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1 | INTRODUCTION

Coronary artery aneurysm (CAA) development after bioresorbable
vascular scaffold (BVS) implantation is uncommon and its treatment is
not well established. We describe a case of acquired formation of mul-
tiple saccular aneurysms of the left anterior descending coronary
artery (LAD) after BVS implantation and their progressive enlargement
over time. Successful CAA exclusion was achieved with optical coher-
ence tomography (OCT)-guided implantation of covered stents.

2 | CASEREPORT

A 50-year-old male, smoker and hyperlipidemic was hospitalized with
anterior STEMI in a second level center. Emergency coronary angiog-
raphy revealed subocclusion of the proximal left anterior descending

coronary artery and subcritical disease of the mid and distal segments
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The development and progressive enlargement over time of multiple saccular coro-
nary artery aneurysms (CAA) after implantation of everolimus-eluting stent and bio-
resorbable vascular scaffolds (BVS) have been reported. CAA was successfully
excluded by two overlapped covered stents expanded inside a long metallic
drug-eluting stent to avoid dislodgment at the overlap point. Optical coherence
tomography (OCT) was repeatedly performed to monitor CAA expansion and to
guide treatment through precise measurement of aneurysm length and vessel size at
the landing zone. At 10-month follow-up, coronary computed tomography angiogra-
phy showed persistent CAA exclusion. To the best of our knowledge, this is the first

report of this technique to exclude a long CCA segment.

coronary imaging, percutaneous intervention, vascular ectasia

of the vessel. Primary PCl was performed with implantation of a
metallic  zotarolimus-eluting  stent  (ZES)
2.75 x 18 mm, Medtronic, Santa Rosa, CA) (Figure 1a). Ten days later,

the mid and distal diseased segments of the LAD were treated with

(Resolute  Onyx

elective implantation of two everolimus-eluting BVS (Absorb
2.5 x 28 mm + 2.5 x 12 mm, Abbott Vascular, Santa Clara, CA), while
a metallic everolimus-eluting stent (EES) (Sinergy 2.75 x 28 mm, Bos-
ton Scientific, San Jose, CA) (Figure 1b) was deployed proximally to
the BVS. Intravascular imaging was not performed at that time.

At 4-month follow-up, the patient was referred to our center
because of chest pain at rest. Coronary computed tomography angi-
ography (CCTA) showed patency and correct apposition of both
metallic drug-eluting stents and BVS with normal lumen appearance
(Figure 1c).

After 9 months, he was admitted to our emergency department
because of recurrent chest pain. A rise of high-sensitivity troponin

prompted urgent coronary angiography that showed multiple saccular
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FIGURE 1

Coronary angiography showing severe stenosis of the proximal left anterior descending (LAD) coronary artery and moderate

disease of the mid and distal segment of the vessel (a). Angiographic result after percutaneous revascularization with implantation of a single
metallic zotarolimus-eluting stent (Resolute Onyx 2.75 x 18 mm), one metallic EES (Sinergy 2.75 x 28 mm), and two overlapping BVS (Absorb
2.5 x 28 mm + Absorb 2.5 x 12 mm) in the mid and distal LAD segment (b). CCTA multiplanar reconstruction at 4-month follow-up showing
patency and correct apposition of the metallic DES with normal lumen appearance at the site of BVS implantation. Note the two BVS radiopaque
markers (arrows) (c). Ten months after covered stent implantation, CCTA showed stent patency without restenosis and persistence of CAA

exclusion (d)

CAA involving the mid and distal segments of the LAD previously
treated with the BVS (Figure 2a). Intracoronary imaging with OCT
(OPTIS Integrated System and DragonFly Imaging Catheter, Abbot
Vascular, Santa Clara, CA) confirmed the presence of multiple aneu-
rysmal dilations surrounding the central portion of the BVS and
showed unopposed and floating polymeric struts (Figure 2b). A small
aneurysm was also visible at the level of the metallic EES. We decided
for a conservative approach and indefinite dual antiplatelet therapy
(DAPT) was prescribed to prevent thrombus formation.

