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ABSTRACT

Introduction

Left ventricular (LV) pseudoaneurysm is a rare but life-threatening complication following
myocardial infarction (MI). Unlike true aneurysms, pseudoaneurysms lack myocardial
elements in their structure, which increases the risk of rupture and sudden death. The diagnosis
is challenging due to its often subtle and nonspecific symptoms. The high mortality rate
associated with untreated pseudoaneurysms highlights the importance of awareness and prompt
diagnosis. All patients after MI should receive specialized care and follow-up examinations to

prevent unattended states of emergency.

Purpose of research

This systematic review aims to discuss a rare complication of MI in a form of LV
pseudoaneurysm. Due to its potential asymptomatic course, it is important to highlight the
importance of a meticulous clinical and echocardiographic follow-up in all patients with a
history of MI.

Materials and methods

The study was conducted through search across PubMed and Google Scholar databases, using
keywords such as “left ventricular pseudoaneurysm”, “myocardial infarction”, “post-infarction
imagining”, “surgical treatment of pseudoaneurysms”. The analysis focused on scientific
literature with validated insights into the pathophysiology, clinical presentation, diagnostic
methods and treatment strategies of the MI complication in a form of left ventricular

pseudoaneurysm.

Results and conclusions

The potentially fatal consequences of pseudoaneurysm dictate proactive approach in the
treatment of patients with a history of MI. Routine follow-up examinations, comprehensive
cardiac imaging and a high clinical alertness are essential for early diagnosis. By providing
meticulous post-MI care, healthcare professionals can improve patients outcomes and reduce

mortality.

Keywords: myocardial infarction, left ventricular pseudoaneurysm, false aneurysm,

cardiothoracic surgery, echocardiography



INTRODUCTION

Myocardial infarction (MI) remains one of the leading causes of morbidity and mortality
worldwide, affecting millions of people each year. * While advances in acute cardiac care have
significantly improved survival rates, the long-term complications of M1 remain a considerable
medical concern.? Epidemiologically, post-MI complications can range from common
conditions such as heart failure and arrhythmias to less common but more severe issues. Their
incidence has decreased since the development of percutaneous coronary interventions. 3
Follow-up care typically involves clinical evaluations and diagnostic imaging to assess the
structure and function of the heart, ensuring that any developing abnormalities are detected in
a timely manner. # Examples of such complications include left ventricular free-wall rupture,
ventricular septal rupture, papillary muscle rupture, formation of pseudoaneurysm or true
aneurysm.® Typically, a free rupture into the pericardium causes cardiac tamponade and death.
® Nevertheless, in rare cases, the rupture is limited, leading to LV pseudoaneurysm. * What
makes this condition valid is the challenges in diagnosis caused by nonspecific clinical
presentations and limitations of routine imaging techniques. 8 It often leads to delays in
treatment, which can result in unfavorable outcomes. When diagnosed and treated in time,

surgical intervention can significantly improve survival rates.®

Pathogenesis

The formation of a LV pseudoaneurysm generally begins with a rupture in the ventricular wall
that occurs due to an increased wall stress and loss of myocardial integrity. 1 It is particularly
determined by the pressure within the left ventricle and the size of the ventricular cavity. 8 It
can arise following MI, cardiac surgery or trauma and is mostly located at the inferior and
posterolateral wall.  Pseudoaneurysm consists of a narrow neck connecting the left ventricle to
an outwardly bulging sac, which is filled with blood and thrombus and is surrounded by fibrous
tissue. This containment allows the pseudoaneurysm to develop, although it remains
structurally unstable. Its risk of rupture is significant due to the absence of myocardial tissue in
its wall, making it less stable than a true aneurysm. ' Rupture often results in catastrophic

bleeding into the pericardial space, leading to cardiac tamponade and, if untreated, death. *2
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Unlike true aneurysms, which involve all layers of the myocardial wall, pseudoaneurysms lack
myocardial tissue, making them structurally weaker and more prone to rupture. * Instead, they
are composed of fibrous tissue and pericardium. ® Recognizing the differences between
aneurysms and pseudoaneurysms is essential for guiding diagnostic and therapeutic strategies,
as pseudoaneurysms usually require urgent surgical intervention, while true aneurysms can be
treated more conservatively, depending on symptoms and associated risks.

Table 1. Key differences between true aneurysm and pseudoaneurysm.! 13 14

Feature True aneurysm Pseudoaneurysm

Wall structure Contains all layers of the heart | Lacks myocardial and
(endocardium, myocardium, and | endocardial layers, only
pericardium). contained by pericardial or

fibrous tissue.

Cause Commonly caused by weakening | Typically caused by myocardial
of the ventricular wall due to | rupture contained by

myocardial infarction (MI) or | pericardium or fibrous tissue,

chronic heart disease. often following MI, surgery, or
trauma.
Neck size Broad neck connecting the | Narrow neck compared to the
aneurysm to the ventricle. size of the aneurysmal sac.
Rupture risk Lower risk of rupture, as the | Higher risk of rupture due to the

aneurysm is composed of all heart | lack of myocardial support.

layers.

