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Type 4 Dual Left Anterior 
Descending Artery: 
A Case Report of a Rare 
Congenital Coronary Anomaly
제4형 이중 좌전하행 관상동맥: 드문 선천성 관상동맥 
기형에 대한 증례 보고
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Dual left anterior descending artery (LAD) is a rare congenital coronary artery anomaly with a 
prevalence of approximately 1% in the general population. To date, 10 types of dual LAD artery 
anomalies have been reported. Among these, type 4 is one of the rarest. Knowledge and recog-
nition of the dual LAD artery are important for correct diagnosis and planning of coronary by-
pass surgery and percutaneous coronary intervention. We report a case of a 59-year-old male 
with type 4 dual LAD artery who presented with dyspepsia and sweating for several months 
and had approximately 50%–70% stenosis in a major diagonal branch off the short LAD artery.

Index terms   Anomalous Left Coronary Artery; Coronary Vessel Anomalies; 
Computed Tomography Angiography; Coronary Angiography; 
Dual Left Anterior Descending Artery

INTRODUCTION

The left anterior descending artery (LAD) artery has the most consistent origin, 
course, and distribution among all coronary arteries (1, 2). Dual LAD coronary artery is 
a rare subtype of congenital coronary artery anomaly (3). The reported prevalence in 
previous large-scale studies is 1%–4% (1, 3, 4). Spindola-Franco et al. (1) first described 
and classified this anomaly into four types. Six new types have been reported since 
then (3). Among these, type 4 dual LAD artery is one of the rarest. The short and long 
LAD artery originates from the left main coronary artery and right coronary artery, re-
spectively (1). Most of the patients with dual LAD arteries are asymptomatic and are di-
agnosed incidentally during coronary CT angiography. Nevertheless, knowledge and 
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recognition of dual LAD arteries are important for the correct diagnosis and planning of cor-
onary bypass surgery and percutaneous coronary intervention (2-4).

We report a case of a 59-year-old male with type 4 dual LAD artery. He had 50%–70% steno-
sis in a major diagonal branch off the short LAD artery.

CASE REPORT

A 59-year-old male complained of dyspepsia and sweating for the past four months and 
underwent esophagogastroduodenoscopy at a local hospital, which showed no significant 
abnormal findings. The patient was referred to our institute for further evaluation. He had a 
medical history of hypertension, dyslipidemia, and diabetes. After admission, the initial 
electrocardiogram showed normal sinus rhythm without ST-segment abnormalities, and the 
cardiac enzyme levels were normal. Echocardiography revealed normal left ventricular func-
tion and no wall motion abnormalities.

He had visited our outpatient clinic three months ago with the same complaint. We per-
formed coronary CT angiography, which revealed a dual LAD artery. A short LAD artery orig-
inating from the left main coronary artery ends in the proximal anterior interventricular 
groove, giving off a major septal perforator (Fig. 1A-C). A long LAD artery originating from 
the right coronary artery (approximately 2 mm distal to the ostium) follows a pre-pulmonic 
course and re-enters the mid-anterior interventricular groove. The long LAD artery gives rise 
to small septal and diagonal branches (Fig. 1D). This finding is consistent with that of a type 
4 dual LAD artery.

There was approximately 50%–70% stenosis with a non-calcified plaque and mild positive 
remodeling in the proximal part of the major diagonal branch off the short LAD artery.

At the time of admission, invasive coronary angiography and intravascular ultrasonogra-
phy were performed for further evaluation, confirming approximately 50%–70% stenosis in 
the proximal part of the major diagonal branch (Fig. 1E). A cardiologist performed balloon 
angioplasty, which revealed approximately 50% residual stenosis (Fig. 1F). Therefore, a coro-
nary artery stent was placed to treat the residual stenosis. The procedure was successful 
without complications. A decade after percutaneous coronary intervention, the stent showed 
good patency, and the patient remained asymptomatic without acute coronary syndrome.

This report was approved by the Institutional Review Board of our institution, which 
waived the requirement for informed consent (IRB No. 2022-10-004).

