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Percutaneous coronary intervention in critical occlusion of the left main coronary artery after acute aortic
dissection.
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ABSTRACT:

We report the case of a 45-yr-old-male referred to our hospital with diagnosis of type A aortic dissection.
During emergency surgery, the ascending aorta was replaced with a supracoronary tube, and a Y-shaped
graft bypass was performed from aortic tube to brachiocephalic artery and left carotid artery due to the
involvement of both carotids. Signs of myocardial ischemia appeared on the third week after surgery, with
electrocardiographic changes, cardiac marker elevation and severe ventricular dysfunction. Coronary
angiography showed critical stenosis of the left main coronary artery, due to extrinsic compression, and
extensive dissection of the left coronary tree. The patient underwent percutaneous coronary intervention in
which four infracoronary stents were placed with a satisfactory outcome.
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INTRODUCTION

Proximal extension of acute aortic dissection(AAD)
involving the origin of coronary arteries produces a
myocardial perfusion deficit and myocardial
infarction and is a severe and frequently lethal
complication of AAD!'. In most cases of myocardial
ischemia from AAD, ischemia signs are usually
observed before surgery and most frequently affect
the right coronary tree2. We report the case of an
AAD in which coronary involvement appeared as a
proximal flap progression in week 3 after aorfic
surgery, affecting the left coronary free. We
selected a percutaneous interventionist approach
rather than conventional surgical management.

CASE REPORT

A 45-yr-old male with a history of colonic
polyposis and ulcerous colitis under treatment with
mesalazine aftended the Emergency Department
of another hospital with chest pain. Complementary

test results yielded a diagnosis of type B acute aortic
dissection (AAD), and the patient was scheduled for
endovascular freatment. After progression to
refrograde type A AAD during this procedure, the
patient was transferred to our center for emergency
surgery.

Transesophageal echocardiography and
computed tomography studies on admission
confirmed the diagnosis of type A AAD with
extension from aortic valvular plane to iliac arteries
and severe involvement of supra-aortfic and
abdominal arteries. Emergency surgery was
performed, replacing the ascending aorta with a
supracoronary aortic tube after verifying the
competence of the aortic valve. Because of the
proximal dissection of the brachiocephalic artery
and left carofid artery, it was also necessary to
perform a Y-shaped graft bypass from the aqortic
tube to these vessels.
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Post-surgical complications during the first
week of intensive care unit (ICU) stay included:
perioperative extensive acute right ischemic stroke,
respiratory sepsis, and venous thrombosis of internal
and common jugular veins and of both subclavian
veins. The clinical course of the patient was
favorable, with a tendency towards stabilization
and control of the above complications. However,
in week 3 of ICU stay, the elecfrocardiogram
showed anterolateral changes and there was an
increase in cardiac enzymes, with a peak troponin |
level of 10 ng/ml (upper normal limit of 0.5 ng/ml).
Transesophageal  echocardiography  revealed:
segmental contractility alterations in  anterior,
lateral, and inferolateral segments; significant left
ventricular dysfunction (estimated left venfricular
ejection fraction, 30%); and progression of the
dissection to the non-coronary sinus and left
coronary sinus; the latter was distal to the ostium of
the left main coronary artery (LMCA), which showed
partial thrombosis and ostial involvement, indicating
its possible dissection or thrombosis (figure 1).

Figure 1:
image; cross-sectional slice very close to the aortic
valve showing thickening of the aortic wall with
decreased inner diameter and blood flow (+) of the
left main artery, corresponding to aortic dissection
with false lumen thrombosis.

Transesophageal echocardiography

This case of aortic dissection progression to the
LMCA with myocardial ischemia and severe
ventricular dysfunction was considered for surgery.
However, given the high surgical risk due to the
recent extensive acute stroke and the graft from
the aortic tube to both carotids, a percutaneous
coronary intervention (PCl) was ordered. Intra-
procedure findings included crifical stenosis of the
LMCA ostium due to extrinsic compression (flap with
thrombosis of the false lumen) and dissection of the
anterior descending artery (DA) and circumflex
artfery down to medial portions (figure 2a). Four
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pharmacoactive stents were placed during the PCI:
two overlapping stents in the DA, one in the
circumflex artery, and the fourth at the level of the
LMCA and DA, with a satisfactory outcome (figure
2b). On day 6 post-PCl, a new catheterization
showed that the coronary tree and stents had an
excellent appearance, and the echocardiography
study evidenced an improvement in the ventricular
dysfunction. After 7 weeks of ICU stay, the patient
was discharged to a normal hospital room in a
good general state.