Although the patient had no symptoms, a follow-up coronary
angiography was performed 27 months after the index PCI. The exam
showed that the CAA had significantly increased in diameter and lon-
gitudinal extension (Figure 2c). In view of the progressive growth and
the perceived risk of thrombosis, we decided to proceed with a percu-
taneous treatment.

Via a radial access, a 6 F large lumen guide catheter was posi-
tioned in the left main coronary artery and a guide extension
(GuideLiner, Vascular Solutions, Sycamore, MN) was advanced to the
mid LAD in order to achieve good back-up support and to provide
adequate blood exclusion required for OCT imaging. The OCT scan
showed that BVS geometry was preserved at the distal edge with
complete endothelialization, while further CAA enlargement was visi-
ble in most of the BVS-treated segment. In this segment, partial strut
degradation interspaced with residual struts embedded in the arterial
wall was also observed. Restenosis at the overlap between the BVS
and the EES was also visible (Figure 2d). Furthermore, focal vessel
ectasia persisted around the EES, while the ZES was completely
opposed to the coronary artery wall. Considering that no major side
branches took off from the coronary segment with multiple CAA, we
decided to treat the patient with polyurethane membrane covered
stent implantation (PK Papyrus, Biotronik, Bulach, Switzerland). The
length of the aneurysmatic vessel segment was assessed with OCT

automatic longitudinal reconstruction and measured 42.6 mm, which

is longer than the maximal length of the available Papyrus covered
stent (26 mm), thus requiring implantation of two devices. Our con-
cern was the risk of articulation and dislodgement of the overlapping
Papyrus covered stents due to the lack of apposition and anchoring
inside the large aneurysmal segment.'? Therefore, we first deployed a
long metallic EES (2.5 x 48-mm, Xience Xpedition; Abbot Vascular,
Santa Clara, CA) across the CCA that was anchored to the proximal
and distal ends of the aneurysmatic segment. We then implanted two
Papyrus covered stents inside the metallic EES (2.5 x 20-mm
+ 3.0 x 26-mm) with approximately 3-mm overlapping. Finally,
postdilation with 2.5 x 15-mm and 3.0 x 15-mm NC balloons at
20 atm was performed. Complete CAA exclusion without leaks was
confirmed with angiography (Figure 2e), while OCT showed complete
covered stent expansion with a minimal stent area of 5.48 mm? and a
minimal lumen diameter of 2.64 mm (Figure 2f).

The patient was discharged the following day with life-long
DAPT. At 10-month follow-up after covered stent implantation, he
was asymptomatic and CCTA showed vessel patency, no dislodgment

of covered stents, and persistence of CAA exclusion (Figure 1d).

3 | DISCUSSION

Acquired CAA following first-generation DES implantation is rare and
their occurrence has been extensively described. Although underlying
mechanisms remain unclear, DES components (antiproliferative drug,
polymer, and stent strut) might cause vessel wall damage with subse-
quent hypersensitivity reactions and inflammatory changes of the
medial wall affecting the vascular remodeling process.>> There have
been fewer reports of CAA formation after implantation of second-
and third-generation DES probably due to improvements in the drug-
polymer combination and reduction in strut thickness.® After BVS

implantation, the formation of invaginations in the arterial wall is
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common and may lead to aneurysm development months after BVS
placement.” The resulting strut malapposition and intraluminal
bioresorption compromise the laminary flow and facilitate throm-
bosis.2? Although aneurysms are predominantly focal, %! progres-
sive dilation was also reported by Varghese et al., 6 month after
deployment of a 3.0 x 18-mm BVS in the left circumflex coronary

artery with further enlargement at 12-month follow-up.?

