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a b s t r a c t 

A left ventricular pseudoaneurysm, an ominous consequence of acute myocardial infarc- 

tion, poses a significant threat to patient well-being. Prompt and accurate diagnosis is cru- 

cial for improving patient outcomes. This report describes diagnostic imaging findings for 

identifying left ventricular pseudoaneurysms, emphasizing the critical role of cardiac mag- 

netic resonance imaging alongside other modalities. We present two cases of patients with 

a history of myocardial infarction who presented with palpitations, chest pain, and short- 

ness of breath. Initial 2D echocardiography in both patients revealed aneurysmal dilation of 

the left ventricle. Cardiac MRI was then performed, confirming the diagnosis in both cases. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Left ventricular pseudoaneurysms are rare but serious com-
plications that arise from contained myocardial wall ruptures.
Unlike true aneurysms, which involve all layers of the heart
wall, pseudoaneurysms are contained by a fragile combina-
tion of pericardium, thrombus, hematoma, and scar tissue.
This distinction is critical, as the lack of structural integrity in
pseudoaneurysms significantly increases the risk of rupture.
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While myocardial infarction (MI) and cardiac surgeries are rec-
ognized as primary causes, a significant portion of cases, ap-
proximately 48%, are detected incidentally in asymptomatic
individuals [ 1 ]. For those who do experience symptoms, the
clinical presentation is often nonspecific, encompassing heart
failure, chest pain, syncope, and arrhythmias. It is important
to emphasize that while free rupture into the pericardial space
typically leads to fatal cardiac tamponade, in some instances,
the rupture is contained, leading to pseudoaneurysm forma-
tion. This underscores the critical need for prompt diagno-
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Fig. 1 – Transthoracic echocardiogram (2D, LVOT view) 
demonstrating an aneurysmal outpouching originating 
from the inferior wall of the left ventricle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sis and intervention in suspected cases, as these pseudoa-
neurysms can rapidly expand, significantly increasing the risk
of rupture [ 2 ]. 

Cases 

Case 1 

A 60-year-old female presented with a 12-year history of palpi-
tations, chest pain, and dyspnea. She had a prior history of my-
ocardial infarction of which details were not available. Physi-
cal examination revealed stable vital signs. A chest radiograph
was obtained and demonstrated no significant abnormalities.
Due to persistent palpitations, a 2D echocardiogram was per-
formed. Transthoracic echocardiography, specifically the left
ventricular outflow tract (LVOT) view, revealed an outpouch-
ing originating from the inferior wall of the left ventricle, mea-
suring approximately 3 × 2 cm ( Fig. 1 ). This outpouching dis-
played paradoxical systolic expansion, raising suspicion for a
possible pseudoaneurysm. 

To further characterize the finding, a computed tomogra-
phy (CT) scan of the chest was obtained. Both coronal ( Fig. 2 A)
and sagittal ( Fig. 2 B) reconstructions confirmed the presence
of a well-defined outpouching arising from the inferolateral
wall of the left ventricle, suggestive of a pseudoaneurysm. 

Cardiac magnetic resonance imaging (CMR) was subse-
quently performed to evaluate myocardial perfusion and vi-
ability. Steady-state free precession (SSFP) bright-blood imag-
ing in the short-axis view demonstrated the outpouching orig-
inating from the basal inferior and basal inferolateral wall of
the left ventricle, measuring 3.1 × 2.6 cm ( Fig. 3 ). Notably, this
outpouching exhibited a narrow neck with a neck-to-mouth
ratio of 0.5 and demonstrated prominent systolic expansion,
further supporting the diagnosis of a pseudoaneurysm rather
than a true ventricular aneurysm. Additionally, areas of wall
thinning and hypokinesis were observed in the surrounding
myocardium. 

