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CASE REPORT

Impending rupture of saphenous vein graft aneurysm
with floating fractured bare metal stent treated by coil
embolization and covered stent implantation

Atsuko Kodama' - Tairo Kurita! - Osamu Kato! - Takahiko Suzuki!

Received: 27 July 2015 / Accepted: 15 January 2016 / Published online: 27 January 2016

© Springer Japan 2016

Abstract Aneurysmal degeneration of a saphenous vein
graft (SVG) is a rare, but potentially fatal complication of
coronary artery bypass graft (CABG) surgery. In this case
report, a patient that had undergone prior CABG surgery
and bare metal stent (BMS) implantation at the site of a
stenotic SVG lesion presented at our hospital with chest
pain, and an SVG aneurysm was detected at the previous
BMS implantation site. In addition, the implanted BMS
was fractured and floating in the SVG aneurysm. The SVG
aneurysm was successfully occluded by percutaneous inter-
vention, using a combination of distal covered stent deploy-
ment at the site of the anastomosis between the native coro-
nary artery and the SVG and proximal coil embolization of
the aneurysm.
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Introduction

Aneurysmal degeneration of a saphenous vein graft (SVG)
is a rare, but potentially fatal complication of coronary
artery bypass graft (CABG) surgery. In this case report, a
patient that had undergone prior CABG surgery and bare
metal stent (BMS) implantation at the site of a stenotic
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SVG lesion presented at our hospital with chest pain, and
an SVG aneurysm was detected at the previous BMS
implantation site. In addition, the implanted BMS was
fractured and floating in the SVG aneurysm. We describe
a novel percutaneous approach for occluding the proximal
and distal ends of SVG aneurysms; i.e., using a combina-
tion of distal covered stent deployment and proximal coil
embolization.

Case report

An 82-year-old female was referred to our hospital with
exertional dyspnea and chest pain. She had a past medical
history of CABG surgery involving a SVG to the left ante-
rior descending artery (LAD) and a SVG to the left cir-
cumflex artery (LCX) 20 years ago. Then, 8 years ago she
suffered severe stenosis of the SVG to LAD, which caused
angina pectoris, and BMS (5.0 mm x 28 mm) implanta-
tion was performed (Fig. la—c, Movie 1). A SVG aneu-
rysm (30 mm x 29 mm) at the previous BMS implantation
site was detected by a contrast enhanced multi-slice com-
puted tomography (MSCT) in our hospital (Fig. 2a—c). In
addition, MSCT images demonstrated that the implanted
BMS had fractured and was floating in the SVG aneurysm
(Fig. 2c), and coronary angiography confirmed this find-
ing (Fig. 3a). The blood flow through the SVG was slug-
gish and turbulent, and the native LAD was occluded at the
proximal portion of the anastomosis between the LAD and
SVG (Fig. 3b, Movie 2). Endoluminal exclusion of the SVG
aneurysm with a covered stent and coil embolization were
planned because the SVG aneurysm increased in size, and
so the risk of subsequent rupturing was considered to be too
high. The patient was elderly and had a low exercise capac-
ity and multiple comorbidities, including dermatomyositis
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Fig. 1 a Coronary angiography (right anterior oblique view) demon-
strated a stenotic lesion of saphenous vein graft to the left anterior
descending artery (arrow). b Small aneurysm in a saphenous vein

Fig. 2 a Contrast-enhanced
computed tomographic axial
image revealed a 30 x 29 mm
mass in the saphenous vein graft
(SVG). The mass was com-
pressing the pulmonary valve
(arrow). b Three-dimensional
computed tomographic image
showing the aneurysm (arrow).
¢ Curved multi-planar recon-
struction image demonstrated
that the implanted bare metal
stent had fractured and was
floating in the SVG aneurysm
(arrow)

and osteoarthritis, and so was not considered a candidate for
repeat open heart surgery. Thus, we planned to revascular-
ize the occluded native LAD using a retrograde approach
and to block SVG blood flow with a covered stent and coil
embolization. Retrograde wiring of the occluded proximal
native LAD via the SVG aneurysms was successful. After
passing the antegrade wire into the occluded LAD using
the reverse controlled antegrade and retrograde subintimal
tracking (CART) technique, antegrade LAD blood flow was
reinstituted (Fig. 3c). A covered stent (3.0 mm x 12 mm)

graft to the left anterior descending artery (arrows). ¢ A bare metal
stent was deployed at the stenotic lesion

was implanted at the site of the anastomosis between the
native LAD and SVG to occlude retrograde blood flow
from the native LAD into the SVG aneurysm (Fig. 3d).
Three additional drug-eluting stents were implanted at the
site of the occlusion in the native LAD. Furthermore, four
embolic coils were inserted using a microcatheter in order
to abolish antegrade blood flow into the SVG aneurysm and
ensure that there was no residual flow into the SVG aneu-
rysm (Fig. 3f). The patient was discharged and experienced
an uneventful postoperative course.
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Fig. 3 a CAG demonstrates the SVG aneurysm occurred at the previ-
ous BMS implantation site (arrows). Graft flow is sluggish and turbu-
lent. b The proximal portion of the native LAD is occluded (arrow). ¢
Antegrade LAD blood flow is reinstituted using the reverse controlled
antegrade and retrograde subintimal tracking technique. d, e The cov-