FIGURE 2 Coronary
angiography and corresponding
OCT imaging. Coronary
angiography and three-
dimensional OCT reconstruction
9 months after the index
procedure showing multiple
saccular CAA involving the mid-
distal LAD previously treated
with BVS (a). OCT longitudinal
view and cross-sectional images
from distal to proximal show the
BVS distal segment well apposed
and covered by a discrete
neointima (1,2), vascular ectasia
with floating struts (3,4), BVS-EES
overlap with some white
thrombus (5,6), and the metallic
EES aneurysm (7, asterisk) (b).
Significant increase in CAA size
was evident at 27-month follow-
up angiography and three-
dimensional OCT reconstruction
(c). OCT longitudinal view and
cross-sectional images
demonstrate huge increase in
diameter and extension of the
aneurysmatic segment (42.6 mm)
not involving the BVS edges (1).
Black boxes are still visible in
some frames (1,3,4) together with
unopposed and floating struts (5).
A focal aneurysmatic dilation
persists around the metallic EES
(6, asterisk) (d). After implantation
of two PK Papyrus covered
stents inside a 48-mm long DES,
coronary angiography and three-
dimensional OCT reconstruction
show complete exclusion of the
long CAA segment (e). OCT
longitudinal view and cross
sectional images from the distal
landing zone (1), through the PK
Papyrus segments (2,3,4) and to
the metallic EES (Synergy) with
moderate hyperplasia (5) and
endothelialization (6) (f)

Y

Patients with large CAA may be clinically silent and incidentally
detected during coronary angiography or CCTA. Nevertheless, acute
coronary syndrome can develop due to occlusive thrombosis or distal
thrombus embolization, particularly in the event of progressive
increase of CAA size.”!® Patel et al. described a case of BVS
bioresorption and thrombus formation leading to an acute coronary

syndrome due to distal embolization 32 months after initial BVS
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placement.® Furthermore, previous studies demonstrated that CAA
are associated with higher rate of major adverse cardiac events,
mainly driven by myocardial infarction and target lesion revasculariza-
tion.** As treatment strategies are not clearly defined, due to the lack
of randomized trials and published guidelines, CAA management
should be individualized based on patient characteristics, clinical pre-
sentation and CAA location, morphology, and size. Our case is a
unique report of multiple large aneurysms subsequent to BVS place-
ment with progressive enlargement and longitudinal extension, whose
treatment was justified by the perceived risk of thrombosis. Treat-
ment options, apart from medical management, include surgical exci-
sion, coronary bypass grafting, and percutaneous intervention. In view
of the distal LAD site of the CAA, surgical treatment was excluded.
Thus, despite percutaneous CAA treatment is not well defined and is

1314 we decided to treat the

associated with technical challenges,
patient with PK Papyrus covered stents because the aneurysmatic
segment did not involve major side branches. We chose this device
due to its advanced covered single-stent design that has greater flexi-
bility and smaller crossing profile than the Graftmaster stent (Abbot
Vascular, Santa Clara, CA), which is made of an ultra-thin layer of
expandable polytetrafluoroethylene placed between two stents using
a sandwich technique. As dislodgement of covered stent with conse-
quent coronary thrombosis was reported in case of incomplete
anchorage in aneurysmatic segments of the vessel,"? we used a new
technique consisting in the placement of two covered stents inside a
long metallic EES placed from “nondilated to nondilated” landing seg-
ments. Pre-intervention OCT imaging played a key role to measure
precisely the length of the aneurysmatic segment, to identify proximal
and distal landing zones, and for choosing the appropriate stent size in
order to obtain complete sealing. Moreover, the presence of a DES
behind the covered stents may have played a role in preventing reste-
nosis.'® Indeed, the technique proved effective and we were able to
exclude the CAA with good clinical and CCTA results at 10-month

follow-up.

4 | CONCLUSION

Development of CAA after BVS implantation is uncommon and its
treatment is not well established. When CAA enlarge over time,
thrombosis or rupture risk may increase and exclusion by covered
stent implantation may be indicated. In case of an aneurysmatic seg-
ment longer than the available covered stents, successful treatment
can be achieved with OCT-guided covered stent implantation inside a

previously deployed long metallic DES.
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