Ventricular shape Often results in a spherical or [ Appears as a  discrete

elongated bulging of  the | outpouching of the wall, usually

ventricular wall. contained by scar or
pericardium.
Hemodynamics May lead to heart failure due to | Can cause severe hemodynamic

ventricular dilation and poor | instability if it ruptures, leading
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contractility. to tamponade.

Imaging findings All ventricular layers visible in | Imaging shows a rupture with a
imaging, showing thinning and | narrow neck and blood-filled
dilation of the wall. sac, often surrounded by

pericardial tissue.

Management Managed with medical therapy, | Requires urgent surgical repair
monitoring, or surgery in severe | due to the high risk of rupture.

cases.

Clinical presentation

LV pseudoaneurysms form as a result of transmural myocardial infarction (55%), surgery
(33%), trauma (7%), or infection (5%). ’

Their clinical presentation is highly variable, ranging from asymptomatic to severe, life-
threatening cases. ® The nonspecific nature of symptoms often complicates the diagnosis,
necessitating increased caution in patients with a history of myocardial infarction or cardiac

surgery.

Asymptomatic Presentation:

A significant number of LV pseudoaneurysms are detected incidentally during scheduled
follow-ups or imaging studies performed for other reasons.® Patients may be completely
asymptomatic, particularly in the early stages of pseudoaneurysm formation. The lack of
symptoms can delay diagnosis, increasing the risk of sudden rupture, which is estimated at 30%
t0 45% 8.

Chest Pain:

Chest pain is a common symptom in patients with LV pseudoaneurysms.® The pain may mimic

angina pectoris or myocardial infarction itself. It is usually described as persistent and may vary
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in intensity. It can be caused by the stretching of the pericardium or may indicate impending

rupture of pseudoaneurysm, which requires urgent medical intervention.

Heart Failure Symptoms:

Patients may present with symptoms indicating heart failure, which include dyspnea, orthopnea
or peripheral edema.® These symptoms arise from the hemodynamic consequences of the

pseudoaneurysm, which can affect the heart’s ability to circulate blood efficiently.
Syncope and Hypotension:

In cases where the pseudoaneurysm is large or has begun to rupture, patients may experience
syncope or hypotension.!” These symptoms indicate a significant compromise in cardiac output

and may foreshadow a catastrophic rupture, which demands immediate surgical intervention.
Arrhythmias:

LV pseudoaneurysms can disrupt the normal electrical conduction pathways in the heart,
leading to various arrhythmias.'® Patients may experience palpitations, dizziness, or even
sudden cardiac arrest in severe cases.® Arrhythmias can complicate the clinical course and

increase the risk of negative outcomes.
Murmur:

On physical examination, patients with LV pseudoaneurysm may present with a new heart
murmur.2% This murmur is typically systolic and may be caused by turbulent blood flow through
the narrow neck of the pseudoaneurysm. The presence of a murmur in patients with a history

of myocardial infarction should prompt further investigation.
Symptoms of Cardiac Tamponade:

If the pseudoaneurysm ruptures into the pericardial space, the patient may rapidly develop
symptoms of cardiac tamponade.?* These symptoms include severe chest pain, hypotension,
jugular venous distension, and muffled heart sounds.?? Cardiac tamponade requires an

immediate intervention.
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Imagining

The nonspecific nature of symptoms often leads to delayed or missed diagnosis.

The main purpose of imaging is to distinguish pseudoaneurysms from true aneurysms, assess

the extent of the lesion and make therapeutic decisions. Different imaging methods are used to

capture different aspects of a pseudoaneurysm.

