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ABSTRACT 

Although dual left anterior descending arteries are found in about 1% of the population, identification and localization of 
these coronaries remains a challenge for cardiac surgeons throughout coronary artery bypass graft surgery. We present a case 
of dual left anterior descending (LAD) coronary artery disease and highlight the techniques used for identifying these vessels.  
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INTRODUCTION 

Heart being one of the most vital organ pumps 
blood to the whole body. However, vitality of the heart 
depends on patent coronary arteries. Coronary arteries 
in general run a subepicardial course and become 
epicardial in the distal part of their course. Dual LAD 
coronary artery is an uncommon congenital anomaly. 
In various coronary angiographic studies, the reported 
incidence of dual LAD is 0.64–1.3%.1,2 Accurate locali-
zation of coronaries in CABG surgery is imperative for 
identification and revascularization of the coronary 
arteries. 

CASE REPORT 

A 61-year-old diabetic and hypertensive patient 
presented to the cardiology outpatient department 
with effort angina. On ECG there was T-wave 
inversion in the anterior chest leads. His transthoracic 
echocardiography revealed a good left ventricular 
systolic function. He undertook coronary angiography 
which discovered a type-I dual LAD system with acute 
lesions in both the small and long LADs, critical lesion 
in the right coronary artery and the left circumflex 
coronary artery. CABG surgery was scheduled for the 
patient. On pump coronary artery bypass graft surgery 
(CABG) was performed (Figure-1). 

The short LAD which was the artery supplying all 
the septal perforators was identified by meticulous 
dissection in the the anterior interventricular groove 
(Figure-2) over the proximal anterior inter ventricular 
septum (AIVS) lying adjacent to the long LAD and 
medial to the great cardiac vein; The short LAD was 
anastomosed with the left internal mammary artery, 

the saphenous vein graft to the long LAD, the obtuse 
marginal artery, and the distal right coronary artery 
were all anastomosed. The patient recovered normally 
and was discharged on the fifth post-operative day. 
The patient has consented to publication of this report. 

 

 
Figure-1: Dual LAD on Coronary Angiogram 
 

 

DISCUSSION 

The antroseptal and anterior lateral wall of the left 
ventricle are supplied by the left anterior descending 
coronary artery, which is the most important vessel to 
be grafted in coronary artery bypass graft surgery 
(CABG).3 The anatomy of the LAD differs in several 
ways. The LAD in a dual LAD system divides into two 
branches, the short and long LADs, in its proximal 
course. The short LAD does not reach the apex of the 
heart and instead runs in the proximal part of the 
anterior interventricular sulcus (AIVS), where it is the 
primary source of septal perforators. The long LAD 
has a variable course and it reaches the apex of the 
heart. Spindola-Franco and co-authors,4 identified four 
different angiographic variants of the dual LAD. 

The presence on an intramyocardial LAD compli-
cates the surgical process in CABG surgery, firstly 
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identifying the exact location of the LAD at times can 
be time consuming and frustrating, increasing both the 
ischemic time and bypass times and the dissection 
process may be associated with damage to the LAD, 
diagonals the great cardiac vein and inadvertent entry 
into the right ventricle.5 Localization of the intramyo-
cardial part also identifies the coronary artery where 
atheromatous process is less likely to affect the 
coronary artery.6 

Performing a distal arteriotomy over the epicar-
dial portion of a coronary and passing a fine malleable 
probe gently proximally has been adopted for more 
than half a century as a reliable method of identifying 
the proximal intramyocardial LAD.7 This technique is 
criticized as being crude and prone to inadvertent 
endothelial trauma. However it is reproducible, reli-
able and easy to teach to the newer generation of 
surgeons. In dual LAD system the short LAD is intra-
myocardial and never resurfaces, this technique be-
comes inapplicable here. 

There are two commonly used clues that are 
followed for identification of the intramyocardial LAD, 
the “Groove sign” and the “Vein sign”. The groove 
sign is the presence of a groove over the epicardial fat 
that overlies the intramyocardial LAD. As there are at 
times several epicardial grooves on the anterior surface 
of the heart, identifying the correct groove needs corre-
lation with the alignment taking into consideration the 
imaginary line from the lateral border of the pul-
monary trunk to the visible distal epicardial part of the 
LAD.8 The vein sign implies the intramyocardial LAD 
lies immediately to the right or at times beneath        
the great cardiac vein in the proximal part of its 
course,9 (Figure-2). 

 

 
Figure-2: Identification of the Dual LAD system on the         
heart intraoperatively. (Seen from the head end of the 
operating table) 

In dual LAD system, identification of the small 
LAD, which provides the septal perforators is more 
challenging than the IMLAD as the medial branch 
(small LAD) of the dual LAD divides high up near the 
origin from the left main stem, and dips down into the 
intrerventricular septum giving septal perforators 
along its course. Furthermore the small LAD never be-
comes epicardial and ends near the mid point of the 
septum & so the traditional methods employed iden-
tifying a intramyocardial LAD are not applicable here. 

One of the advantages of the dual LAD system is 
that, in the case of severe atherosclerotic disease, the 
binary blood flow distribution may limit the extent of 
ischemic insult to the myocardium.10 

Before performing any intervention, a surgeon 
must understand the exact coronary anatomy, espe-
cially when considering the origin and course of an 
anomalous LAD and the variants of a dual LAD sys-
tem. Inadequate revascularization with postoperative 
angina and ischemia may result from a lack of this 
knowledge. The presence of a short LAD may be 
misinterpreted as total mid-LAD occlusion. If both the 
short and long LADs are critically diseased, a graft to 
both vessels is required to revascularize the heart's 
anterolateral wall, interventricular septum, & apex.11-12 

CONCLUSION 

Intraoperative identification of the dual LAD system          
is essential for complete revascularization in patients 
undergoing CABG surgery with this anatomic variant of 
coronary blood supply. 
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