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Introduction

The internal thoracic artery (ITA) (internal mammary 
artery) is a branch of the subclavian artery that travels down 
the internal aspect of the anterior thoracic wall. Along its 
path, it gives branches that supply the thymus, breast, medi-
astinum and sternum [1]. At the 6th or 7th intercostal space 
it bifurcates and becomes the musculophrenic and superior 
epigastric arteries. 

The ITA has become the vessel of choice for a coronary 
artery bypass graft (CABG) surgical intervention in multi-
vessel coronary artery disease [2]. CABG is the most com-
monly performed cardiac surgery in the world. In the USA 
alone, there are 200,000 cases performed annually [3]. The 
ITA exhibits strong resistance to atherosclerosis build-up, 

has minimal complications with its use, and has excellent 
post-operative success [4]. Specifically, grafting of the left 
ITA to, for example, the anterior interventricular artery is 
today, the gold standard. 

In this case report, we describe an extremely rare case of 
a duplicated ITA. Such a variant could potentially impact us-
ing the ITA for CABG procedures. 

Case Report

Duplicated left ITAs were found on the left side during a 
routine dissection of the fresh-frozen cadaver whose age at 
death was 78 years (Fig. 1). The ITA arose from the inferior 
aspect of the subclavian artery (the third part). Immediately 
after arising from the subclavian artery, the ITA bifurcated 
into two parts; medial and lateral branches. The medial 
branch descended and became the superior epigastric artery 
and the lateral branch became the musculophrenic artery. 
The musculophrenic artery anastomosed with the intercostal 
arteries. Both branches were less than 1.5 mm in diameter. 
No other variations were found in the dissected area. The 
right ITA did not show any similar anatomical variations.
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Discussion

The occurrence of anatomical variations of the ITAs that 
can affect surgical intervention vary but have been reported 
in the literature [5]. According to Lippert and Pabst [6], the 
ITA can arise from the thyrocervical trunk in 10% or from 
a common trunk of the suprascapular and inferior thyroid 
arteries in 8%, the suprascapular artery in 4%, the inferior 
thyroid artery in 1%, the transverse cervical artery in 1%, or 
the transverse cervical and suprascapular arteries in 1%. In a 
case study by Burton and Ditkofsky [7], computed tomogra-
phy showed bilateral aberrant internal thoracic arteries that 
bifurcated at the level of the pulmonary artery bifurcation. It 
was noted that such aberrations could complicate chest tube 
insertions and catheterizations. 

Today, there are two common techniques used to harvest 
the ITA; skeletonized and pedicled harvesting. Skeletonized 
harvesting is utilized more often because of decreased ster-
nal perfusion, post-operative pain and wound infections [8]. 
The posterior rectus sheath is separated from the sternum 
and costal cartilages and the internal thoracic veins are sepa-
rated from the ITA [9]. Then dissection of the artery contin-
ues down toward the bifurcation of the vessel, avoiding the 
phrenic nerve and finally removing the artery from paraster-
nal tissues and fascia down toward the 6th intercostal space. 
The resulting graft is about 3 cm longer than a pedicle graft 
and can have a larger conduit diameter and flow [10]. 

Another factor to consider is the significantly reduced 
diameter of both the medial and lateral branches of less than 
1.5 mm, compared to the average proximal, middle and 
distal ITA diameters of 2.28±0.45 mm, 2.34±0.39 mm, and 
2.12±0.38 mm, respectively [11]. Zhang et al. [12] measured 
the average anterior interventricular artery diameter as 3.92 

mm at its origin and 2.1 mm at its end. Thus, even if a graft 
in a case such as ours were enough, the small diameter of the 
aberrant ITA and its subsequent flow rate would possibly be 
inadequate to properly profuse the coronary arteries if used 
for CABG. Murray et al. [13] reported an incidence of the 
duplicated ITA 1%. However, location of the bifurcation or 
diameter (most proximal part) of each branch was not men-
tioned in the literature. 

This case has also shown the ITA arising from the third 
part of the subclavian artery. Only 0.5% to 0.83% of all cases 
are reported to have the ITA originating from the third part 
[14,15]. Embryologically, the ITA develop from longitudinal 
arterial channel of the intersegmented anastomoses. During 
caudal shifting of the aorta, abnormal connections between 
the longitudinal channel (ITA) and subclavian artery might 
have occurred [15]. 

In conclusion, based on this report, this variant ITA would 
be a poor option for CABG surgery due to its small size. Ad-
ditionally, such a variant might also be considered a high 
bifurcation of the ITA. Surgeons should be aware of such 
variations and be prepared to use alternatives such as great 
saphenous vein and radial artery grafts for CABG proce-
dures. 
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Fig. 1. Left scalene triangle (dotted line). Note the medial (white asterisk) 
and lateral (black asterisk) branches of the internal thoracic artery.
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