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Spontaneous
Resolution of Coronary
Artery Pseudoaneurysm

Consequent to Percutaneous Intervention
with Paclitaxel-Eluting Stent

Pseudoaneurysm formation is a rarely reported phenomenon after percutaneous coronary
intervention. The natural course and clinical complications of coronary pseudoaneurysms
are not well described, and the possible contribution of drug-eluting stents to the forma-
tion of coronary artery pseudoaneurysms is ill defined. Herein, we describe the case of
a patient who experienced pseudoaneurysm formation 1 month after deployment of a
paclitaxel-eluting stent. Healing was delayed, and there was resolution after 2 years of
follow-up. (Tex Heart Inst J 2008;35(2):189-92)

he development of a coronary pseudoaneurysm after stent deployment is rare-

ly reported, and little is known regarding the prognosis. When a drug-elut

ing stent (DES) is used, this complication poses a potentially serious problem
due to the inhibitory effect of the drug on healing within the surrounding vascular
tissue. Some investigators have suggested that a DES can pose an inherent danger in
that it delays or prevents vascular healing and might cause a hypersensitivity reaction
at the site of contact with the coronary endothelium."* Pseudoaneurysms, of course,
can lead to such adverse outcomes as thrombosis with distal embolization, rupture,
and cardiac tamponade.® Herein, we report a case of pseudoaneurysm formation 1
month after the deployment of a paclitaxel-eluting stent (TAXUS™, Boston Scientif-
ic Corporation; Natick, Mass) in a proximal left anterior descending coronary artery
(LAD) lesion, with delayed healing over the next 2 years.

Case Report

In June 2005, a 49-year-old man presented with unstable angina after a 6-month his-
tory of exertional chest pain. His medical history included obesity, dyslipidemia, hy-
pertension, smoking, and a significant family history of early-onset coronary artery
disease.

Transthoracic echocardiography showed normal left ventricular systolic function
with no remarkable structural abnormalities. Coronary angiography revealed a focal
stenosis in the proximal LAD for which intervention was deemed necessary (Fig. 1).
The lesion was predilated with a Maverick® 3.0 x 9-mm balloon (Boston Scientific/
Scimed; Maple Grove, Minn) to 6 atm, after which a 3.0 x 16-mm paclitaxel-eluting
stent was deployed at a maximal pressure of 18 atm with no residual stenosis.

The patient experienced recurrent chest pain 1 month after the initial percutane-
ous coronary intervention (PCI), and he was taken for repeat coronary angiography.
The LAD stent remained widely patent. However, just outside of the mid-portion of
the stent was a small contrast collection, which appeared to reveal a pseudoaneurysm
(Fig. 2A). This diagnosis was suspected because of the unusual shape of the contrast
collection, which was consistent with the mechanism of focal dissection that typical-
ly results from PCI. Subsequent cardiac computed tomography showed a 3 x 2-mm
pseudoaneurysm at the mid-portion of the stent (Fig. 3).

During a 2-year period of follow-up, the patient’s medical regimen included aspirin,
clopidogrel, simvastatin, and metoprolol. Eight months after the initial DES place-
ment, coronary angiography disclosed minimal residual luminal irregularities at the
stented segment and near-resolution of the pseudoaneurysm (Fig. 2B). Coronary an-
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giography 2 years after the stent deployment revealed
resolution of the pseudoaneurysm (Fig. 2C).

Discussion

Due to the inherent limitations of coronary angiography,
pseudoaneurysms that form after PCI are usually over-
looked, or they are misdiagnosed as true aneurysms.”
Only a few cases have been reported.® The incidence
of formation of coronary artery aneurysms is 2% to
10% after PCI> However, the incidence and natural
history of coronary artery pseudoaneurysms after PCI
are not well known by coronary angiography alone.*"
Pseudoaneurysm formation is more commonly a result
of traumatic rupture or deep-vessel injury of an artery.
The fibrous wall of a pseudoaneurysm forms a contin-

Fig. 1 Coronary angiography (right anterior oblique caudal view)
shows a lesion in the proximal left anterior descending coronary
artery (arrow).

Fig. 3 Axial computed tomographic image of the proximal left
anterior descending coronary artery, with pseudoaneurysm
(arrow) at the mid-segment of the stented vessel.

uum with the structure of the adjacent vascular wall but
lacks 1 or more of the wall’s vascular layers (tunica in-
tima, tunica media, and adventitia). It has been sug-
gested that pseudoaneurysms can progressively enlarge
and rupture.”

The role of DES in the formation of coronary an-
eurysms and pseudoaneurysms remains controversial.
Sirolimus has been associated with increased apoptosis
in the vascular wall in animal models.! Higher rates of
incomplete stent apposition are associated with siroli-
mus-eluting stents than with bare-metal stents.? This
suggests that sirolimus-eluting stents inhibit the healing
of vessels in cases of large, unsealed arterial dissection.
Further, Stabile and associates® suggest a patient-specific
sensitivity to rapamycin (sirolimus) as a cause of aneu-
rysmal dilation and incomplete apposition. In contrast,
Wong and colleagues® reported success in the deploy-
ment of sirolimus-eluting stents for complex coronary
dissection and appropriate lumen-sealing, both imme-
diately and after 2 months.

