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Successful Treatment of a Ruptured Spontaneous Dissecting
Coronary Artery Pseudoaneurysm with a Covered Stent
in a Patient with Cardiac Tamponade
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Abstract

The rupture of spontaneous dissecting coronary artery pseudoaneurysms is rare, and no standard therapy
has yet been established for this condition. This report describes a case of a ruptured spontaneous dissecting
coronary artery pseudoaneurysm in a patient with cardiac tamponade that was successfully treated with emer-

gent implantation of a covered stent.
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Introduction

Case Report

Spontaneous coronary artery dissection is defined as dis-
section in the media without percutaneous coronary inter-
vention (PCI); it represents a rare cause of acute myocardial
ischemia and sudden death (1). However, no reports have
described the successful treatment of ruptured pseudoaneu-
rysms associated with spontaneous coronary artery dissec-
tion.

A covered coronary stent is a new tool for treating coro-
nary artery aneurysms, coronary perforation or rupture due
to PCI and represents a less invasive strategy than conven-
tional surgical repair for the treatment of these condi-
tions (2).

The present report describes the case of a patient with
cardiogenic shock due to cardiac tamponade related to a
ruptured spontaneous dissecting coronary artery pseudoaneu-
rysm. The patient was successfully treated with emergent
implantation of a covered stent.

A 76-year-old man was referred to our hospital due to
chest discomfort and T wave inversion in leads V2 to V6 on
an electrocardiogram (ECG). A physical examination per-
formed on admission revealed a blood pressure (BP) of 105/
55 mmHg, a pulse of 84 beats/min and a body temperature
of 36.9C. A chest X-ray was normal, and transthoracic
echocardiography (TTE) demonstrated a normal left ventri-
cle (LV) systolic function without asynergy.

Laboratory testing showed a white blood cell count of
9,390/mm’, a hemoglobin level of 10.1 g/dL, a blood urea
nitrogen level of 18.6 mg/dL, a creatinine level of 0.6 mg/
dL, an aspartate aminotransferase level of 29 IU/L, an
alanine aminotransferase level of 25 IU/L, a lactate dehydro-
genase level of 186 IU/L, a creatine kinase (CK) level of 12
IU/L, a C-reactive protein level of 5.58 mg/dL and a brain
natriuretic peptide level of 83.1 pg/mL. The troponin I level
was within the normal limits, although the serum immuno-
globulin (Ig) E level was extremely high (5,080 IU/L) with
eosinophilia (maximum number, 3,128/mm”).

Multidetector computed tomography (MDCT) showed an
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Figure 1.

Multidetector computed tomography (a), coronary angiography (b, c¢) and intravascular

ultrasound (b-1, b-2) examinations revealed a dissecting coronary aneurysm (b-1 is an intravascular

ultrasound examination image of the arrow #1 section, and b-2 is an image of the arrow #2 section) in

segment 6 of the left anterior descending artery with calcification (arrowhead). *: pseudolumen

aneurysm with calcification in segment 7 of the left anterior
descending coronary artery (LAD) (Fig. 1a). Coronary angi-
ography (CAG) demonstrated 50% stenosis with a coronary
artery aneurysm and dissection in segment 7 of the LAD
near the diagonal branch (Fig. 1b, c). An intravascular ultra-
sound (IVUS) examination using an Atlantis SR pro 2 coro-
nary imaging catheter (Boston Scientific, Boston, USA)
showed a coronary artery aneurysm with a flap and pseudo-
lumen in segments 6 and 7 (Fig. 1b-1, b-2).

The patient was treated with aspirin to inhibit thrombus
formation in the aneurysm; however, the coronary aneurysm
and stenosis were not considered to be large or severe
enough, respectively, to require coronary intervention. An
evaluation of the elevated IgE levels via IgE radioaller-
gosorbent testing was positive for Candida (3.41 UA/mL),
Aspergillus (1.50 UA/mL) and Alternaria (0.72 UA/mL). No
evidence of parasitic infection, Wegener’s granulomatosis or
Churg-Strauss syndrome was noted.

Approximately two weeks after admission, the patient’s
BP fluctuated and became transiently depressed without
symptoms. However, it thereafter returned to a normal level,
and TTE showed no abnormal findings, including apparent
pericardial effusion. Two days later, the patient developed
sudden onset of chest discomfort and hypotension with a BP
of 60/40 mmHg. A chest X-ray (Fig. 2a), ECG (Fig. 2b),
TTE (Fig. 2¢) and chest CT (Fig. 2d) indicated cardiogenic
shock due to cardiac tamponade. Following pericardiocente-
sis and the drainage of blood with a transfusion of low-
molecular-weight dextran and the intravenous infusion of

dopamine (5 pg/kg/min), emergent CAG was performed,
which showed leakage of contrast from the ruptured dissect-
ing pseudoaneurysm in segments 6 and 7 without stenosis or
occlusion of the coronary artery (Fig. 3a).

