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Percutaneous Closure 
of a Coronary Artery-to- 
Vein Graft Anastomotic 
Pseudoaneurysm
Presenting as Acute Coronary Syndrome 
after Recent Coronary Artery Bypass Grafting

Pseudoaneurysm formation has been reported in degenerated coronary artery saphenous 
vein bypass grafts, as well as in native coronary arteries after interventional procedures or 
blunt trauma. In contrast, pseudoaneurysm formation arising from the anastomotic site of 
native coronary vessels soon after coronary artery bypass grafting is rare, and neither the 
clinical presentation of this phenomenon nor its treatment is well described.

We present the case of a 63-year-old man, a recent coronary artery bypass grafting pa-
tient, who presented with acute coronary syndrome due to a large and expanding pseudo-
aneurysm of the saphenous vein-to-ramus intermedius artery graft anastomosis. After 
several attempts, we successfully treated the pseudoaneurysm by means of percutane-
ous coil embolization. To our knowledge, this is the first report of acute coronary syndrome 
secondary to a pseudoaneurysm at the coronary artery–saphenous vein graft anastomo-
sis. In addition, this appears to be the first report of the percutaneous treatment of such 
a pseudoaneurysm by means of coil embolization. (Tex Heart Inst J 2015;42(3):265-9)

P seudoaneurysms of degenerated saphenous vein grafts (SVGs) can form after 
coronary artery bypass grafting (CABG).1 Pseudoaneurysm formation at the 
distal anastomotic site after CABG is very rare, and the clinical presentation 

and treatment of this phenomenon have not been well described. We present the 
case of a recent CABG patient whose pseudoaneurysm at the coronary artery–SVG 
anastomosis was treated by means of percutaneous coil embolization. In addition, we 
discuss other management options.

Case Report

In December 2012, a 63-year-old man presented at another hospital with syncope 
and a non-ST-segment-elevation myocardial infarction (NSTEMI), a peak troponin 
I level of 11.4 ng/mL, and associated new T-wave inversions in the inferior electro­
cardiographic leads. He had undergone 4-vessel, on-pump CABG 4 weeks earlier: 
a graft of the left internal mammary artery to the left anterior descending coronary 
artery, a saphenous vein graft to the right posterior descending artery, and a saphenous 
vein Y graft to a superior branch of the ramus intermedius (RI) and the first diagonal 
branch. A quantitative coronary angiogram showed a 1.7 × 1.5-cm pseudoaneurysm 
that appeared to arise from the SVG–RI anastomotic site (Fig. 1A). Even though 
the pseudoaneurysm filled after angiographic contrast-medium injection from both 
the left main coronary artery (LMCA) and the SVG, the f illing was substantially 
more pronounced when injections were made from the SVG (Fig. 1B). The other 
bypass grafts were patent, and no new obstructive native coronary artery lesions were 
apparent. It was presumed that the patient’s NSTEMI was secondary to the pseudo­
aneurysm—most likely from distal embolization of intraluminal thrombus from the 
pseudoaneurysm, even though no distal cutoff or other angiographic evidence of 
embolization was noted. Another possible mechanism by which the pseudoaneurysm 
could cause acute coronary syndrome (ACS) was mass effect; however, no compres­
sion of the adjacent vessels was seen. The patient was referred to our center for further 
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treatment. In light of his recent sternotomy, we decided 
to pursue percutaneous intervention first.
	 At the start of the procedure, we gave the patient 
bivalirudin to achieve optimal anticoagulation, in ac­
cordance with protocol. He was already on a regimen 
of aspirin and clopidogrel. Bilateral access was attained 
in both common femoral arteries. A 7F extra back-up 
(EBU) 4 guiding catheter (Medtronic, Inc.; Minne­
apolis, Minn) was advanced into the LMCA, and a 

