HOW SHOULD | TREAT?

How should I treat a patient with giant left main coronary
artery aneurysm without associated stenosis?
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CASE SUMMARY

BACKGROUND: A 67-year-old man with a background of
hypertension and hypercholesterolaemia presented to the
rapid access clinic complaining of chest pain.

INVESTIGATION: CT coronary angiography showed an
aneurysm of the distal left main stem. This was confirmed
by coronary angiography, which revealed a 10 mm aneu-
rysm of the distal left main, which involved the proximal
segments of the left anterior descending and circumflex

arteries. Exercise stress echocardiography showed no
inducible ischaemia.

DIAGNOSIS: Giant coronary aneurysm without associated
stenosis.

MANAGEMENT: Conservative.
KEYWORDS: acute coronary syndrome, atherosclerosis,

coronary artery bypass grafting, giant coronary aneurysm,
vasculitis

PRESENTATION OF THE CASE

The patient is a 67-year-old man who was referred to the rapid
access cardiology clinic complaining of episodes of chest pain.
These were atypical in nature, were not reliably related to exercise,
and were occasionally occurring at rest. He had a background of
hypertension and hypercholesterolaemia. There was no family his-
tory of coronary artery disease and he was a non-smoker. Exercise
tolerance testing performed at the rapid access clinic was incon-
clusive and it was felt necessary to exclude significant coronary
disease with CT coronary angiography. This showed soft plaque
disease in the right coronary artery and significant calcification
which warranted further investigation. A significant aneurysm of
the left main bifurcation was noted (Figure 1).

The patient therefore underwent elective coronary angiography.
This revealed a large aneurysm of the distal left main measuring
greater than 10 mm and involving the bifurcation and proximal parts
of the LAD and circumflex arteries (Figure 2). The vessels distal
to the aneurysm were normal. There was minor atheroma through-
out the right coronary artery. Magnetic resonance peripheral angio-
graphy excluded aneurysmal disease elsewhere. Connective tissue
autoantibodies and syphilis serology were negative. There were no
clinical features of Ehlers-Danlos syndrome.
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Figure 1. A computed tomography coronary angiogram showing
aneurysm of the distal left main stem (arrow) with significant
calcification in the left anterior descending coronary artery.

How would | treat?

THE INVITED EXPERTS’ OPINION

Ormerod et al present an interesting case of a large isolated dis-
tal left main stem aneurysm. The management of this angiographic
finding is challenging because its rarity ensures that data on treat-
ment are confined to anecdotal case reports and expert consensuses.
Added to this is the association between this abnormality and acute
myocardial infarction and sudden cardiac death’, although this may
be related to concomitant coronary stenoses rather than a direct con-
sequence of the aneurysm. A further complexity in this case stems
from the absence of any reliable history of angina pectoris, or any
inducible myocardial ischaemia. Without doubt, given the potential
complexities of managing this gentleman, we would discuss him at
a Heart Team conference, and consider the following options.

PCI

The patient’s aneurysm extends from the left main stem into a calci-
fied LAD, and an equally sized circumflex that could not be surren-
dered. We would not consider performing PCI using conventional
bare metal or drug-eluting stents as this would expose the gentle-
man to an unacceptably high risk of stent thrombosis due to almost
certain stent malapposition. A covered stent could be used to seal
off the coronary aneurysm, and, whilst concerns over deliverability

Giant LMS aneurysm

Figure 2. Coronary angiography confirming a giant aneurysm of the
distal left main stem involving the bifurcation and proximal parts of
the circumflex and left anterior descending coronary arteries.
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are not relevant in this case due to the proximal location of the
aneurysm, the involvement of the bifurcation would prohibit its use.
If the circumflex was small, and safe to sacrifice, a covered stent
could be used. However, the long-term outcomes are unknown, and
the absence of drug elution would result in a high risk of resteno-
sis. We believe that PCI would carry a high risk of adverse events
in this case.

Surgical approach

From the information provided the patient appears to have a low
EuroSCORE, and therefore surgery by proximal and distal ligation
of the aneurysm and bypass grafting of the distal vessels would rep-
resent a relatively low-risk option.

Medical therapy

PRIMUM NON NOCERE

This patient’s aneurysm does not appear to be causing any symp-
toms, and therefore, given the uncertainties regarding optimal
management, conservative therapy is reasonable. This approach is
supported by large angiographic series which have failed to dem-
onstrate statistically significant differences in survival rates of
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patients with coronary aneurysms treated medically or surgically
when compared with controls who had similar degrees of obstruc-
tive coronary disease, but no aneurysm’. Medical therapy would
involve aggressive control of the patient’s risk factors, together
with use of antiplatelet therapy and anticoagulation. Finally, he
would require regular review and serial CT scans to monitor the
aneurysm’s size. Any symptoms or enlargement would necessitate

definitive treatment.

How would | treat?

THE INVITED EXPERT’S OPINION

Joanna J. Wykrzykowska*, MD, PhD

Aneurysms of the distal left main coronary artery are extremely rare
and therefore not only is the natural history poorly described but
also there are no evidence-based guidelines as to the management®.
If there is no associated stenosis and no demonstrable ischaemia,
the two main risks associated with expectative management are:
1) distal embolisation due to sluggish flow and clotting within the
aneurysm with myocardial infarction, and 2) continued aneurysm
expansion and rupture/dissection. Given that the symptoms of the
patient were atypical and there was no demonstrable ischaemia or
contraindications to dual antiplatelet therapy or anticoagulation,
perhaps medical therapy would be the best option®. The aneurysm
is not due to Kawasaki disease, so perhaps warfarin is not neces-
sary, and aspirin in combination with either prasugrel or ticagrelor
could prevent clotting and embolisation risk. Further intravascu-
lar imaging with IVUS could perhaps shed light on the presence
of thrombus or its absence. In the absence of connective tissue

