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The left ventricular aneurysm is one of the worst complications of acute myocardial
infarction episodes. Fibrous tissue replacing dead myocardial cells in an infarcted
area can'’t perform contraction and herniate outward during systole. In turn, a left
ventricle aneurysm will present devastating clinical outcomes such as heart failure,
ventricular arrhythmias, even sudden cardiac death. A 65 year-old man came to our
hospital complaining of worsened chest pain 5 days before admission, located on the
left side of his chest. It was described to have a squeezing character. The symptom
was inducted when he doing some mild activities and relieved with a short time rest.
He had this symptom for one year. In the past, this symptom was inducted by heavier
activities. He also complains of having shortness of breath for the past 2 months, the
symptom was also relieved by resting. He had been admitted to the hospital for a
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g heart attack twice before. He has diabetes and hypertension, thus he consumed
manuscript.

metformin 500 mg 3 times a day, and amlodipine 5 mg daily. He also had a history of
kidney stone and prostate hypertrophy operation on March 2021. No remarkable

https://doi.org/10.37275/JRP.v2i2.22 abnormality was found in physical examination. On laboratory workup, there was a

slight elevation of serum creatinine concentration. The troponin level was in the
normal range. ECG and Echocardiography finding supported the ventricular
aneurysm as one of the complications of acute myocardial infarction.

1. Introduction

The left ventricular aneurysm is one of the worst
complications of acute myocardial infarction
episodes. Fibrous tissue replacing dead myocardial
cells in an infarcted area can’t perform contraction
and herniate outward during systole. In turn, a left
ventricle aneurysm will present devastating clinical
outcomes such as heart failure, ventricular
arrhythmias, even sudden cardiac death. Left
ventricular aneurysm’s ECG pattern with ST-
elevation and pathological Q wave potentially raiseda
false alarm for acute myocardial infarction
management. Klein and colleagues propose criteria to
differentiate left ventricular aneurysm ECG pattern

and acute anterior myocardial infarction.1,2 Here we

presented a case of a middle-aged male with stable
angina pectoris symptom and mid apical-
anteroseptal left ventricular aneurysm. The ECG
tracing showed QS waves in vl to v4 with slight
domed ST elevation. Lesions found on LAD and LCx
on coronary angiography. Angioplasty was done only
in LCx lesions because there wasan only minimal
benefit in performing angioplasty in chronic total
occlusion LAD lesion. Conclusions LV aneurysm
often presents as ST-elevation activating false alarm,
while there is a minimal benefit on doing reperfusion
in this area because it concise mainly of fibrotic

tissue.
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2. Case Presentation

A 65 years old man came to ER complaining of
worsened chest pain 5 days before admission. The
chest pain is located on the left side of the patient’s
chest. It was described to have a squeezing character.
The symptom was inducted when the patient doing
some mild activities and relieved with a short time
rest. The patient has already had this symptom for
one year. But in the past, this symptom was inducted
by heavier activities. The patient also complains of
having shortness of breath for the past 2 months, the
symptom was also relieved by resting.

The patient had been admitted to the hospital for
a heart attack twice before. At the time, the patient
refused to undergo coronary angiography. The
patient has diabetes and hypertension, which he

consumed metformin 500 mg 3 times a day, and

amlodipine 5 mg daily. The patient also had a history
of kidney stone and prostate hypertrophy
operationon March 2021.

The patient was in stable condition and fully
conscious, blood pressure 140/80, heart rate
80x/minute regular, respiratory rate 20x/minute,
temperature 36,5 C. No remarkable abnormality was
found in physical examination.

On laboratory workup, there was a slight elevation
of serum creatinine concentration 1,52 mg/dl. The
troponin level was in the normal range. On ECG
recording there are QS waves with domed slight ST
elevation in v1-v4. Further analysis showed the ratio
between the summation of T amplitude (V1 to V4)
divided by the summation of QRS amplitude (V1- to
V4) is less than 0,22, suggesting the ST elevation is
caused by LV aneurysm rather than STEMIL.

Figure 1. ECG recording showed QS pattern with slight domed ST elevation from v1 to v4 and inverted T in v5,v6,

avL suggesting anterior infarction with lateral ischemia.