7F hockey-stick guiding catheter (Cordis, a Johnson 
& Johnson company; Somerville, NJ) was advanced 
into the SVG to the RI. Multiple attempts to advance a 
coronary guidewire into the pseudoaneurysm through 
the SVG were unsuccessful, indicating that the pseu­
doaneurysm was probably arising from the native RI 
(Fig. 2). We then attempted to advance the wire into 
the pseudoaneurysm by using the native coronary ap­
proach. However, this too was initially unsuccessful, 
most likely because of acute angulation at the neck of 
the pseudoaneurysm. At this point, we decided to place 
a covered coronary stent to cover the neck. First, we 
stented a severe lesion in the proximal segment of the 
RI with use of a 2.5 × 15-mm Xience Prime Evero­
limus-Eluting Coronary Stent (Abbott Vascular, part 
of Abbott Laboratories; Abbott Park, Ill), to facilitate 
wire movement and improve torque. We were unable 
to advance the covered stent to the opening of the neck, 
which was at the mid-distal segment of the RI branch. 
We then stented across the anastomosis (where the 
neck of the pseudoaneurysm was located) with use of a 
Xience Prime stent (2.25 × 23 mm, postdilated with 
a 2.5-mm balloon), in the hope that the plaque shift 
would close the opening into the pseudoaneurysm. Re­
gardless, the pseudoaneurysm continued to fill. Eventu­
ally, we passed a 0.014-in Asahi Fielder FC hydrophilic 
coronary guidewire (Abbott Vascular) into the pseu­
doaneurysm through the struts of the stent. However, 
we were unable to advance any over-the-wire balloon 
or microcatheter into the pseudoaneurysm, and coiling 
could not be achieved. The catheter manipulation led 

Fig. 1  Coronary angiograms. A) The shallow left anterior oblique 
cranial view reveals a pseudoaneurysm (arrowhead) of the ramus 
intermedius at the site of anastomosis with the saphenous vein 
graft. The arrow points to a jet of contrast extravasation. B) The 
right anterior oblique view reveals the large pseudoaneurysm 
(arrowhead) and the saphenous vein to ramus intermedius 
(arrow). 
 

Supplemental motion image is available for Figure 1A.

A

B

Fig. 2  Coronary angiogram (shallow right anterior oblique caudal 
view) shows a guidewire in the superior branch of the ramus 
intermedius, and faint filling of the pseudoaneurysm (arrow) 
from this branch after contrast injection of the left main coronary 
artery.
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to clot formation in the lumen of the distal stent, and 
we promptly aspirated the clot with use of an aspiration 
catheter. An angiogram showed that the thrombus had 
resolved from the coronary lumen, but that the f low 
in the pseudoaneurysm was sluggish and diminished. 
We concluded that thrombus had been pushed into 
the pseudoaneurysm through its neck, and that new 
thrombus had probably also formed there after the wire 
manipulation (Fig. 3). At this time, we terminated our 
attempts. The patient was discharged from the hospital 
in stable condition after 2 days and was instructed to 
take aspirin and clopidogrel for 12 months.
	 Approximately 4 weeks later, the patient underwent 
coronary computed tomographic angiography (CTA). 
The pseudoaneurysm was persistent and was 2 × 1.6 × 
2 cm in size. A subsequent coronary angiogram con­
firmed the pseudoaneurysm’s persistence and substan­
tial growth, suggesting its unstable nature (Fig. 4).
	 We decided to attempt coil embolization again. A 
7F EBU 3.75 guiding catheter (Medtronic) was used 
to engage the ostium of the LMCA. After multiple 
attempts, we advanced a hydrophilic, 0.014-in PT2® 
moderate-support guidewire (Boston Scientific Scimed, 
Inc.; Maple Grove, Minn) into the aneurysmal sac. A 
6F Judkins Right-4 guiding catheter (Medtronic) was 
placed into the ostium of the SVG–RI for dual access. 
Balloon angioplasty was performed with use of a 1.5-
mm and then a 2-mm balloon through the previously 
placed stent struts at the anastomotic site, to gain better 

access into the pseudoaneurysm. A 0.21-mm Progreat® 
microcatheter (Terumo Medical Corporation; Somer­
ville, NJ) was then inserted into the sac, and 6 coils were 
deployed in the following order: two 14-mm ×  34-cm 
Azur® detachable coils (Terumo); a 10-mm × 20-cm 
Azur detachable coil; a 10-mm × 14-cm and an 8-mm 
× 14-cm Nester® embolization coil (Cook Medical Inc.; 
Indianapolis, Ind); and an 8 × 4 × 9.5-cm Tornado® 
microcoil (Cook Medical). The coils occluded the pseu­
doaneurysm. A coronary angiogram showed antegrade 
Thrombolysis in Myocardial Infarction-3 f low of the 
native RI and the SVG (Fig. 5), with no filling of the 
pseudoaneurysm. Follow-up coronary CTA 5 weeks 
later revealed no opacif ication of the aneurysmal sac, 
indicating successful coil embolization.
	 The patient was asymptomatic and free of recurrent 
ischemic events at his outpatient follow-up evaluation 
in February 2014, and in August 2014 he reported that 
he was doing well.

