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Mortality from myocardial infarction (MI) has been decreasing since the introduction of primary percutaneous intervention. Late
complications still pose a dilemma, such as deterioration of left ventricle (LV) function, LV aneurysms, and LV thrombus formation. If
not adequately managed in a timely manner, this can result in life-threatening consequences. Restoration of LV function by surgical
resection of the infarcted LV wall is an option for a few complicated cases, with variable outcomes.

A 66-year-old man presented with dyspnoea 2 years after his initial Ml, which was treated with a drug-eluting stent to his left cir-
cumflex artery. His Warfarin had been stopped after 6 months of treatment of a small LV thrombus, which was noted at the time of
his initial infarction. His echocardiogram on admission demonstrated severe LV systolic impairment of 23% (which had deteriorated
from 40%) with a giant true aneurysm of the basal to mid-lateral wall, which resembled a Valentine heart. The presence of a large,
organized thrombus filling the aneurysm complicated the case further. The patient underwent a resection of the LV aneurysm and
thrombus. He remained asymptomatic and maintained a significant improvement of his LV function to 47% at his 5 months scan.

The importance of imaging post-large Ml and follow-up imaging once thrombus resolution has occurred is crucial. Patients with
large LV aneurysm associated with severe refractory LV impairment and LV thrombus should be considered for LV aneurysmect-
omy for prognostic benefit and symptom relief.
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patients.

e Left ventricle (LV) thrombus may reoccur or become chronic if there is a large akinetic segment of the myocardium.
e Left ventricle aneurysmectomy should be discussed as an option in severely impaired LV function with LV thrombus or symptomatic

e Cardiovascular magnetic resonance scans should be considered in large myocardial infarction to confirm resolution of subtle thrombus in
severely dilated and impaired LV and for assessment of akinetic walls when LV aneurysmectomy is being considered.
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Since the introduction of primary percutaneous coronary intervention,
mortality from acute myocardial infarction (MI) has decreased.’
Despite this, left ventricular (LV) failure and LV thrombus is a known
complication and a cause of increased mortality after the acute period.
Left ventricle thrombus is associated with cerebrovascular accident and
systemic thromboembolisms.? Previous studies have suggested the in-
cidence of LV thrombus in anterior Ml being up to 56%. Although most
recent studies suggest a lower incidence of up to 8%. This may be at-
tributable to early reperfusion and the introduction of effective heart
failure medication such as angiotension-converting enzyme inhibitors.*
An anterior ST elevation Ml (STEMI), significant LV dysfunction, and
microvascular obstruction are major risk factors for LV thrombus for-
mation.? The detection of LV thrombus has been reported to be higher
with cardiovascular magnetic resonance (CMR) compared with echo-
cardiogram,® which often patients do not routinely have post-discharge.
Missing a late formation LV thrombus could have life-threatening con-
sequences to the patient and the association with LV aneurysms poses a
debate of whether medical or surgical approach should be considered.

Day Events/tests

2 years earlier Ml requiring stent to co-dominant LCx
Day 1 Presented with SOB during outpatient
echocardiogram
Day 3 Patient underwent a CMR: revealed severely
impaired LV shaped like a ‘Valentine’ heart
Day 4 Patient underwent a coronary angiogram: showed
moderate to severe lesions but no acute
occlusion of a coronary artery
Day 5 Multidisciplinary meeting consensus for patient to
undergo LV aneurysmectomy
Day 7 Patient underwent LV aneurysmectomy and
thrombus removal
Day 8 Post-operation echocardiogram confirming, no
pericardial effusion, improvement of LV
function to 42% and no obvious thrombus
detected
Day 14 Patient discharged from hospital with uneventful
post-operation recovery
4 months Patient underwent an CMR confirming
post-operation improvement of ejection fraction (EF) had
remained and there was no further residual LV

thrombus formation

A 66-year-old male with a past medical history of Type 2 diabetes and
hypertension was transferred to the Cardiothoracic Unit with worsen-
ing breathlessness. The patient had previously presented 2 years ago
with chest pain and was diagnosed with a large MI due to a co-dominant
left circumflex artery (LCx) occlusion, which was treated with a
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drug-eluting stent. He was noted at the time to have severe LV impair-
ment and a small laminar thrombus on echocardiogram and a dual path-
ology for his severe LV impairment was considered at the time with a
plan for an outpatient CMR, which did not occur. He was medically op-
timized, for heart failure, anticoagulated, and his EF had increased to
40%. According to the patient, he had been advised to stop his anticoa-
gulation after 6 months and there had been no further plans of re-
imaging him. Unfortunately, the patient was lost to follow-up. He had
remained compliant on his heart failure medications. Due to multiple
unattended appointments, this was his first presentation since his Ml.

On clinical examination, he was haemodynamically stable, and his
chest was clear, with no peripheral oedema. His admission ECG
showed sinus bradycardia, rate of 53 b.p.m. with Q waves in Leads I,
V5, and V6. His echocardiogram had shown a deterioration in LV sys-
tolic function with EF of 20% despite heart failure medication and a
large aneurysmal lateral wall with a large laminar thrombus. The patient
was immediately started on anticoagulation with Warfarin.

