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Abstract

Left ventricular pseudoaneurysm is a rare acquired cardiac abnormality that frequently occurs after
myocardial infarction or a previous cardiac procedure. Blunt chest trauma accounts for this uncommon
entity in sporadic cases. However, this disease does not have any specific clinical findings, so it is necessary
to monitor the suspected patient closely. The standard noninvasive techniques for diagnosing left
ventricular pseudoaneurysms are transthoracic echocardiography and thoracic computed tomography.
Untreated ventricular pseudoaneurysms carry a considerable risk of rupture, ranging from 30% to 45%. So,
an urgent surgical treatment is often required. Herein, we aimed to present a 34-year-old male who
underwent emergency surgery as a result of cardiac perforation three hours after a traffic accident and
developed a giant left ventricular pseudoaneurysm 19 months after discharge. The giant pseudoaneurysm
was successfully repaired. This case highlights the need for long-term surveillance after blunt cardiac
trauma to detect late pseudoaneurysm formation.
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Introduction

Left ventricular (LV) pseudoaneurysms (also known as “false aneurysms”) are defined as outpouchings
created when cardiac rupture is contained by overlying adherent pericardium and thrombotic material,
with no myocardial tissue [1]. This clinical condition is more prone to rupture, so it often requires
emergency surgery [2, 3]. According to the available data from case reports and case series, the most
common etiology of LV pseudoaneurysms is myocardial infarction, accounting for 55% of the cases. One-
third of pseudoaneurysms arise after a surgical procedure, most commonly mitral valve replacement. It is
reported that only 7% of these diseases are caused by penetrating and blunt trauma [4, 5]. In the majority
of cases, there are no specific findings of this disease; the diagnosis should generally be based on
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radiological imaging or clinical suspicion. Herein, we presented a patient who underwent emergency
operation as a result of right ventricular (RV) perforation after a car accident, and undergone second
operation due to the development of a giant posterior LV pseudoaneurysm 19 months after discharge.

Timeline

A 34-year-old male patient presented to the emergency department approximately 30 min following a high-
velocity motor vehicle collision. After two hours, the patient was brought to the operating room (OR) due to
cardiac injury and cardiac tamponade. The patient successfully underwent RV perforation repair surgery
and was discharged on the 6th postoperative day without any complications. Three months later, three of
the upper sternal wires were removed under local anesthesia. Nineteen months later, the patient was
urgently admitted to our center from a rural hospital after being diagnosed with a giant LV
pseudoaneurysm. The patient underwent redo emergency surgery and was discharged on the 7th
postoperative day following a successful LV pseudoaneurysm repair operation (Figure 1).

The patient admitted to the emergency Patient transferred to OR.

department was conscious on arrival. Cardiac arrest occurred during anesthesia

Hemoglobin: 10 g/dL administration.

Hematocrite: 31% Rapid sternotomy performed.
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LV pseudoaneurysm was revealed on CT scan at
an external center.

Routine check-ups

Patient referred to our center and ventriculography e patlen-t W-as Hefctiarped withont The patient had no complaint CXR
was performed immediately. any complication. was normal.
The patient underwent emergency surgery and the TTE  revealed mimimal  mitral

pseudoaneurysm was resected.
The defect was repaired with Dacron patch
successfully.

regurgitation, and EF was 55%.

Figure 1. Timeline events and the treatment details are in chronological order. CT: computed tomography; CXR: chest X-
ray; LV: left ventricular; OR: operating room; RV: right ventricular; TTE: transthoracic echocardiography.

Narrative

The initial mechanism of injury involved a frontal impact with a parked vehicle, resulting in blunt chest
trauma. The patient reported no significant past medical history. He was conscious, and vital signs were
normal on arrival. Diminished heart sound and left-sided multiple rib friction were revealed on physical
examination. Arterial blood-gas analysis was within the normal range. Hemoglobin and hematocrite was 10
g/dL and 31%. Cardiac arrest occurred while the patient was being transferred to the operating table due
to cardiac tamponade. Cardiopulmonary resuscitation was initiated, and rapid sternotomy was performed.
After 1,200 mL of blood was evacuated from the pericardial sac, the cardiac function returned to normal. A
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nearly 2 cm perforation was seen on the anterior RV with continuous bleeding. This injury was repaired
with 4/0 teflon reinforced polypropylene sutures when the heart was beating. No other cardiac
abnormalities were detected, and the surgery was terminated. Eighteen months later, the patient began to
experience a gradual worsening of dyspnea and chest pain, corresponding with a progressive decline in
physical activity. The following month, the patient was diagnosed with a LV pseudoaneurysm at the hospital
he visited. The patient was readmitted to our center, and after the diagnosis was confirmed, an emergency
surgery was scheduled. Given the high risk of catastrophic rupture and to mitigate the risk of re-entry
injury, cardiopulmonary bypass (CPB) was prudently instituted via peripheral cannulation prior to
performing the median sternotomy. The operation commenced with careful dissection of dense pericardial
adhesions. Upon incision of the aneurysm sac, no organized thrombus was found within the cavity. The
pseudoaneurysm neck, estimated at 2.5 cm in diameter, was identified and closed usinga 5 x 5 cm circular
Dacron patch. The repair was then reinforced by suturing the overlying native pericardial tissue onto the
Dacron patch. Aortic cross clamp and CPB time were 27 min and 45 min, respectively.

Diagnostics

Cardiac enlargement and fractured left 2nd, 3rd, and 5th ribs were the important findings of chest X-ray
(CXR) at first admission (Figure 2). Transthoracic echocardiography (TTE) and thoracic computed
tomography (CT) confirmed a massive pericardial effusion (Figure 3). Cardiac valvular functions were
normal. All of this indicated significant cardiac injury and ongoing cardiac tamponade. The diagnosis was
confirmed once the pericardial cavity was accessed.