Discussion

Venous-graft pseudoaneurysms form after CABG in 
less than 1% of cases and are almost always seen in de­
generating grafts years after the CABG. Rarely, they 
form early in the postoperative course.1-3 In 1975, Riahi 
and colleagues2 first described the phenomenon of an­
eurysm formation in a saphenous vein-to-coronary ar­
tery graft after CABG. A pseudoaneurysm is defined 
as a defect in the arterial wall that causes extravasation 
of blood into a contained extraluminal space, whereas 

Fig. 3  Coronary angiogram (shallow right anterior oblique caudal 
view) shows spontaneous, near-complete closure of the pseudo-
aneurysm of the ramus intermedius. There is only a hint of filling 
on simultaneous contrast injection of the left main coronary 
artery and the saphenous vein graft to the ramus intermedius. 
The arrow points to the former site of the pseudoaneurysm. 
 

Supplemental motion image is available for Figure 3.

Fig. 4  Eight weeks after the first embolization attempt, a coro-
nary angiogram (shallow left anterior oblique cranial view) shows 
a persistent, notably larger pseudoaneurysm of the ramus inter-
medius (arrow) after contrast injection of the left main coronary 
artery.
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a true aneurysm is dilation of the entire circumference 
of the vessel. Numerous sequelae—including f istula 
formation, myocardial infarction caused by mass effect 
or intraluminal thrombus, rupture leading to tampon­
ade or hemothorax, and death—have been reported 
after the aneurysmal dilation of these conduits.4-6 In 
venous grafts that are not old or degenerated, proposed 
mechanisms for pseudoaneurysm formation include 
weakness in the veins at branch locations or valves, ac­
cidental damage to the graft during the initial surgery, 
infection, and wall disruption related to stent placement 
in the SVG after CABG.5 The mechanism for pseudo­
aneurysm formation early in the postoperative course 
(such as in our patient) most likely pertains to technical 
factors of the surgical procedure at the anastomotic site.
	 To our knowledge, this is the first report of a pseu­
doaneurysm at the distal anastomosis of a coronary 
artery‑to‑SVG. This case also involves an apparently 
unique cause of ACS after recent CABG. Most cases 
of ACS are secondary to early graft occlusion or failure, 
incomplete revascularization, or progressive native coro­
nary artery disease.7 Pseudoaneurysms of venous bypass 
grafts, of the aorta, and of the native coronary arteries 
after interventional procedures or blunt trauma have 
been described, but pseudoaneurysm formation arising 
from the anastomotic site of native coronary vessels after 
CABG is extremely rare.
	 Recommendations have not yet been defined for the 
management of coronary artery pseudoaneurysms aris­
ing after percutaneous coronary intervention, or in the 

case of more complex lesions such as those described 
herein. No trial investigators have compared surgical 
treatment with medical therapy for coronary artery 
pseudoaneurysms, probably because of the low preva­
lence of such sequelae. Currently, the medical literature 
supporting the percutaneous repair of pseudoaneurysms 
consists of small case series and case reports of degener­
ated SVG pseudoaneurysms. Although surgical repair 
is an option if a pseudoaneurysm arises after CABG, 
percutaneous repair with use of a PTFE-covered stent, 
an Amplatzer vascular plug (St. Jude Medical, Inc.; 
St. Paul, Minn), or coil embolization might be prefer­
able, to avoid repeat sternotomy.8-12 Careful postproce­
dural monitoring with imaging such as coronary CTA 
is especially important in cases of percutaneous pseudo­
aneurysm closure, because these patients are taking dual 
antiplatelet medications, and recanalization of flow into 
the pseudoaneurysm is theoretically possible.
	 Although percutaneous repair is less invasive than 
surgery, the associated risks warrant careful evaluation 
and thorough discussion with the patient before any 
percutaneous procedure is undertaken. As is the case 
with percutaneous repair of other vascular aneurysms, 
coronary aneurysm rupture is potentially devastating, 
and extreme caution should be exercised while manipu­
lating microcatheters and coils within the aneurysmal 
sac.13 In stent-assisted coil embolization, another con­
sideration is the risk of in-stent restenosis or thrombosis 
and subsequent coronary ischemia.14 Watchful waiting 
is generally not advisable in cases such as the one that 
we have described, because of the acute presentation 
and the growth of the pseudoaneurysm. We think 
that the risks associated with aneurysms at a coronary 
artery‑to‑SVG anastomotic site are similar to those of 
other aneurysms, and that at least equal caution should 
be exercised during percutaneous repair.
	 Pseudoaneurysms can rapidly increase in size and 
thus are unstable; therefore, early treatment is recom­
mended. This case illustrates that percutaneous coil em­
bolization can be a feasible and successful alternative 
to surgical repair, especially because repeat sternotomy 
soon after CABG is preferably avoided.
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