Final decision

After deliberating, we would discuss the risks and benefits of each
option with the patient. Ultimately, we feel the final choice should
be between surgery and medical treatment, and the patient’s views
and preferences would be central to making a decision.
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disorders and inflammatory disorders, the risk of rapid aneurysm
expansion is lower and perhaps one could follow the size of the
aneurysm with a repeat CT sc an over six to 12 months. Only with
evidence of rapid enlargement would an intervention be indicated.
In the latter case, surgical management in combination with inter-
ventional management would probably address the two risks of dis-
section and embolisation®. Distal left main is usually not so easily
surgically accessible to surgeons for over-sewing. I would propose
asking the surgeons to place arterial bypass on the LAD (LIMA
to LAD, possibly minimally invasively). Subsequently, one could
exclude the aneurysm with a covered stent from the left main into
the RCX (jailing the bypassed LAD). The whole procedure could
possibly be performed in one session in a hybrid operating room”’.
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How did | treat?

ACTUAL TREATMENT AND MANAGEMENT OF THE CASE

Why we did not treat

Coronary artery ectasia is not in itself rare, with some degree of
ectasia found in between 1:12 and 1:30 patients at angiography. The
prevalence in the general population is lower, between 1:70 and
1:500 in autopsy series>**. It is defined as an arterial diameter 1.5
times greater than that of the adjacent vessel. It is most commonly
found in association with atherosclerosis, but may be secondary to
Kawasaki disease, connective tissue disease, various vasculitides,
mycotic vascular damage or cocaine use. The most common histo-
logic feature is destruction of the vessel media. The putative mech-
anisms include ulceration with positive remodelling, chronic nitric
oxide-mediated overstimulation, and direct damage by inflamma-
tory mediators. Coronary artery ectasia in the absence of significant
occlusive disease is substantially less common, and poses a thera-
peutic challenge. Arterial diameters of greater than 10 mm, such as
in our patient, are very rare. We discussed the patient in our medi-
cal/surgical multidisciplinary team meeting. We had three main
concerns in mind when deciding upon our management strategy:
the risk of thrombosis, that of further chest pain (or ACS), and the
risk of rupture.

Risk of thrombosis

The risk of thrombosis is generally considered to be low, but throm-
bus certainly may be found in giant aneurysms, and there is a risk of
embolisation into the distal vessel’. Anticoagulation with warfarin
has been used on the basis of the observed sluggish flow within the
ectatic segment, but is no longer considered optimal'’. There are
no randomised trials to guide management but anecdotal reports
support the use of antiplatelet therapy''. This is indicated in those
patients with plaque disease who present with acute coronary syn-
drome, or post CABG, but it is untested in ectasia without plaque
disease. We opted to treat the patient with dual antiplatelet therapy.

Risk of an ischaemic event

Ectatic arterial segments display reduced flow: this can lead to both
reduced distal flow and microembolisation, which may be experi-
enced by the patient as chest pain. Exercise stress echocardiogra-
phy in this patient was reassuring, showing normal left ventricular
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systolic function at rest with no regional wall abnormalities and no
evidence of inducible ischaemia at peak exercise. This conclusively
excluded any functional obstruction within or preceding the aneu-
rysmal segment.

Risk of rupture

According to Laplace’s equation, tension in the aneurysm wall at
a given pressure increases proportionately with the radius. Larger
aneurysms are more likely to rupture, but, in contrast to our exten-
sive knowledge of abdominal aortic aneurysm, data as to the rate at
which this might occur in coronary aneurysms are lacking. Rupture
was therefore a significant concern, something which has been
reported in the literature'>. Coronary artery ectasia is more com-
mon in those patients who have aneurysms elsewhere'>'*. These
are commonly found in the aorta or iliac, popliteal, or pulmonary
arteries, and occasionally in large veins. Such patients may suffer
from a generalised defect of the vascular wall and so this risk of
rupture may be higher. Our patient underwent MRI arteriography,
which excluded disease elsewhere. This may make the risk of rup-
ture lower, but this assumption is not evidence-based.

Monitoring vessel wall thickness is possible with intravascular
ultrasound (IVUS), but the amount of ionising radiation required
by regular coronary angiography, as well as the risk of injuring the
abnormal vessel with the relatively stiff [VUS probe, was consid-
ered unacceptable. Improvements in non-invasive imaging technol-

ogy may make such an approach feasible in the future.

Treatment options
We considered several treatment strategies in consultation with
the cardiothoracic surgery team. The first option would be a left
main bypass, with grafts to the proximal LAD and circumflex arter-
ies. The ectatic segment would need to be tied off, as otherwise
the grafts would be at risk of occlusion. A complex percutaneous
option could be conceived. This would probably include some form
of covered stent technique, with refashioning of the left main stem
bifurcation. The final option would be a conservative approach.
The natural history of coronary artery aneurysm is not well stud-
ied, but it appears that the majority of the risk of such lesions is
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due to associated atherosclerosis, rather than the dilatation itself>'°,
With this in mind, in this patient without significant atheroma, we
opted for a conservative strategy.

Conclusion

We recommended conservative management with close follow-
up. The patient was in agreement. He was not at all keen to go for
surgery and this was a factor in our decision making. Repeat CT
coronary angiography at six and 12 months was unchanged. We
continue to have an open mind, but would certainly re-explore
the option of surgery should annual CT coronary angiography
show significant changes in architecture or size, or should the
patient develop intractable symptoms. This case illustrates the
difficulty of managing risk in unusual circumstances, where evi-
dence is scant. Sometimes the most challenging decision is to do
nothing.
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