Percutaneous covered stent implantation was performed to
stop the bleeding. A 7-Fr MAC1 CLS3.5 left guide catheter
(Boston Scientific) was engaged in the left coronary artery.
IVUS was performed to assess the size of the vessel and de-
termine the stent size. The IVUS examination in addition to
coronary angiography revealed a 20-mm-length ruptured
aneurysm extending from segment 6 to 7. However, the di-
ameter and plaque volume of the dissecting aneurysm could
not be measured because the lesion had ruptured and was
oversized, although the plaque volume was small. Both the
proximal and distal sites of stent implantation were deter-
mined to be areas without dissection. The proximal lumen
diameter was 3.3x3.0 mm with a plaque volume of less than
50%, and the media-to-media diameter was 3.9x3.9 mm.
The distal lumen diameter was 2.8x2.1 mm with a plaque
volume of less than 50%, and the media-to-media diameter
was 3.8x4.2 mm. Based on these IVUS features, two ex-
panded polytetrafluoroethylene (ePTFE)-covered stents (3.0x
16 mm) (JOSTENT GraftMaster, Abbott Vascular, Redwood,
USA) were directly deployed at 12 atm after crossing the le-
sion of the LAD with the aneurysm with a 0.014-inch Run-
through NS guidewire (Terumo, Tokyo, Japan). The stents
were then dilated using a Powered Lacross balloon catheter
(3.5%x15 mm) (Goodman, Nagoya, Japan) four times at 20
atm. Following stent implantation, IVUS was repeated to
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Figure 2. Chest X-ray showed cardiomegaly with pleural effusion (a). Electrocardiography showed

low voltage, ST segment elevation in the II, aVF and V2 to V5 leads with terminal T wave inversion in

the V2 to V5 leads (b). Transthoracic echocardiography showed pericardial effusion and mild hypo-

kinesis of the anteroseptal wall of the left ventricle (c), while chest computed tomography showed

pericardial and bilateral pleural effusion (d).

confirm stent expansion and the absence of edge dissection
or incomplete stent apposition. The final lumen diameter
was 3.5%3.5 mm on IVUS. Unfractionated heparin was ad-
ministered as an antithrombotic agent during the procedure.
After the intervention, the ruptured aneurysm was sealed,
and the patient’s bleeding stopped approximately two hours
after the onset of cardiogenic shock. The CK level was
within the normal limits, despite the fact that one diagonal
branch was occluded (Fig. 3b).

Following intervention, 100 mg of aspirin and 75 mg of
clopidogrel were administered daily. One month after the in-
tervention, chest x-ray showed normal (Fig. 3c), ECG
showed normal (Fig. 3d), and CAG showed a normal coro-
nary flow without leakage at the lesion site at which the
covered stent had been deployed. The patient did not experi-
ence any ischemic episodes over the three-year follow-up
period.

Discussion

Several studies have described the use of ePTFE-covered
stents to treat ruptured coronary true aneurysms Or coronary
artery injury related to PCI (1). One autopsy study described
a case of ruptured spontaneous dissection causing cardiac
tamponade (3). However, to the best of our knowledge, this
is the first report to describe a case of the rupture of a spon-

taneous dissecting coronary artery pseudoaneurysm in a pa-
tient with cardiac tamponade treated with an ePTFE-covered
stent. Performing implantation of a covered stent is easy and
can be achieved much more quickly than conventional sur-
gery.

The short- and long-term outcomes after percutaneous im-
plantation of covered stents remain unknown (4). Recent
studies have reported delayed endothelialization following
PTFE-covered stent implantation when used for the manage-
ment of coronary aneurysms (5). Therefore, in-stent throm-
bosis must be prevented after PTFE-covered stent implanta-
tion. However, the present patient has not experienced any
ischemic complications over the three-year follow-up period
under treatment with conventional doses of aspirin and
clopidogrel.

The cause of dissecting coronary artery pseudoaneurysm
in the present patient appeared to be atherosclerosis, as no
evidence of other causes [e.g., Kawasaki disease, Takayasu’s
disease or connective tissue disorders (Marfan’s syndrome,
Ehlers-Danlos syndrome)] was apparent. However, the natu-
ral history of atherosclerotic aneurysmal coronary artery dis-
ease is usually favorable. The present patient exhibited a
high C-reactive protein (CRP) level and an extremely high
serum IgE level, as well as eosinophilia related to allergies.
Eosinophils secrete collagenolytic and basic proteases that
can weaken the medial layer of the coronary arteries (6). In-
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Figure 3. Coronary angiography showed rupture of the coronary artery aneurysm in segment 7 of

the left coronary artery (a), resulting in covered stent implantation. Subsequently, the bleeding
stopped (b). A chest X-ray (c) and electrocardiography (d) performed approximately one month after

the intervention were normal.

deed, a recent study suggested that coronary artery aneu-
rysms and tortuosity are common in patients with hyper-IgE
syndrome (7). Taken together, these observations suggest
that both hyper IgE and eosinophilia were related to the rup-
ture of the pseudoaneurysm associated with spontaneous
coronary artery dissection in the present case.

In conclusion, the use of covered stents should be consid-
ered a viable treatment option for the emergent treatment of
ruptured spontaneous dissecting coronary artery pseudoaneu-
rysms in patients with cardiac tamponade.
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