Discussion

Aneurysmal dilatation of an SVG is an infrequent (<1 %),
but potentially fatal complication of CABG surgery [1].
SVG aneurysms are classified into true and pseudo-aneu-
rysms, and pseudo-aneurysms occur more frequently.
True aneurysms tend to occur long after bypass surgery
(more than 5 years) and to be located in the midportion
of the SVG [1]. True SVG aneurysm formation is thought
to involve atherosclerotic degeneration and is associated
with the valve area, which is weaker than other areas due
to its lack of circular smooth muscle [1-4]. On the other
hand, pseudo-aneurysms involve dilatation of the graft
with disruption of one or more of its wall layers, rather
than the expansion of all layers of the wall. Pseudo-aneu-
rysms are not lined by endothelial tissue and are caused
by focal distension and hematoma formation. They tend
to occur soon after bypass surgery (from 4 to 6 months)
at the sites of leaking or infected anastomosis [1]. In
this case, it was difficult to determine whether the lesion
was a true or pseudo-aneurysm because no histopatho-
logical examination was performed, and the patient’s
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ered stent was implanted at the site of the anastomosis between the
native LAD and SVG (arrow). Subsequent angiography found that
retrograde flow into the SVG aneurysm had been abolished. f The
four embolic coils were deployed in the aneurysm (arrow). Subse-
quent angiography showed that the proximal SVG had been occluded

intravascular ultrasound findings did not clearly demon-
strate the layers of the wall.

Several reports have described the mechanisms respon-
sible for the fracturing of drug-eluting stents. Positive
vessel remodeling with aneurysm formation and malap-
position caused by biological reactions to the eluted drug
can cause the stent to kink within the aneurysm, leading
to stent fracture. Alternatively, stent fracturing can lead
to aneurysm formation and, as a result, present late [5-7].
It was thought that the SVG aneurysm in this case might
have been caused by one of these mechanisms. Coronary
angiography before BMS implantation in the SVG to LAD
demonstrated a small SVG aneurysm, and a BMS was
deployed in that segment (Fig. 1a—c). The motion and kink-
ing of the stent within the aneurysm might have caused it to
fracture, which could have led to aneurysm formation.

The appropriate timing of surgical or percutaneous inter-
vention for patients with a SVG aneurysm is unknown.
For symptomatic patients, Sareyyupoglu et al. suggested
prompt treatment to eliminate the risk of subsequent rup-
turing [8—11]. A more conservative, observational approach
for asymptomatic patients seems to be reasonable for SVG
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aneurysms of less than 1 cm in diameter with brisk graft
flow. However, prompt treatment is recommended for SVG
aneurysms with a diameter exceeding 1 cm, as was found
in the present case [8]. Traditionally, SVG aneurysms are
managed with surgical excision and CABG, but the treat-
ment strategy has recently evolved to include endoluminal
exclusion with a covered stent or coil for patients such as
the patient in this case. In this case, endoluminal exclusion
was selected because of the patient’s general condition.
Instead of high restenosis rate of covered stent, a covered
stent was deployed at the site of the anastomosis between
the native LAD and the SVG in order to prevent retrograde
flow from the native LAD into the SVG, which might lead
to SVG aneurysm rupture. As mentioned above, the rate of
restenosis following placement of a covered stent is high,
and that this is of concern as it’s the mid-LAD, but that at
present the patient is angina free. And, endovascular coil
embolization of the SVG aneurysm was performed to pre-
vent antegrade flow from the aorto-saphenous anastomosis.
We decided not to deploy an embolic coil in the distal graft
because it might have shifted in the native LAD and pre-
vented blood flow to the distal LAD.

To the best of our knowledge, this is the first report of
an SVG aneurysm occurring at a previous BMS implan-
tation site, with the subsequent finding that the implanted
BMS was fractured. In addition, various percutaneous
approaches to the occlusion of SVG aneurysms have been
described, and this is the first case report in which distal
covered stent occlusion was used in combination with prox-
imal coil occlusion to occlude both ends of an SVG aneu-
rysm, which eliminated the subsequent risk for rupture.
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