Short-axis views on delayed gadolinium enhancement
(LGE) sequences, specifically phase-sensitive inversion re-
covery (PSIR) ( Fig. 4 A) and magnitude inversion recovery
( Fig. 4 B) images, revealed delayed near-transmural ( > 75% wall
thickness) contrast enhancement. This enhancement pat-
tern involved the apico-inferior, apico-lateral, basal, and mid-
inferolateral and inferior segments of the myocardium, cor-
responding to the watershed zone between the RCA and LCX
territories. Late enhancement was also prominent in the infer-
olateral wall of the left ventricle and extended to the periphery
of the aneurysmal wall. 

While surgery was recommended as the definitive treat-
ment, the patient opted for medical management which in-
cluded angiotensin converting enzyme inhibitors for after-
load reduction, warfarin for anticoagulation and β-blocker as
an antianginal medication. Some literature also supports this
approach for post-infarction pseudoaneurysms, particularly
small ones. A study by Moreno et al. [ 3 ] on 9 patients with
post-infarct pseudoaneurysms treated conservatively showed
an 88.9% survival rate at both 1 and 4 years, with no cases
progressing to rupture. However, these patients faced a signif-
icant risk of ischemic stroke, with rates of 10% at 1 year rising
to 33% at 4 years, underscoring the importance of anticoagu-
lation therapy in nonsurgical management approaches. 

The patient was discharged in stable condition on medi-
cal therapy, with instructions for careful monitoring and reg-
ular follow-ups. At the 6-month check-up, an echocardiogram
showed no progression of the pseudoaneurysm, which re-
mained unchanged in size. The patient reported only occa-
sional shortness of breath during physical activity. 

Case 2 

A 45-year-old male presented with a 3-month history of palpi-
tations and episodic chest pain. His past medical history was
significant for a myocardial infarction 2 years prior. Transtho-
racic echocardiography demonstrated a dilated left atrium
and left ventricle, with hypokinesis of the inferior and infero-
septal walls. Grade II left ventricular diastolic dysfunction
(LVDD) was also present. Of note, a large aneurysmal dilata-
tion was visualized in the mid and basal infero-septal wall.
Left ventricular ejection fraction (LVEF) was estimated to be
around 30%. 

Cardiac magnetic resonance imaging (CMR) was performed
for definitive diagnosis and further evaluation. Steady-state
free precession (SSFP) white-blood images ( Fig. 5 ) revealed a
large defect encompassing the basal inferior segment (seg-
ment 4) and extending into the mid-ventricular inferior seg-
ment (segment 10) of the left ventricle. This defect measured
4.9 × 4.5 cm (short-axis × long-axis). The left ventricular cav-
ity was in direct communication with a large aneurysmal out-
pouching, measuring 10.0 × 6.5 cm (short-axis × long-axis),
contained by the pericardium. The dependent portion of this
aneurysmal outpouching contained a layered thrombus with
a maximum thickness of 17 mm, which was non-enhancing
on first pass perfusion imaging. 
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Fig. 2 – Cardiac CT images. (A) Coronal reconstruction. (B) Sagittal reconstruction. Both views demonstrate an outpouching 
(arrow) arising from the inferolateral wall of the left ventricle, consistent with a pseudoaneurysm. 

Fig. 3 – Cardiac MRI, SSFP bright-blood imaging (short-axis view). The image shows the outpouching (arrow) originating 
from the basal inferior and basal inferolateral wall of the left ventricle, notable for a narrow neck. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Late gadolinium enhancement (LGE) sequences ( Fig. 6 )
demonstrated transmural delayed enhancement of the adja-
cent basal inferolateral segment (segment 5), suggesting prior
infarction in this territory. Endocardial and subendocardial
enhancement were also observed in the mid-ventricular in-
ferior and inferolateral segments (segments 10 and 11). No-
tably, marked delayed enhancement of the surrounding peri-
cardium was present. 