Table 2. Comparison of imaging methods used to diagnose LV pseudoaneurysm 8 ° 23

characteriza-

tion

Imagining Method | Role Strengths Limitations Specific Uses
Transthoracic Initial Widely Limited Early detection
Echocardiography | screening tool | available; non- | resolution; of pseudo-
(TTE) to assess | invasive; no | operator- aneurysm
structure and | radiation dependent; morphology and
function of the | exposure; difficult  with | ventricular
heart bedside use obesity or poor | function
windows
Transesophageal Provides more | Higher Semi-invasive; | Superior to TTE
Echocardiography | detailed resolution than | requires in detecting
(TEE) images, TTE; useful for | sedation; small pseudo-
especially  of | posterior limited aneurysms  or
posterior pseudo- availability complex
structures aneurysms anatomy
Cardiac Magnetic | Gold standard | High spatial | Expensive; Precise size and
Resonance for  detailed | resolution; no | limited morphology
Imaging (CMR) cardiac radiation; availability assessment;
imaging  and | excellent tissue fibrous  tissue
tissue definition characterization
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Computed Useful for | High spatial | lonizing Detection of
Tomography (CT) | detailed resolution; fast | radiation; rupture;
structural scan; good for | contrast- evaluating size
imaging; often | patients induced and  assessing
used in | unsuitable  for | nephropathy calcifications
emergencies MRI risk
Coronary Used to assess | Simultaneous Invasive; risk | ldentifies
Angiography coronary artery | evaluation  of | of coronary artery
disease coronary complications | involvement,
associated with | arteries; suitable | and  contrast | often used prior
pseudo- for surgical | use to surgery
aneurysm planning
Cardiac Provides real- | Can confirm | Invasive; Assessing
Catheterization time dynamic | diagnosis; radiation pseudo-
(Ventriculography) | imaging of the | evaluates exposure and | aneurysm’s
ventricular hemodynamics; | contrast use impact on
function direct pressure hemodynamics
measurements and cardiac
function
Nuclear Imaging | Assesses Provides Low  spatial | Identifies
(SPECT or PET) myocardial functional data; | resolution; ischemia or
viability  and | useful in | radiation infarcted areas
perfusion viability exposure around the
assessment pseudo-
aneurysm

Together, these imaging techniques help to identify the morphology, size and neck of
pseudoaneurysms. By evaluating the risk of sudden rupture, they make a crucial role in guiding

further management decisions and determining whether surgical intervention is necessary.



Given the potential for catastrophic outcomes, any patient with a history of myocardial

infarction, cardiac surgery, or chest trauma should be evaluated for an LV pseudoaneurysm.

Treatment

Surgical intervention

The treatment of LV pseudoaneurysm typically involves surgical intervention.?* The specific
approach may vary depending on the patient’s clinical status, the size and location of the
pseudoaneurysm, and the presence of comorbid conditions.? Surgery is the definitive treatment
for LV pseudoaneurysms and is usually recommended as soon as the diagnosis is confirmed,
due to the high risk of rupture.?® The surgical approach generally involves resection of the
pseudoaneurysm and repair of the ventricular wall. This can be achieved through direct suturing,
patch closure, or a combination of both, depending on the extent of the defect and the

surrounding myocardial tissue’s viability. 27 28

Conservative Management

While surgical intervention is the preferred treatment, there are cases in which conservative
management may be considered.?® This approach is typically reserved for patients who are
asymptomatic, have a small pseudoaneurysm, or are deemed too high-risk for surgery due to
other medical conditions.®® Conservative management may include close monitoring with
regular imaging studies to detect any changes in the size or characteristics of the
pseudoaneurysm. Medical therapy to control blood pressure and reduce wall stress may also be

employed as part of a conservative approach.

Percutaneous Approach

In recent years, percutaneous techniques have been explored as a less invasive alternative to
surgery for certain patients.®! These approaches, such as coil embolization or the placement of

a closure device, may be suitable for patients with specific anatomical features or those who

are poor surgical candidates.®
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Prognosis and Follow-Up

The prognosis after surgical repair of an LV pseudoaneurysm is generally positive, with a
significant reduction of the risk of rupture.®® Long-term follow-up is necessary to monitor for
any recurrence or complications, particularly in patients who have undergone complex
repairs.* Regular imaging and clinical evaluations are essential to ensure the ongoing stability

of the repair and the overall health of the patient.

Conclusions

Complications following myocardial infarction, though considered rare, are among the most
serious challenges in cardiac care. They can potentially cause life-threatening outcomes. This
review highlights the importance of meticulous follow-up in all patients after Ml to detect and
manage these complications early. LV pseudoaneurysm is a rare but severe complication. It
often presents with nonspecific symptoms, making timely diagnosis a significant challenge.
Unlike true aneurysms, pseudoaneurysms lack myocardial integrity in their walls and are more
predisposed to spontaneous rupture. Such ruptures can result in critical consequences, including
cardiac tamponade and sudden death, which underscores the importance of vigilance in post-

MI care.

Advanced imaging modalities such as echocardiography, cardiac magnetic resonance imaging
(CMR), and computed tomography (CT) are essential for precise diagnosis of pseudoaneurysms.
They help identify the structure and size of the pseudoaneurysm and assist in planning treatment.
Surgical repair remains the most effective approach, aiming to remove compromised tissue,
restore the structural integrity of the left ventricular wall, and avert fatal outcomes. Innovations
in surgical techniques and perioperative care have led to improved success rates and

significantly better survival outcomes for patients.

Raising awareness among healthcare professionals regarding the clinical presentation and risks
of LV pseudoaneurysms is essential for timely diagnosis and intervention. Moreover, educating
patients about the importance of regular follow-up after M1 is vital to monitor for any evolving

complications. This review underscores the combined importance of clinical alertness,
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advanced diagnostic tools, and effective surgical management in improving prognosis and

survival in patients with this rare but critical condition.
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