Thoracic echocardiography examination showed
29,1% ejection fraction with LV aneurysm in apico

septal and apical cap region. Segmental wall motion

abnormality was also found in the mid anterior region

which appears akinetic.
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Figure 2. Echocardiography showed 29,1% EF, apicoseptalvnetricular aneurysm, and akinetic mid-anteroseptal

segment.

Patient was treated with candesartan 1x8mg,
gliquidone  2x15 mg, clopidogrel 1x75mg,
atorvastatin 1x 20 mg, and spironolactone 1x25 mg.
Coronary angiography was then performed.

Concerning the slight increase of creatinine level,
the non-iodine low osmolar contrast was chosen for
the procedure. The maximum volume of contrast was
not to exceed 3 ml/kg BW. The patient has a
bodyweight of 65 kg, so the maximum contrast
volume for the patient was around 200 cc.3

Corangiography study showed ostial chronic total
occlusion lesion in Left Anterior Descending (LAD)
coronary artery gaining collateral perfusion from

Right Coronary Artery’s (RCA)left posterior

descending branch. There was also 80% stenotic
lesion in proximal and distal Left Circumflex (LCx)
Coronary Artery.

Angioplasty was not performed in LAD because
the high-risk characteristic of the lesion and the area
it perfuses already showed aneurysm indicating
minimal benefit gained from reperfusion. It was
decided to perform angioplasty in LCx lesions.

After predilation with 1.0 and 2.0 diameter
balloon, the diameter of the distal LCx lesion were
still less than 2,5 mm. A lesion which diameters
under 2,5 mm is relatively contraindicated for the
stent implantation procedure. It was decided to

perform stenting only in proximal LCx lesions.
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3. Discussion

A ventricular aneurysm is defined as thinning of
some ventricle wall segments, which has a wide neck
and protrudes during systole and diastole. Generally,
the incidence of the ventricular aneurysm was
around 12% ofthe total acute myocardial infarction
incidence. Single vessel disease, proximal LAD
stenosis, higher end-diastolic pressure were found to
be a risk factor for the development of left ventricle
aneurysm after acute myocardial infarction. 4

The ventricular aneurysm is related to a
significant increase in mortality compared with the
absence of it in acute myocardial infarction.
Thrombus formation in aneurysm cavities increased
the embolic incidence. Besides, a ventricular
aneurysm can cause an extensive remodeling process
medical therapy, leading to

despite optimal

progressive heart failure. 45

In the left ventricular aneurysm, the force created
by the healthy myocardium was not simultaneously
balanced by the opposite myocardium that
undergone infarction. This, in turn, caused increased
wall stress in the infarcted area. Moreover, the
intraventricular dyssynchrony caused a reduction in
stroke volume. Clinically, the process will manifest as
a symptom of heart failure such asdyspneaon effort.
In this patient, the process caused symptoms of
shortness of breath during activity.®

Classically, a left ventricular aneurysm should be
suspected from ECG recording if persistent ST
elevation is found weeks after acute myocardial
infarction event. Thus, potentially left ventricular
aneurysm caused false alarm for an acute condition
such as STEMI where reperfusion should be

performed immediately.”

T QRS Ratio
2mm  6mm 0,33
3mm 17mm 0,17

25mm 18mm 0,13
1,5mm 10mm 0,15

Figure 3. T/QRS ratio in v1 to v4

Smith proposed criteria to distinguish between
acute anterior myocardial infarction and apical left
ventricular aneurysm. In Smith criteria, it is said that
if the summation of T amplitudes from V1 to V4
divided by the summation of QRS amplitudes from V1
to V4 (T V1-V4/QRS V1-V4 ratio) were more than

0,22 then the finding suggests toward anterior

STEMI8. Klein then perfected Smith criteria with
additional criteria, which said if the T/QRS ratio from
one of the leads. v1 to v4 is more than 0,36 then the
finding also suggests toward anterior STEMI. 2

The Tvl-v4/ QRSv1-v4 ratio from the patient is
0,17. While the biggest T/QRS ratio was in v1 which
is 0,33. Thus, the ECG tracing of this patient
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suggests a left ventricle aneurysm rather than
anterior STEMI.

