groove. Since 2014, only five cases of anomalous origin of the left anterior descending artery from the pulmonary artery (ALADCAPA) with dual LAD have been documented [4–8]. Herein, we present the sixth and seventh cases of ALADCAPA with dual LAD in the youngest patients reported to date. Additionally, we provide potential diagnostic clues to differentiate this condition from a left coronary artery-pulmonary artery (LCA-PA) fistula. Finally, we consolidate existing literature on ALADCAPA with dual LAD to discuss clinical outcomes and surgical indications.

This study was approved by the Ethics Committee of the West China Second Hospital, Sichuan University (Approval No. 2023-039). We also obtained written informed consent from adults involved in this research for the publication of related clinical data.

The first case was a 31-month-old female who initially presented an increased heartbeat. Then a routine electrocardiogram (ECG) was performed which demonstrated sinus tachycardia, and an abnormal q wave was observed in I and aVL leads (Fig. 1A). Although serum levels of B-type natriuretic peptide (85.00 pg/mL; n.v. < 100 pg/mL) and troponin I (0.02 µg/L, n.v. < 0.06 µg/L) were normal, the abnormal coronary circulation was suspected due to abnormal q wave had been noticed. The echocardiography demonstrated LMCA arising normally from the aorta sinus, left circumflex artery (LCX) and slender LAD originated from the LMCA, while an abnormal blood shunting flowing into PA and a dilated collateral originated from LMCA coursing to the septum. Thus, the differential diagnosis should be completed among the suspected anomalous origin of the coronary artery, small coronary artery-PA fistula, and coronary artery-right ventricle fistula (Fig. 1B,B′). Then computed tomography angiography (CTA) revealed a dominant functional LCX and a high origin of the right coronary artery (RCA) above the right coronary sinus (RCS). The LMCA originated from the left coronary sinus (LCS) and emitted a short LAD, LCX, and several collateral coronary arteries with a long margining artery coursing in the interventricular groove, originating from PA (Fig. 1C). After that, the transcatheter angiography demonstrated that the short LAD perfused a set of communicating branches to the septum myocardium, and the long LAD draining a few volumes of blood into PA. Besides, there was an extensive network of blood vessels at the apex of the heart connecting the long LAD with LCX and the abnormal collateral coronary arteries, then reversing perfused the short LAD (Fig. 1D,D′, Video S1).

[image: images]

Figure 1: Clinical manifestation of the case I. (A) ECG findings showed sinus tachycardia and abnormal q wave could be observed in I and aVL leads. (B, B′) Echocardiography indicated a suspected anomalous origin of the coronary artery, a small coronary artery-PA fistula (red arrows), and a dilated collateral originating from LMCA coursing to the septum. (C) CTA demonstrated a dual LAD structure, as short LAD arising from LMCA and long LAD arising from PA. (D, D′) Transcatheter angiography revealed a short LAD perfused a set of communicating branches to the septum myocardium and the long LAD which was draining a few volumes of blood into PA. CTA, cardiac computed tomography angiography; ECG, electrocardiogram; RCA, right coronary artery; LMCA, left main coronary artery; LAD, left ascending coronary artery; LCX, left circumflex artery; PA, pulmonary artery; AO, aorta; RVOT, right ventricular outflow tract; LVOT, left ventricular outflow tract

The second case was a 38-month-old female who was admitted to our cardiac department for transcatheter closure for patent ductus arteriosus (PDA). Despite the absence of chest pain symptoms, a routine ECG was performed, demonstrating sinus rhythm without any abnormalities, especially for ST-T segment changes and q waves (Fig. 2A). A detailed echocardiography was conducted, revealing a residual shunt between the aorta and PA was demonstrated, indicating a PDA lesion with a 4 mm diameter. The echocardiography also showed LMCA normally arising from the aortic sinus with a mild dilation of 2.6 mm, LCX, and slender tortuous coursing LAD originated from the LMCA. At the same time, abnormal blood shunting flowed into the right ventricle. Additionally, another abnormal blood shunt draining into PA. These non-invasive assessments suggested differential diagnoses among PDA, small coronary artery-PA fistula, and coronary artery-right ventricle fistula (Fig. 2B,B′). A CTA examination was then conducted to illustrate the three branches of coronary arteries, which revealed dominant functional LCX from LMCA and the RCA’s typical origin in RCS. The LMCA originated from the LCS and emitted a short LAD, while a long margining LAD coursed in the interventricular groove, originating from PA (Fig. 2C). However, the CTA did not reveal multiple collateral branches between the short and long LADs. After that, the transcatheter angiography was performed before PDA closure, which demonstrated a long LAD originating from PA coursing to the apex of the left ventricle in the interventricular groove. The short LAD was given by the LMCA, with several collateral communicating branches connecting the RCA and long LAD. Besides, some small vessels drained blood into the right ventricle at the septal myocardium (Fig. 2D,D′, Video S2).
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Figure 2: Clinical manifestation of the Case II. (A) Sinus rhythm without any abnormalities. (B, B′) Echocardiography indicated a malformation of small coronary artery-PA fistula (red arrows), and coronary artery-right ventricle fistula. (C) CTA demonstrated LMCA originated from the LCS and emitted a short LAD, while a long margining LAD coursing in the interventricular groove which originated from PA. (D, D′) Transcatheter angiography revealed a short LAD perfused a set of communicating branches to the septum myocardium and the long LAD which was draining a few volumes of blood into PA. CTA, cardiac computed tomography angiography; ECG, electrocardiogram; LAD, left ascending coronary artery; LMCA, left main coronary artery; PA, pulmonary artery; AO, aorta

