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Saphenous Veing Graft Aneurysm (SVGa): 
 
-Saphenous vein grafts (SVGs) first used as bypass conduits in coronary artery bypass grafting 
(CABG) in 1967 at the Cleveland Clinic.[3] 
 
-10-25% occlude within 1 year and others experience an annual occlusion rate of 1-2% in 
years 1-5 and 4-5% in years 6-10. [2] 
 
-First case of SVGa reported in 1975. [4] 
 
-No definitive pathophysiologic process for the development of aneurysmal dilation has been 
defined, theories include: 
• Atherosclerotic disease [2-5] 
• Harvesting process [4] 

-Denuding SVG of vasa vasorum 
• Grafting process [4] 

-Attaching SVG to arterial system at its largest diameter and therefore point of 
least architectural integrity 
 

-Wide array of clinical phenotypes: Angina, dyspnea, myocardial infarction (MI), heart failure 
(HF), syncope, arrythmia, sepsis, and shock [4] 

 
 

 
 

Background 

Case Presentation 

• Patient evaluated in the emergency department, admitted for 
suspected non-ST-segment myocardial infarction (NSTEMI). 

•  High-sensitivity troponins rose steadily peaking at 9632 pg/mL 
before down-trending. 

• Acute coronary syndrome (ACS) protocols were enacted and the 
patient was started on a heparin drip. 

• The patient was transfused with packed red blood cells for his anemia. 
• CT angiogram of the chest identified known SVG to D1 disease 

(figure 1) without presence of pulmonary embolus. 
• Chest pain improved with the therapies and the patient consented to 

cardiac catheterization.  
 

Cardiac Catheterization: 
-Severe native vessel CAD of the proximal LAD, proximal RCA, and 
ostial D1.  
-Bypass grafts patent, distal SVG-D1 anastomosis was found to be 
aneurysmal with an organized thrombus without significant change 
compared to March 2016 (figure 2). 
 
• Post catheterization diagnosis was suspected distal embolization of a 

thrombus fragment resulting in branch vessel occlusion resulting 
from warfarin hold. 

• The patient tolerated the procedure without incident and the remainder 
of his hospital course was uneventful.  

• The patient was discharged home in stable condition on hospital day 4 
on guideline-directed medical therapy for his cardiac ailments.  

Hospital Course 
• A relatively rare yet clinically significant complication of coronary artery bypass grafting 

(CABG) is the development of aneurysmal dilatation of the harvested saphenous vein graft 
(SVG), which is most commonly grafted to the right coronary artery (RCA).[4] 

• When grafted to the left anterior descending (LAD) coronary artery, SVG aneurysms 
(SVGa) form in approximately 25% of cases.[4] 

• SVGa can result in myocardial infarction (MI), rupture, death, and mechanical 
complications. 

• Current best practices rely on multi-slice computed tomography (MSCT)[7], magnetic 
resonance imaging (MRI), and cardiac catheterization for accurate identification of 
SVGA.[4]. 

• Cardiac catheterization is prone to false-negative results if a concomitant aneurysmal 
thrombus is present.[4]  

• In the cases of significant myocardial compromise and infarction, further bypass grafting 
may be indicated. 

• Symptomatic patients, patients with SVGA dilation greater than 1 cm, and patients with 
compromised SVG graft flow, surgical revascularization carries a significant benefit.[5] 
 

Our case presents a thrombosed SVGA causing non-ST-segment myocardial infarction 
(NSTEMI) through suspected distal embolization. There are many case reports of MI resulting 
from mechanical compression of the myocardium[8,9], but none report distal thrombus 
embolization from SVGA.  
 
SVGA with concomitant thromboses have a theoretical potential for embolization resulting in 
downstream vessel occlusion and infarction. 
 
Proposed  invasive modalities for treatment of MI caused by embolization:  
1. Percutaneous coronary intervention (PCI) 
2. Balloon angioplasty 
3. Thrombectomy 
4. Thrombolysis 
 
Proposed treatment with anticoagulation: 
• Warfarin use has previously been studied for effect on long term graft patency, but not for 

thrombus treatment.[14] 
• Extrapolation of deep venous thrombosis treatment has been applied to patients with SVG 

thromboses, and the use of direct oral anticoagulant mediations has been proposed as 
a viable option for SVG thrombus resolution.[15] More 
data is needed before definitive conclusions regarding management can be made. 

Discussion Conclusion 
This case proposes that SVGA can represent an unrecognized source of CE 
and subsequent infarction in post bypass patients. Early identification and 
treatment of thromboses with oral anticoagulant medications[14] may help 
decrease embolic potential. Management strategies devised specifically for 
these rare instances are lacking. As such, the application of formalized 
acute coronary syndrome guidelines should be used.  
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Chief Complaint: 78-year-old male presented for evaluation of acute-onset, anginal chest 
pain rated as a 3/10 on the Wong-Baker Pain Scale of 6 hours duration. The patient was 
recently post-operative from a left total knee arthroplasty (TKA) 4 days prior. The pain was 
typical of classic anginal chest pain with radiation to the left neck. The patient had an 
additional complaint of a diffusely edematous, ecchymotic left lower extremity (LLE). 
 
The patient was recently post-operative from a left total knee arthroplasty (TKA). 4 days 
prior. The patient was maintained on warfarin for previously diagnosed SVGa and 
thrombosis.Warfarin was discontinued 3 days before surgery with an enoxaparin bridge and 
restarted on post-operative day 1 without bridging strategy and an international normalized 
ratio (INR) of 1.1. 
 

Medical/Surgical History:  
 
-3 vessel CABG (2017):  
• Left internal mammary artery (LIMA) to left anterior descending (LAD) 
• Saphenous vein graft (SVG) to right coronary artery (RCA) 
• SVG to first diagonal (D1) 

 
-SVG-D1 aneurysm with thrombus 
 
-New York Heart Association (NYHA) class III/American Heart Association 
(AHA) class C heart failure with reduced ejection fraction (HFrEF), thrombocytopenia, 
essential hypertension, mixed dyslipidemia, , IgA-kappa monoclonal gammopathy of 
undetermined significance (MGUS), and osteoarthritis. In addition to the CABG, the patient 
has undergone bilateral TKA, Roux-en-Y gastric bypass, and cervical fusion of C4-C6. 
Family History: Mother with history of stroke and seizures, father with history of 
congestive heart failure 
Labs:  Sodium 141, potassium 4.0, chloride 108, bicarbonate 25, BUN 24, creatinine 0.9, 
glucose 115, high-sensitivity troponin 27-->343-->3517-->6312 
ECG: 
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Figure 1: Computed tomographic angiogram of the chest demonstrating calcific disease in 
the saphenous vein graft (SVG) to the first diagonal branch of the left anterior descending 
coronary artery.  
 

Figure 2: Invasive coronary angiographic comparison of the saphenous vein graft (SVG) to the first diagonal branch of the left anterior 
descending coronary artery (D1) between March 2016 and October 2020. Aneurysmal dilation of the SVG is largely unchanged with minimal 
interval worsening of D1 anastomosis site. The yellow arrows highlight the SCV aneurysm with organized thrombus while the red arrows 
highlight the distal anastamotic site of the SVG to D1. A: March 2016 coronary angiogram with selective injection of the SVG to D1 graft. B: 
October 2020 coronary angiogram with selective injection of the SVG to D1 graft. 
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