The natural history of DES-related pseudoaneurysms
has not been clearly defined. Paclitaxel, originally isolat-

Fig. 2 Coronary angiography (right anterior oblique caudal view) shows the left anterior descending coronary artery A) 1 month after
stent placement (arrow denotes pseudoaneurysm in the proximal segment), B) 9 months after percutaneous coronary intervention, and

C) at the patient’s 2-year follow-up examination.
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ed from the Pacific yew tree, Taxus brevifolia, has been
used as an antineoplastic agent under the brand name
Taxol® (Bristol-Myers Squibb; New York, NY). Its effi-
cacy in reducing neointimal proliferation and restenosis
is due to its unique mechanism of action in promoting
the assembly of tubulin into extraordinarily stable mi-
crotubules, thereby interrupting cellular proliferation,
migration, and signal transduction." These inhibitory
cellular mechanisms have been troubling in the pres-
ence of coronary aneurysms. Experiences with siroli-
mus-eluting stents and the resultant data suggest that
paclitaxel-eluting stents could contribute similarly to the
late positive remodeling (re-endotheliazation) of aneu-
rysmal or pseudoaneurysmal vascular walls. However,
a recent report by Kim and co-authors® showed spon-
taneous resolution, at 9-month follow-up, of a neo-
aneurysm of the coronary artery after paclitaxel-eluting
stent implantation. In our patient, the longer delayed
healing compared with that previously reported may
be attributed to differences in atheroma composition
and degree of dissection, in addition to differences in
the kinetics of drug elution and inflammation.' Intra-
vascular ultrasonographic studies have identified factors
such as atheroma burden, stent malapposition, and stent
dissection that have contributed to the development of
pseudoaneurysm. In our patient, we hypothesize that
a non-angiographically visible dissection provoked this
phenomenon, with resultant thrombosis and negative
remodeling over time. To our knowledge, this is the 2nd
reported case in the medical literature of pseudoaneu-
rysm formation after TAXUS™ stent implantation, and
the Ist report of resolution delayed until the 2-year fol-
low-up.

The case of our patient shows that delayed luminal
healing can occur after the formation of a small pseu-
doaneurysm consequent to the deployment of a pacli-
taxel-eluting stent, and that the condition can be treated
conservatively, with spontaneous resolution expected
over time.
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Editorial Commentary

The newer drug-eluting coronary stents (DESs) incor-
porate on their surface an antineoplastic agent within
a timed-release polymer. These stents are shown to in-
hibit or prevent neointimal hyperplasia after placement,
thereby reducing restenosis rates to less than 10% across
a wide spectrum of clinical and angiographic subsets.
Although DESs were initially approved for use in pa-
tients in stable condition who had relatively simple cor-
onary lesions, their use has rapidly expanded to more
complex coronary lesions and to acute clinical settings.

Although hyperplasia of smooth muscle cells from the
arterial medial layers is blocked, recent patho-anatomic
studies have raised concerns about incomplete neointi-
mal coverage by endothelial cells and other “healing”
cells, with perhaps deleterious consequences in at least
some patients. Metal allergy (to nickel or molybdenum)
exists during the use of all current stents, but DESs incur
the further risk of eosinophilic or heterophilic infiltrates
that develop in response to the polymer materials. The
combination of vascular injury and dissection, together
with delayed healing and hypersensitivity reactions, ren-
ders DES more likely than bare-metal stents to promote
coronary aneurysm formation. Although this explana-
tion was also advanced to explain the phenomenon of
late stent thrombosis, the incidence of late thrombosis
now appears to be equivalent for bare-metal stents and
DESs; therefore, this view has softened somewhat. Nev-
ertheless, caution is warranted before this explanation is
too hastily discarded.

The case report by Chen and colleagues' points out
another important unanswered question—the risk of
coronary aneurysm (or pseudoaneurysm) formation
after DES implantation.? Second to stent thrombosis,
stent aneurysm is a concern when the long-term safety
of DESs is being considered, and one can foresee a par-
allel trajectory of interest.

According to results from randomized trials,** the in-
cidence of aneurysm formation after DES implantation
is low within the first 9 months, with frequencies rang-
ing from 0.2% to 2.3%—a rate similar to that report-
ed after bare-metal stent implantation (0.3%-3.9%).
However, beyond those trials, the overall frequency of
coronary artery aneurysms after DES implantation is
still largely unknown. Only 2 abstracts presented so far
have suggested that occurrence rates are low.”

When considering this parallel between aneurysm
formation and stent thrombosis, one can anticipate some
questions. What exactly is a coronary aneurysm? Lumi-
nal dilation of more than 20%, or more than 50%,
are commonly used cutoffs, but why? The absence of
a uniform definition throughout the medical literature
and the clinical trials renders any conclusions extremely
premature. As for treatment, coronary-stent aneurysms
offer more evidence that medicine continues to be both
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art and science, since most treatment decisions are made
on a case-by-case “best clinical judgment” basis. Given
the rarity of overall aneurysmal events thus far, and the
lack of published data, treatment approaches must be
tailored to each patient. Instead of choosing a traditional
interventional approach (surgery or coiling), Chen and
colleagues' opted—with success—to observe the con-
dition without applying specific treatment. In their pa-
tient, the natural evolution of the aneurysm was toward
healing. Whether this is usual is not known.

Because the natural history of coronary-stent aneu-
rysms is almost completely unexplored, more data are
needed. Toward this end, clinicians should be encour-
aged to report aneurysmal occurrences, and keepers of
registries and databases encouraged to explore the infor-
mation that is available to them. While it is to be hoped
that unaided healing is the norm, this outcome and its
frequency will have to be documented in more complete
detail before the caution flag is lifted.

Cezar Iliescu, MD,
Cardiology Department,
University of Texas M.D. Anderson Cancer Center,
Houston
and
H. Vernon Anderson, MD,
Cardiology Division,
University of Texas Health Science Center,
Houston
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