ALADCAPA with dual LAD artery, a rare kind of congenital CAA, often presents no early-life clinical symptoms in patients (Table 1). However, the potential for developing ischemic myocardial disease in later years underscores the critical necessity for early detection [5]. ALADCAPA with dual LAD can be easily misdiagnosed as an LCA-PA fistula [9]. The presence of multiple LCA-right ventricle fistulas and significant collateral communicating branches should alert clinicians to the potential of ALADCAPA with dual LAD. In such cases, it’s important to consider alternative diagnostic methods such as coronary CTA or transcatheter angiography should be considered for patients with unusual coronary artery to pulmonary artery fistula (CFAD). Furthermore, the use of single photon emission computed tomography (SPECT) for risk stratification in assessing myocardial ischemia is strongly recommended.
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Our understanding of the outcome of surgical intervention for this rare condition is still limited. However, we believe that the best surgical treatment decisions are those that take into account the patient’s clinical presentation, with a focus on the risk and severity of potential ischemic myocardial disease. The surgical options include ligation of LAD from PA with re-implantation to the aorta or grafting with saphenous-venous or left internal mammary graft [6,10,11]. The Takeuchi operation is an option for anomalous left coronary artery from the pulmonary artery (ALCAPA) treatment when direct coronary re-implantation is not feasible [12]. Surgery becomes necessary when patients start showing symptoms of myocardial ischemia, such as chest pain, angina pectoris, and ischemic changes on ECG. However, the decision to treat patients who are absent any symptoms with surgery is a topic of debate. Some experts argue that ALADCAPA carries a relatively low risk of myocardial ischemia as compared to ALCAPA, due to the less myocardium in jeopardy from retrograde myocardial perfusion [5], especially in the presence of well-collateralized territories perfused by these anomalous vessels. However, ALADCAPA with dual LAD also carries the risk of developing silent myocardial ischemia, left ventricular adverse remodeling and dysfunction, mitral insufficiency, and even sudden cardiac death. To prevent such cardiovascular adverse events, most cardiologists believe that once diagnosed, it is necessary to correct the anomalous origin of the LAD from the pulmonary artery in time, even in child cases [11]. The cardiologist in our cardiac center also recommended surgery for these two patients; unfortunately, their parents refused the surgery suggestion, highlighting the ongoing controversy in this field.
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OEBPS/Images/table-1.png
Table 1: Clinical characteristics of reported cases of ALADCAPA with dual LAD

Author  Age Clinical ECG Echocardiography CTA Angiography Surgery
manifestation suggestion
Alizade 63 y Exercise- Not provided  Parasternal long-  Extraordinary dual LAD A short LAD originates Re-
et al. induced axis view revealed distribution; from the LMCA; implantation
2012 [4] angina and a markedly dilated Short LAD originates from  RCA feeding collaterals of LAD;
mild dyspnea proximal right the LMCA; to the long LAD; Avoiding
coronary artery Long LAD arises from PA  Long LAD retrograding lethal
into the PA arrhythmia
Vohra 23y Atypical Anterolateral ~ Not provided Short LAD terminated into  Dilated and tortuous  Not provided
et al. chest pain;  marked ST septal; RCA and LCX;
2016 [5] Exertional segment Long LAD anomalous Short LAD visualized;
angina abnormality originating from the PA; Multiple collaterals
with prolonged Long LAD supplying the IVS arising from RCA
QT interval and LVAW; draining into the PA

RCA and LCX supplied through long LAD
extensive collaterals to LAD

territory
Nakamae 21y PDA ligation A normal sinus BAV; no asynergy Dual LAD distribution; Short A short LAD from the Off-pump
et al. and rhythm and no of left ventricular LAD arises from the LMCA; LMCA and a long LAD coronary
2020 [6] Kawasaki ischemic wall motion; no Long LAD originates from PA, both of them artery bypass
disease change PDA or VSD from PA had a septal branch; grafting
residual shunt; A collateral vessel from
EF: 56% the short to long LAD;
long LAD circulating to
the PA
Kakarla 5y PDA Normal LMCA and RCA  Anomalous origin of LAD  Same with CTA for Re-
et al. diagnosis arising normally ~ from PA; dual origins; Most of  implantation
2022 [7] from the aorta; LMCA from the left aortic  the septum was of LAD into
An abnormal flow sinus was seen giving rise to a supplied by septal the aorta

into the PA and short LAD; A large ramus  arising from the long

multiple septal intermedius and dominant LAD from PA;

collaterals LCX The anomalous LAD
was well collateralized
by the ramus branch

Hao etal. 15y Chest Not provide Anomalous origin Dual anterior interventricular Not provided Re-

2024 [8] tightness and of the coronary artery with one arising from implantation
shortness of artery from the PA; LMCA originated from of LAD into
breath after main PA the left coronary cusp; the aorta
activity An anomalous origin from

the anterior non-facing
pulmonary sinus, presenting
a dilated and tortuous course
on the right ventricular aspect
of the interventricular groove

Note: ALADCAPA, anomalous left anterior descending artery from pulmonary artery; CTA, cardiac computed tomography angiography; ECG, electrocardiogram; LAD, left ascending coronary
artery; LCX, left circumflex coronary artery; LMCA, left main coronary artery; PA, pulmonary artery; PDA, patent ductus arteriosus; RCA, right coronary artery.
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