Figure 2: (q)
subtotal stenosis of the left main coronary artery at
proximal level. The flow of the anterior descending
artery and circumflex artery is reduced due to the

Coronary angiogram evidencing

dissection in the ftwo vessels; (b) Coronary
angiogram after stent placement, showing the
good flow of the coronary arteries and the post-
procedure appearance of the left main artery.

DISCUSSION

AAD is an extremely severe disease with an annual
incidence of 5-30 cases/million inhabitantss. It is
caused by the formation of a false lumen in the
medial layer of the aortic wall. Dissections are
classified as a function of their retrograde or
antegrade extension and the presence and
localization of primary tears. AAD types A and B
were defined by the Stanford group according fo
the involvement or non-involvement, respectively,
of the ascending aorta, a critical issue for the
therapeutic management of the patients. Known
predisposing factors for AAD include advanced
age, systemic arterial hypertension, congenital
anomalies of the aortic valve, hereditary disorders
of the connective system, and fraumas, among
others. AAD can also have an iatrogenic origin, with
a reported incidence of 1.33-6.8% during
endovascular freatment for type B AADA.
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Despite  major diagnostic and  therapeutic
advances, the mortality rate for type A AAD
remains elevated, with the most recent data for
Spain (Spanish Acute Aortic Syndrome Register,
2009) evidencing a hospital mortality rate of 41.1%
(33.4% of surgically treated patients and 71.2% of
medically freated patients) 5.

We highlight the delayed onset of
myocardial ischemia (week 3 post-surgery) in the
present patient, possibly attributable to proximal
progression of the dissection or a residual dissection.
Myocardial ischemia attributable to coronary artery
involvement is observed in 5.7 - 11.3% of patients
with type A AAD at the fime of diagnosis, due fo
compression of the coronary ostium by a
hematoma or its occlusion by an infimal flaps. The
localization in our patient is also unusual, with few
reports of AAD-related LMCA involvement in the
literature, most frequently in patients who develop
heart failure from left ventricular dysfunction or who
do not survive’s, Spittell studied 236 AAD cases and
found the dissection to be more frequent in the right
versus left coronary artery, with a consequently
greater involvement of the inferior myocardial wall?.
The false lumen usually develops on the right
anterior side of the ascending aorta, explaining the
higher incidence of dissection in the right coronary
free.

Another noteworthy feature of the present
case is the application of PCl to treat coronary
artery dissection.  Revascularization surgery has
conventionally been applied for the challenging
management of patients with AAD and coronary
artery involvement. Neri et al? classified coronary
ostial lesions into three types as a function of the
extent of the proximal dissection: fype A, osfial
dissection; type B, dissection with a coronary false
channel; and type C, circumferential detachment
with an inner cylinder intussusception. The authors
recommended revascularization surgery for the
repair of all three types of lesion. However, this
surgery is not always feasible, and the present results
confim that PCl is a viable alternative to
conventional surgical treatment. Some data have
been published on the \Ufilization of PCl,
angioplasty, and stent implantation to facilitate
early coronary revascularization and reduce
myocardial damage in cases of AAD with coronary
dissectioné. However, the evidence is limited to case
reports, and the effectiveness of this approach has
not been verified in a clinical trial. Moreover, PCI
was usually performed before surgery in the
previous studies, and very little information s
available on the use of PCl after aortic repair
surgery1°,
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CONCLUSIONS

A delayed myocardial ischemia in patients with
type A AAD, as in the present patient, is uncommon
but should be taken into consideration because of
its severity and the need for rapid actfion. The
present results indicate that PCl is a viable
therapeutic option for this complication.
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