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Abstract 

A 75-year-old woman who underwent coronary artery bypass surgery 11 years ago underwent coronary angiography as a preoperative 
evaluation before non-cardiac surgery. During left internal mammary graft angiography, the patient developed sudden chest pain and was 
diagnosed with an embolic occlusion of distal left anterior descending coronary artery. We used balloon angioplasty with stent insertion. 
Successful restoration was achieved without further myocardial injury. 
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Introduction
Embolization during diagnostic cardiac catheterization does 

not occur frequently. However, it may occur without warning. 
Percutaneous mechanical aspiration should be considered in 
first line treatment. However, it is not always possible because 
embolization sometimes occurs in very distal vessels. Thus, 
it is important to individualize the interventional strategy for 
each case. We describe a case of iatrogenic embolization into 
the left internal mammary artery resulting in distal left anterior 
descending artery occlusion and method to overcome this 
situation. 

Case Report
A 75-year-old woman with ischemic cardiomyopathy and 

chronic obstructive lung disease was admitted to our hospital 
with NYHA functional class III dyspnea. She was previously found 
to have multi-vessel coronary artery disease and underwent 
coronary artery bypass graft (CABG) including a left internal  

 
mammary artery to the left anterior descending (LAD) artery and 
a orto-saphenous vein graft (ASVG) to the posterior descending 
artery (PDA) 11 years prior to the presentation. She had long 
history of cigarette smoking and also suffered from hypertension 
and hyperlipidemia. She was being considered for non-cardiac 
surgery and the patient was referred for preoperative evaluation 
before the surgery. Since she had exertional shortness of breath 
before the non-cardiac surgery, cardiac catheterization was 
performed. 

Ultrasound guided sheath insertion was performed in the right 
common femoral artery (CFA). Then, left coronary angiography 
with 5 French Judkin left catheter was performed. Right coronary 
and ASVG angiography with 5 French Judkin right catheters were 
performed. We then, changed catheter to an internal mammary 
catheter and engaged the left subclavian artery. Left subclavian 
artery angiography was performed (Figure 1A). Then 0.035 j-tip 
wire was advanced to the distal left subclavian artery and the 
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catheter was advanced over the wire (Figure 1B). After achieving 
successful catheter engagement of the LIMA, the contrast injection 
was performed (Figure 1C). The patient complained of sudden 
chest pain. The angiography with full magnification of the LIMA 
to the distal LAD demonstrated an abrupt cut off at the distal 
LAD (Figure 1D). While administration of 100 IU/kg of heparin 
intravenously, the guiding catheter was exchanged to the 6 French 
VB-1 catheter (Cordis Corp., Miami, FL, USA). A 0.014 BMW guide 
wire was passed through the occluded artery (Figure 2A); the 
aspiration thrombectomy was performed with Pronto catheter 
(Vascular Solutions, Minneapolis, MN, USA) without successful 
blood flow restoration. Thus, balloon angioplasty using a 2.0mm 
by 15mm of balloon was achieved promptly (Figure 2B) and TIMI 
3 flow was restored. There was residual stenos is with dissection 
at the balloon angioplasty site (Figure 2C). So, we finally treated 
that lesion with 2.5mm by 15mm bare metal stent (Figure 2D). 
The patient’s angina was immediately improved. 

Figure 1: Subclavian angiography during diagnostic 
catheterization procedure. Figure 1A: A 4 French IMA catheter 
was placed in the proximal part of left subclavian artery. Figure 
1B: A catheter was advanced and placed around the ostium of 
internal mammary artery. Figure 1C: LIMA Angiography revealed 
patent left internal mammary artery. Figure 1D: An abrupt cut off 
in distal LAD angiography (arrow head).

Figure 2: The figures indicate each step for achieving distal 
flow restoration. Figure 2A: A 0.014 inched guide wire was 
advanced into the very distal LAD. Figure 2B: A 2.0mm by 
15mm of balloon was inflated at the occluded site of LAD. 
Figure 2C: A remnant stenosis with dissection (arrow head) is 
found after balloon angioplasty. Figure 2D: A good distal flow 
without residual narrowing is found after stent implantation.

Discussion
Predictors of embolic complications include use of large 

diameters catheter or inappropriate use of anti-coagulation 
preparation [1]. However improved devices and skills, 
embolization during diagnostic catheterization is infrequent 
[2]. Nevertheless, the risk of unexpected coronary embolization 
occurs. It is therefore important to be aware of approaches for 
treating this condition. 

One approach is mechanical aspiration [3-5]. This approach 
can restore blood flow if the embolus is a thrombus. Additionally, 
a variety of commercially available devices have been introduced. 
However these techniques or devices are not always approachable 
especially when the embolic debris is located in small caliber vessel 
or very distally. Use of a distal protection device before balloon 
angioplasty might seem like an appropriate risk intervention [6]. 
However this approach may not be indicated for simple diagnostic 
catheterization. Balloon dilatation with stent implantation may be 
the simplest method for small distal branch restoration and this 
method is usually necessary in case of athero-embolization to 
restore normal blood flow. However, stenting method might be a 
limited option in case a small caliber vessel.

Preventive strategies for embolization would be necessary for 
cardiac catheterization. Technically, gentle catheter manipulation 
would be necessary for reducing the rate of catheter tip injury. 
Careful catheter flushing and maintaining normal pressure wave 
form are also important. In another manner, pre-administration 
of intra-arterial or intra-venous heparin would be adequate 
for LIMA catheterization. However more importantly, aware 
of unpredictability of embolization and knowing various 
techniques for overcoming situation would be helpful for prompt 
management. 
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