Left ventricular (LV) volumes were calculated both with
and without the inclusion of the aneurysmal sac. Excluding
the aneurysm, LV end-diastolic volume index (LVEDVi) and LV
end-systolic volume index (LVESVi) were 165.94 mL/m2 and
114.35 mL/m2 , respectively. Including the aneurysm, LVEDVi
and LVESVi were 260.43 mL/m2 and 219.27 mL/m2 , respec-
tively. Left atrial (LA) volume was also enlarged, measuring
63.72 mL, with an LA volume index (LAVI) of 41.11 mL/m2 .
Mild pericardial effusion was noted with a maximum pericar-
dial thickness of 10.4 mm. LVEF calculated by CMR was 31.09%
when excluding the aneurysm and 25.80% when including the
aneurysmal sac. 
Given the pseudoaneurysm’s considerable dimensions and
the significant risk of unexpected rupture, which could lead
to sudden pericardial tamponade or systemic embolism, the
patient was advised surgical intervention. The proposed pro-
cedure involved an urgent aneurysmectomy using a double-
layer heterologous pericardial patch, along with necessary
coronary artery bypass surgery. Despite this recommendation,
as the patient’s condition was stable and they had no other no-
table health issues, they opted for self-referral to specialized
center for further management. 

Discussion 

Cardiac pseudoaneurysms, a rare complication following
transmural myocardial infarctions, have a prevalence rate of
0.2% to 0.3% [ 4 ]. They are particularly associated with exten-
sive ischemic heart disease, though they can also occur after
cardiac surgery, chest trauma, and infections [ 2 ]. This condi-



R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  4 2 4 2 – 4 2 4 7 4245 

Fig. 4 – Cardiac MRI, delayed gadolinium enhancement, short-axis views. (A, B) Phase-sensitive inversion recovery (PSIR) 
image. (C, D) Magnitude inversion recovery image. Both images demonstrate delayed near-transmural contrast 
enhancement in the inferolateral wall and extending to the periphery of the aneurysmal wall formed by pericardium 

(arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tion develops when the overlying pericardium contains a ven-
tricular free wall rupture. The progression often leads to rup-
ture and sudden death due to tamponade. Risk factors include
the use of corticosteroids, NSAIDs, and the presence of arte-
rial hypertension [ 5 ]. These pseudoaneurysms are often silent,
detected incidentally during routine imaging or postmortem
[ 1 ]. Clinical examination may range from normal to showing
heart failure signs due to progressive enlargement of pseudoa-
neurysmal cavity, possibly including a new murmur at auscul-
tation. Some patients may present with ventricular arrhyth-
mias or thromboembolic complications due to thrombus ex-
pulsion from the aneurysmal sac to the ventricular cavity [ 5 ]. 

LV pseudoaneurysms are predominantly observed in the
posteroinferior wall and basal segments rather than the api-
cal segments. The scarcity of anterior LV pseudoaneurysms
may be attributed to the higher risk of hemopericardium and
mortality associated with anterior ruptures compared to pos-
terior ones [ 1 ,6 ]. Also, the recumbent position of most hospi-
talized patients can lead to an inflammatory response in the
posterior pericardium, resulting in pericardial adhesions and
the formation of a posterior LV pseudoaneurysm [ 2 ,6 ]. 

Distinguishing between true and false aneurysms
is paramount for appropriate management, with true
aneurysms typically managed medically unless compli-
cations such as heart failure or arrhythmias arise, whereas
pseudoaneurysms demand urgent surgical intervention due
to their lack of myocardial wall, rendering them prone to
rupture. Pseudoaneurysm and true aneurysm can be dif-
ferentiated using multimodal approach involves utilizing
various imaging techniques for cardiac assessment, includ-
ing transthoracic echocardiogram (TTE), trans-esophageal
echocardiogram (TEE), cardiac magnetic resonance (CMR)
imaging, and cardiac computed tomographic angiography
(CCTA). 

The TTE is widely accessible, cost-effective, and easily ob-
tainable at the bedside, providing assessments of hemody-
namics, structure, and function. However, it is reliant on op-
erator skill, offers limited tissue characterization, and may
overlook off-axis findings. TEE, available in most medical cen-
ters, offers excellent anatomical and functional images but is
more invasive, time-consuming, and requires patient cooper-
ation. In TTE, a pseudoaneurysm is characterized by a narrow
neck with a neck to maximal diameter ratio of 0.25–0.5, and
turbulent flow detected by pulsed Doppler at the neck of the
outpouching. Conversely, a true aneurysm shows a wide neck
with a neck to maximal diameter ratio of 0.9–1.0 [ 7 ]. 