On echocardiography, the left ventricle aneurysm
is recognized from thinning of myocardial wall
segments forming a protrusion with a wide neck,
which has a dyskinetic movement on systole. The
dyskinetic movement itself is defined as the
paradoxical movement of the myocardial wall
segment, where the segment moves outward during
systole.9,10

It is important to distinguish between a true
ventricular aneurysm and pseudoaneurysm.
Pseudoaneurysm is a ruptured ventricular wall
compensated with thrombus formation and

pericardial inflammation, thus preventing

tamponade. The character of pseudoaneurysm from
echocardiography is a very localized protruding
myocardial segment with a narrow neck.
Pseudoaneurysm is a critical condition that needs
immediate surgical correction.?

Echocardiography in this patient showed a wide
neck protruding segment with dyskinetic movement
in apical caps and apico-septal area. The aneurysm
area was demonstrated on Parasternal Long Axis,
Apical 4 Chamber, and Apical 3 chamber views. The
oxygen demands of the aneurysm region in this
patient were supposedly supplied from the Left

Anterior Descending artery which was occluded.!!

Figure 4. Angiographic study showed ostial CTO in LAD with collateral from posterior descending branch of RCA,
85% stenotic lesion in proximal LCx and bifurcation lesion in 2nd Obtuse Marginal branch with 70% stenosis.

Three lesions were found in this patient from
coronary angiography. The first lesion Total
Occlusion (CTO) in LAD. CTO lesions were classified
as type C lesions from ACC-AHA lesion classification.

Type C lesion has a lower success rate (61%)
compared to other types of lesions with a higher
incidence of procedural complication (21%) should
intervention performed.

The decision for performing angioplasty in this
lesion type should undergo a very thorough
consideration of its risk and benefit. In this case,
since the region supplied by LAD already progressed
to an aneurysm that majorly consisted of fibrotic
tissue, there is almost no benefit obtained from

performing angioplasty. It is decided not to perform

angioplasty in LAD.12

Two lesions were found in the Left Circumflex
artery. The proximal LCx lesion has an 85%
narrowing, with discrete (less than 5mm), eccentric,
non-angulated, and non-calcified characteristics.
This lesion can be classified as a type A lesion that
has the highest success rate and minimal
complication incidence (92% success rate and < 2%
complication incidence). The distal lesion in 2nd
obtuse marginal branch has a 70% narrowing. It was
a diffuse (more than 20 mm), bifurcation lesion
(medina 0,0,1). This lesion can be classified as a type
B lesion witha 76% success rateand less than 10%
complication incidence. It was decided to perform

angioplasty in these two lesions.12
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PCI on the2nd OM lesion begins with crossing
double wire to the main vessel and the significant
side branch. Only percutaneous balloon angioplasty
(POBA) performed in this lesion since optimal
dilatation for stent crossing was not obtained in this
location.13 PCI on the proximal LCx can be executed
well. After pre dilatation with a 2.0 diameter balloon,
stenting was performed with2,25/12mm Drug-Eluting
Stent expanded to 2,75 mm. A TIMI 3 flow without

residual stenosis on proximal lesion was obtained.12

4. Conclusion

The ventricular aneurysm is one of the
complications of acute myocardial infarction. The
ECG pattern of the ventricular aneurysm with ST-
elevation and pathological Q waves often caused false
alarm in STEMI emergency response system.
Although there is little benefit in performing
revascularization in the aneurysm area, medical,
surgical, or interventional treatment of ventricular
aneurysm might prevent further progression of the
left ventricle remodeling process.

Although there is almost no goal from
revascularizing aneurysm area, the area that
surrounds it might still gain benefit from
revascularization. Thus, the assessment of
myocardial viability using single photon emission
computed tomography, or dobutamine stress
echocardiography, should be considered. Guo and
colleagues in their study found that, although there
is no difference of cardiac death prevalence between
CTO patients receiving optimal medical therapy only
and CTO patients who underwent revascularization,
there are significant reduction of Major Adverse
Cardiovascular Event (MACE) and Target Vessel
Revascularization (TVR) in patients who underwent

CTO revascularization.14.15
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