DISCUSSION

Congenital coronary anomalies are rare with a reported prevalence of 1.3% among pa-
tients who undergo coronary angiography (5). Variations in the origin, course, and distribu-
tion are relatively common in the right coronary artery. However, such variations are rare in 
the LAD artery (1). The LAD artery normally originates from the left main coronary artery 
and descends along the anterior interventricular groove. A dual LAD artery, first described 
by Spindola-Franco et al. (1), is composed of a short LAD artery ending proximally in the 
proximal anterior interventricular groove and a long LAD artery that has an anomalous 
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course outside the anterior interventricular groove and returns to the groove distally. Spindo-
la-Franco et al. (1) categorized this anomaly into four groups. New variants that do not con-
form to the four pre-existing types have been reported. To date, 10 subtypes have been re-
ported and categorized based on the origin and course of the short and long LAD arteries 
(Supplementary Fig. 1, Table 1).

A type 4 dual LAD artery is characterized by a short and long LAD artery originating from 
the left main coronary artery and right coronary artery, respectively, with a pre-pulmonic 

Fig. 1. Type 4 dual LAD artery in a 59-year-old male.
A. A volume rendering image shows a type 4 dual LAD artery. The short LAD artery (black arrow) gives off the first major diagonal branch 
(arrowhead) and ends in the proximal anterior interventricular groove. The aberrant long LAD artery (yellow arrow) is seen taking a pre-
pulmonic course and enters the mid-anterior interventricular groove.
B. A volume rendering image shows that the long LAD artery (yellow arrow) originates from the proximal right coronary artery. The short 
LAD artery (black arrow) originates from the left main coronary artery (arrowhead).
C. A curved planar reformatted image shows that the short LAD artery (white arrowhead) gives off a major diagonal branch (white arrow) 
and septal perforator branch (black arrow), which supplies the proximal septum. There is approximately 50%–70% stenosis in the proxi-
mal part of the major diagonal branch (black arrowhead).
D. A curved planar reformatted image shows that the long LAD artery supplies the apical septum by branching into small septal perfora-
tors (arrow).
E. A right anterior oblique view of invasive coronary angiography before percutaneous angioplasty shows the first diagonal branch (white 
arrow) with approximately 50%–70% stenosis. A septal perforator branch (black arrow) is also seen originating from the short LAD artery. 
White arrowhead denotes the left circumflex artery.
F. A cardiologist performed balloon angioplasty, and approximately 50% residual stenosis (arrow) is noted.
LAD = left anterior descending artery
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course. In this case, the short vessel in the proximal anterior interventricular groove branched 
into a major septal perforator and the major diagonal branch, which corresponds to the short 
LAD artery. The anomalous vessel originated from the proximal right coronary artery, follow-
ing a pre-pulmonic course, and entered the mid-interventricular groove, which corresponds 
to the long LAD artery according to the suggested definition (1).

In most of the cases, a dual LAD artery is asymptomatic. However, in subtypes involving an 
aberrant artery originating from the opposite side, symptoms may be observed depending 
on the course. An interarterial course between the right ventricular outflow tract and ascend-
ing aorta, can increase the risk of sudden cardiac death and myocardial ischemia (3, 6). 

A previous case report described a patient with a type 4 dual LAD artery and long-standing 
angina (7). Invasive coronary angiography revealed no atherosclerosis. However, myocardial 
ischemia was observed clinically. The patient underwent coronary bypass surgery and was 
asymptomatic during the follow-up. It is unclear whether a type 4 dual LAD artery can cause 
ischemia. However, these patients require long-term follow-up.