CMR imaging provides superior structural and tissue char-
acterization, particularly for scars, thrombi, and masses, with
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Fig. 5 – Cardiac MRI using steady-state free precession (SSFP) white-blood imaging. (A) Short-axis view and (C) 2-chamber 
view during systole demonstrates a large defect (black dashed arrow) encompassing the basal inferior and mid-ventricular 
inferior segments of the left ventricle. The left ventricular cavity communicates with a large, pericardially contained 

aneurysmal outpouching (white arrow) containing a layered thrombus. (B) and (D) show the corresponding views in diastole. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

unique information from delayed enhancement imaging as to
identify the location and transmural extent of previous in-
farcts. In CMR imaging, pseudoaneurysms display a narrow
neck to maximal diameter ratio of 0.25–0.5, an abrupt tran-
sition between healthy and scarred myocardium. A reduction
of more than 50% in the wall thickness of the aneurysm sac,
measured 1 cm from the aneurysmal neck and referred to
as the "Myocardial cut-off sign," has demonstrated high sen-
sitivity (91%) and specificity (97%) for diagnosing ventricular
pseudoaneurysms [ 8 ]. This is clearly demonstrated in our Case
2 as well ( Fig. 6 ). There is enhancement noted of the over-
lying pericardium on delayed enhancement imaging, which
possibly results from blood released during the immediate af-
termath of cardiac rupture causing pericardial chemical irri-
tation, which in turn causes an inflammatory response and
pericardial neovascularization [ 6 ,9 ]. True aneurysms, on the
other hand, exhibit a wide neck to maximal diameter ratio
of 0.9–1.0, a smooth transition between healthy and scarred
myocardium, and non-enhancing pericardium post-MI in de-
layed enhancement imaging. CMR’s role extends beyond diag-
nosis to assessing myocardial viability, identifying thrombus
formation, epicardial fat and evaluating the relationship be-
tween the aneurysm and adjacent structures such as heart
valves. Nevertheless, CMR is time-consuming, expensive,
and necessitates both a cooperative patient and specialized
expertise. 

CCTA offers rapid image acquisition, wide imaging win-
dows, 3D capabilities, and precise coronary artery anatom-
ical information but involves radiation exposure and does
not provide hemodynamic data. CCTA is especially useful
for pseudoaneurysm associated with prosthetic endocarditis
[ 10 ]. 

Untreated ventricular pseudoaneurysms carry a signifi-
cant rupture risk of 30% to 45% due to the absence of the
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Fig. 6 – Cardiac MRI, late gadolinium enhancement image 
(short-axis view). Transmural delayed enhancement is 
present in the basal inferolateral segment (white arrows). 
Layered thrombus is noted in the pseudoaneurysm (∗). 
Marked delayed enhancement is also present in the 
surrounding pericardium (black arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

myocardial wall, necessitating urgent surgical intervention [ 2 ].
In contrast, true aneurysms, less prone to rupture, are typi-
cally managed medically, with surgery reserved for compli-
cated cases. For patients with large, symptomatic pseudoa-
neurysms, proactive surgical management is crucial, which it-
self is challenging and related with significant morbidity [ 11 ].
However, a conservative approach is suggested for asymp-
tomatic patients, particularly those with smaller, chronic
pseudoaneurysms discovered incidentally and posing high
surgical risk [ 1 ,3 ,12 ]. Percutaneous device closure serves as
an alternative, especially for patients with smaller lesions or
those requiring repeat cardiac surgery [ 13 ]. The best therapeu-
tic strategy requires a careful evaluation of the benefits and
drawbacks of surgical intervention. 
Patient consent 

Written informed consent were obtained from the patients for
publication of their cases. 
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