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1. Introduction 

Saphenous Vein Grafts were introduced to the technique of coronary artery bypass surgery for 

the treatment of severe coronary artery stenoses more than 40 years ago (1,2). Saphenous vein 

graft aneurysm defined as abnormal dilation of the bypassed vein graft remains a rare 

complication but increases the risk of morbidity and mortality (3,4). Vein graft aneurysms are 

associated with extensive plaque and atherosclerotic debris and can lead to angina and 

myocardial infarction both with graft occlusion and distal embolization (3,4,5). Saphenous vein 

aneurysms can rupture with devastating effects leading to shock or fistula formation and also 

cause compression of surrounding structures. This can lead to enlarged mediastinum (4), atrial 

fistulas (3), pulmonary leakage with hemoptysis (3), and repeat coronary artery bypass 

grafting (4). In my practice, I have reported, a leaking saphenous vein graft aneurysm large 

enough to compress the right heart chambers causing tamponade physiology (4). 

2. Definition and epidemiology 

The aneurysms are uncommon, are usually, 1 cm to 14 cm in size and taking the rarity of 

reporting into account, the aneurysms are seen in less than 1% of coronary bypass patients 

on follow up (5). Aneurysms are seen at an average age of 59 years and more often in men 

(5). Saphenous vein graft aneurysms, like the aneurysms elsewhere are defined as vessel 

dilations of 1.5 times the size of the reference vessel and were first described 7 years after the 

first Coronary Bypass surgery in 1975 (6).  

2.1. Pathophysiology 

An aneurysm may be true aneurysm where all the three vessel layers are involved or false 

where the endothelium or even the media may be disrupted leading to an intramural 

hematoma or hemorrhage (5). The most common etiology is atherosclerosis but other causes 

include formation of true or false aneurysms post angioplasty, true aneurysm formation at 
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the site of a venous valve or false aneurysms at the site of suture rupture or false aneurysm 

from infectious etiology (5). Aneurysms may result from chronic steroid use or unsuspected 

harvesting of varicose veins (5). 

The true aneurysms are fusiform and often in the middle of the graft and the false 

aneurysms are saccular and often at the origin of the graft but the aneurysms can be seen 

anywhere (4,5). Inflammatory causes as in aneurysms elsewhere may also be considered but 

lack any specific anti-inflammatory therapy (7). 

2.1.1. Symptoms 

True aneurysms are often asymptomatic in about half of the patients that present to medical 

attention and are discovered incidentally on imaging studies (5). They are seen most often in 

left anterior descending artery venous bypasses followed by right coronary and circumflex 

artery bypasses, respectively.  

A triad of chest pain, mediastinal enlargement and previous coronary bypass may raise 

suspicion of a saphenous vein graft aneurysm (4). The symptoms at presentation are usually 

angina, myocardial infarction, congestive heart failure or variety of symptoms from graft 

occlusion, embolization, fistula formation or compression of surrounding structures (4,5). 

False aneurysms are usually symptomatic, however. Only minority of patients with false 

aneurysms is asymptomatic and the majority of the patients with false aneurysm present 

with the same symptoms as true aneurysms but the incidence of rupture is higher than with 

true aneurysms (5). Rupture of the aneurysm into the lung may lead to hemoptysis and into 

a cardiac chamber can lead to a fistula (8,9,10). Also, compression of left internal mammary 

artery graft by an aneurysm was recently described (9). 

 

Figure 1. Multiple aneurysms and pseuodaneuyrsms with a narrow neck. 
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Figure 2. Coil embolization of a large pseudoaneurysm on the patient above. 

 

Figure 3. Intravascular ultrasound showing pseudoaneurysm at the 2O'clock position with disrupted 

endothelium 
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Figure 4. True aneurysm from 4 to 6O'clock position on intravascular ultrasound 
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Figure 5. Chest CT scan image of a large leaking aneurysm compressing the right atrium 
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3. Signs 

A variety of signs related to the pathophysiology at the time of presentation may be seen. A 

pulsatile mass on palpation or ischemia causing a gallop rhythm may be noted. If the 

rupture of the aneurysm occurs then murmurs related to fistula formation or shock 

secondary to bleeding or compression may be evident (4,5,8,9,10). 

4. Workup 

EKG may show ischemia, infarction or tamponade depending on presentation (4). CXRay 

may show mediastinal enlargement or pleural effusion (4). Diagnostic test of choice is often 

coronary angiography that is the gold standard before therapeutic decision-making (5). CT 

or MRI scanning can also accurately define the extent and size of the aneurysm and the 

associated complications (4). Echocardiography may show a mass as well (4). 

5. Conclusion 

The average time to diagnosis is 10-20 years post CABG (5) and over that time period, 

systemic pressures in veins and atherosclerotic disease progression is the most likely cause 

of aneurysm formation. Medical treatment for atherosclerotic disease is, hence, 

recommended as primary treatment (4,11). Antiplatelet, cholesterol lowering and anti-

hypertensive drugs are standard of care in the treatment (4,11).  

The surgical treatment is recommended for large aneurysms but is still controversial as to 

the size where surgery is necessary (4,11,12). The graft diameter of more than 2 cm is 

arbitrarily, an indication for surgery (4,5). But, thicker aneurysmal wall or excellent flow 

through a graft may sway towards medical therapy in borderline cases. Pseudoaneurysms 

are often treated surgically and distinguished by the narrow neck and ultrasound findings 

of a disrupted vein graft wall (4,5). 

Surgery may involve ligating the aneurysmal graft (4,12,13) and placing a new graft for 

revascularization (most commonly). Percutaneous techniques are experimental and may 

include investigational use of stenting and coil embolization or placement of Amplatzer 

vascular plugs (14). Additionally, covered Jomed stents (Abbott) or even multiple regular 

stents with prolonged balloon inflation have been tried (15). Other covered stents like 

Arium iCAST have been tried in our catheterization laboratory. (4,15). In my practice, I 

have injected platinum coils with expandable hydrogel polymer directly into the 

pseudoaneurysms with narrow neck or through stent struts for aneurysms with wide 

neck. 
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