He underwent an angiogram, which showed an unobstructed left
anterior descending artery, moderate to severe LCx ostial disease
with mild in-stent restenosis, and mild to moderate stenosis of the
small right coronary artery. For further assessment of myocardial via-
bility and thrombus size, the patient underwent a cardiac MRI (CMR).
This showed a severely dilated LV with severely impaired LV systolic
function (EF 23%), a giant LV aneurysm out pouching from the basal
to mid-inferolateral and inferior walls (101 mm width, 64 mm depth
with a broad neck of 73 mm), resembling a Valentine heart (Figure 1).
There was full thickness infarction of all aneurysmal segments and a
large organized, thrombus filling the aneurysm, measuring 90 X
29 mm. The right ventricle was of a normal size and systolic function
(EF: 59%).

The patient was discussed in the multidisciplinary team (MDT) meet-
ing, and it was deemed that he would benefit from a LV aneurysmect-
omy and thrombectomy for better prognosis and symptom relief. The
patient had a successful operation, and he was discharged with no com-
plication. His follow-up echocardiogram showed a normal LV cavity size
with improvement of his LV systolic function (EF of 42%) with akinetic
inferolateral and anterolateral walls. He has remained on Warfarin and
heart failure medications. A follow-up CMR nearing Valentine’s Day
confirmed a significant improvement in his LV function, which had
maintained at an EF of 47%, with no evidence of further thrombus.
The patient remained in NYHA Class | (Figure 1).

The highest risk of LV thrombosis formation is within the first 3 months
of a MI. Up to 85-90% of thrombi will be detected in the first 7-14 days
but 15% can be detected at the 8-9-week scan interval.>* Often an
echocardiogram scan may not show a clear thrombus or be as sensitive
as a CMR scan in its detection. Therefore, CMR should potentially be
considered for LV thrombus assessment in high-risk patients but re-
peating at least the echocardiogram scan during follow-up would be
beneficial before considering stopping anticoagulation. The 2017 ESC
STEMI guidelines suggest 6 months of anticoagulation for mural throm-
bus with a repeat echocardiogram to decide on further long-term
therapy.”

Atrue LV aneurysm is defined as an area of akinesia, which involves a
full wall and protrudes, resulting in a reduced EF.° Left ventricle aneur-
ysm and severely impaired apical segments are associated with higher
risk of thrombus formation.” The main aim of a LV aneurysmectomy
is to re-establish LV structure by removal of akinetic fibrous segments
with the intention of decreasing end-diastolic volume and hence in-
creasing stroke volume, ultimately improving mortality and morbidity
outcome.”® There is little data on the beneficial impact of LV aneurys-
mectomy and previous studies such as the STITCH trial did not show
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Figure 1 Cardiovascular magnetic resonance images taken before left ventricle aneurysmectomy. (A and B) Four-chamber and three-chamber long
axis demonstrating a giant true aneurysm (white arrow) from the inferolateral wall and inferior wall. Large aneurysm filled with a large thrombus (white
star); (C) short axis view of early gadolinium images highlighting thrombus (white star); (D) short axis view of late gadolinium images highlighting infarcted
area (white dashed arrow) and thrombus (white star).

Figure 2 Cardiovascular magnetic resonance images taken after the left ventricle aneurysmectomy. (A and B) Four-chamber and three-chamber long
axis demonstrating resection of the aneurysmal wall (white arrow) with presence of probable organized haematoma (white star); (C) long axis four-
chamber view of early gadolinium images highlighting no evidence of a thrombus; (D) short axis view of late gadolinium images highlighting the recon-

structed new inferolateral wall and infarcted area (white dashed arrow).
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an overall mortality benefit,9 therefore, ESC does not routinely recom-
mend this procedure but mentions this procedure should be consid-
ered in patients with large aneurysms with arrhythmias or
uncontrolled heart failure,” often this will be done at the time of a cor-
onary artery bypass graft procedure (CABG)." In the 2018 ESC/
EACTS guidelines for a LV aneurysmectomy during CABG is deemed
to be a Class lla indication and should be considered with patients
who have evidence of a large aneurysm, large thrombus formation,
LV arrhythmias, or symptomatic patients class NYHA II/IV."® There
is no specific definition of what is deemed to be a large thrombus
or the size an aneurysm should be to benefit from this procedure, fur-
ther studies would need to be conducted to clarify this. A 2010 study
showed short- and long-term survival benefit and NYHA classification
improvement with an almost 90% survival in patients with initially se-
vere LV impairment at 3 years compared with previous documented 5
year survival of up to 73% in revascularized patients only."" In this par-
ticular case the patient, had been discussed in a MDT and it was felt
given the large aneurysm with a large thrombus and the patients con-
tinuous refractory symptoms of heart failure indicated he would
benefit from LV aneurysmectomy. Ultimately this form of manage-
ment should be considered and discussed in an MDT when faced
with patients that exhibit a large aneurysm associated with a large
LV thrombus despite optimal medical care. Ultimately if left untreated
can place the patient at risk of systemic embolism, ventricular rupture,
increased ventricular arrhythmias, and potential death.
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Supplementary material

Supplementary material is available at European Heart Journal — Case
Reports online.

Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.
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