Knowledge and recognition of dual LAD arteries are important. In the present case, the pa-
tient had a type 4 dual LAD artery with a long LAD artery originating from the opposite side. 
Without the knowledge of this anatomical variation, it can be misdiagnosed as a mid-LAD ar-
terial occlusion on invasive coronary angiography (2, 8). A previous case report has described 
such a misdiagnosis with the presumed cause as deep engagement of the catheter on inva-

Table 1. Ten Types of Dual LAD

Type LM
LAD 

Proper
Short LAD Long LAD

Origin Origin Course
1 Present Present LAD proper LAD proper Descends on LV side of AIVG and reenters distal AIVG
2 Present Present LAD proper LAD proper Descends on RV side of AIVG and reenters distal AIVG
3 Present Present LAD proper LAD proper Follows intramyocardial course in septum proximally 

and emerges epicardially in distal AIVG (or terminates 
intramyocardially)

4 Present - LM Proximal RCA Follows prepulmonic course and reenters distal AIVG
5 - - LCS RCS Follows intramyocardial course within septal crest, 

emerges epicardial, and enters distal AIVG
6 Present - LM Proximal RCA Courses between RVOT and aortic root and enters distal 

AIVG
7 Present

(originates from RCS and 
shows interarterial 

course)

Present LAD proper LAD proper Descends on LV side of AIVG and reenters distal AIVG

8 Present
(originates from RCS and 

shows retroaortic 
course)

- LM Marginal 
branch of 
mid RCA

Courses inferior wall surface of RV, turns around apex, 
and reaches distal AIVG

9 Present Present LAD proper LAD proper Descends on LV side of mid AIVG, reenters distal AIVG, 
and terminates before reaching apex

10 Present - LM RCS Follows prepulmonic course and reenters distal AIVG
AIVG = anterior interventricular groove, LAD = left anterior descending artery, LCS = left coronary sinus, LM = left main coronary artery, LV = 
left ventricular, RCA = right coronary artery, RCS = right coronary sinus, RV = right ventricular, RVOT = right ventricular outflow tract, - = absent
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sive coronary angiography (9). Therefore, coronary CT angiography may have helped prevent 
misdiagnosis in this case. 

Moreover, knowledge about dual LAD artery is clinically important while performing coro-
nary bypass surgery and percutaneous coronary interventions. A lack of knowledge may lead 
to insufficient or incorrect management if both the short and long LAD arteries have severe 
stenosis (2-4).

Beyond the diagnosis of a type 4 dual LAD artery, coronary CT angiography confers bene-
fits in the detection of various congenital coronary anomalies. In patients with an anomalous 
origin of the coronary artery, the interarterial course between the aorta and pulmonary ar-
tery is considered a malignant feature (4, 10). In a retrospective study, this feature was detect-
ed only on coronary CT angiography and not on invasive coronary angiography (10). In addi-
tion, the prevalence of intrinsic coronary artery anomalies on coronary CT angiography was 
twice as high as that on invasive coronary angiography (55.1% vs. 26.6%). These anomalies 
include the absent coronary artery, coronary hypoplasia, and myocardial bridging (10). 

We have presented a rare case of a type 4 dual LAD artery. The patient had atherosclerosis 
in a major diagonal branch originating from a short LAD artery, with symptoms of stable an-
gina. We performed coronary CT angiography before invasive coronary angiography, which 
detected this rare anatomic variant and led to the correct diagnosis.
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제4형 이중 좌전하행 관상동맥: 드문 선천성 관상동맥 기형에 
대한 증례 보고

장선웅 · 김기환* · 이병훈

이중 좌전하행 관상 동맥은 일반 인구에서 약 1%의 유병률을 보이는 드문 선천성 기형이다. 

지금까지 이중 좌전하행 관상동맥 기형은 10가지 유형으로 보고되었다. 그중 제4형 이중 좌

전하행 관상동맥은 가장 희귀한 유형 중 하나이다. 이중 좌전하행 관상동맥에 대한 지식과 

인식은 정확한 진단과 관상동맥 우회 수술 및 경피적 관상동맥 중재술을 계획하는 데 중요하

다. 저자들은 수개월 동안 소화불량과 발한을 주소로 내원하였고 짧은 좌전하행 관상동맥의 

주요 대각분지에 약 50%–70% 협착이 있었던, 제4형 이중 좌전하행 관상동맥 기형을 가진 

59세 남성의 증례를 보고하고자 한다. 
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