A TTE evaluation performed three months later did not report the mass seen on CXR as a possible
pseudoaneurysm (Figure 4). The mass on the left side became more prominent on CXR (Figure 5), nineteen
months later. A thoracic CT scan revealed a giant pseudoaneurysm on the posterior wall of LV which was
10 cm x 7 cm in size (Figure 6). The patient was urgently transferred to our center for definitive
management, where a coronary angiography (CA) was performed. CA showed normal coronary anatomy
(Figures 7 and 8), but left ventriculography confirmed the diagnosis: leakage of contrast medium into the
pseudoaneurysm sac was clearly observed (Figures 9 and 10).

Patient perspective

The patient’s recovery was uncomplicated, leading to discharge on the 7th postoperative day. The patient
underwent serial TTE evaluations at 3, 6, and 12 months post-discharge. The TTE data confirmed preserved
cardiac contractility (LV ejection fraction [LVEF] of 55%) and a complete absence of effusion or significant
valvular dysfunction throughout the first year of surveillance.

Discussion

LV pseudoaneurysms are uncommon cardiac pathologies that typically require surgical repair. Most cases
of LV pseudoaneurysm may have a previous myocardial infarction and/or cardiac surgery [5, 6]. Less
commonly, cardiac pseudoaneurysms occur after other clinical conditions, such as penetrating or blunt
chest trauma and infections, as reported in a comprehensive systematic review [4]. Congestive heart
failure, non-specific symptoms such as chest pain and dyspnea were the most frequent findings [5].
However, most of these signs are not useful in early diagnosis, as they can be seen in the advanced stages of
the disease. Although radiographic findings are usually nonspecific, the appearance of a mass is present in
more than half of patients [1]. In this case, we believe that the delayed posterior LV pseudoaneurysm
resulted from posterior endomyocardial damage caused by initial severe blunt trauma. Although the entire
heart was carefully examined after the RV injury was repaired, the posterior location and contained nature
of the LV injury likely rendered it visually inapparent and subsequently clinically silent.

In a retrospective analysis of this case, the mass on the left side, seen on a CXR taken three months
later, was not detected by TTE (Figure 4). Although TTEs are often the first test performed due to their
widespread availability and routine use in the initial evaluation of patients, they have low sensitivity in
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Figure 2. Chest X-ray imaging at admission.

detecting pseudoaneurysms. It is a fact that the more posterior the aneurysm, the more difficult its
detection by TTE [7]. In this case, the absence of symptoms and the lack of a prior myocardial infarction
were also significant factors in not raising sufficient suspicion for diagnosis. We believe that the severe
pericardial adhesions associated with the initial surgery prevented the rapid progression and rupture of the
pseudoaneurysm.

Ventricular angiography has been traditionally considered the “gold standard” for the diagnosis of
pseudoaneurysms. Currently, this diagnostic technique is only applied in a limited number of cases due to
its time-consuming nature and the risk of pseudoaneurysm rupture [8]. In this case, besides showing
normal coronary anatomy, it also allowed us to clearly measure the pseudoaneurysm size and provided
information about the complete filling of the sac and the absence of thrombi. Cardiac CT or magnetic
resonance image (MRI) is also the most definitive test, and the information they provide is essential for
early diagnosis and appropriate treatment planning [9, 10].

There are a few reports in the literature regarding pseudoaneurysms due to blunt trauma, and a
definitive treatment guideline has not yet been established. The first successful surgical repair of a
ventricular pseudoaneurysm was performed by Smith et al. [11] in 1957. Since then, surgical repair has
been the preferred treatment for LV pseudoaneurysms. Moreno et al. [12] reported a cumulative survival of
74.1% at 4 years for chronic pseudoaneurysms treated medically. However, surgery has been associated
with a lower in-hospital mortality compared to conservative treatment. Percutaneous closure techniques
with the septal occluder device and coils in high surgical risk patients have been successful in different
centers since the early 2000s [13, 14]. Nevertheless, these methods have technical challenges, and their
long-term outcomes are uncertain.
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Figure 3. Thoracic CT imaging at admission. CT: computed tomography.

Recent advances in cardiac reoperation techniques have appeared to further decrease the
perioperative mortality to less than 10% [15]. We preferred peripheral cannulation in the surgical
approach of this case for two reasons: firstly, challenging central access and avoiding re-entry injury;
secondly, avoiding sudden rupture of the pseudoaneurysm at the time of sternotomy. We initiated CPB
rapidly via the femoral vessels and decompressed the heart prior to the sternotomy. This allowed us to
commence the operation uneventfully. Following resection of the pseudoaneurysm sac, the resulting defect
was repaired using a tailored Dacron patch. The entire operation and post-operative follow-up were
completed without any complications.

Conclusions

Blunt cardiac trauma requires long-term surveillance. Due to limitations in detecting posterior
pseudoaneurysms, TTE may not be a reliable tool for possible diagnosis. Therefore, contrast-enhanced CT
or MRI should be considered for definitive diagnosis. Left ventriculography can be extremely useful in both
diagnosis and surgical planning.
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Figure 4. Chest X-ray imaging three months later.

Figure 5. Chest X-ray imaging 19 months later.
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Figure 6. Thoracic CT imaging shows a left ventricular pseudoaneurysm (arrow). CT: computed tomography.

Figure 7. Normal left coronary angiography.
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Figure 8. Normal right coronary angiography.

Figure 9. Left ventriculography shows pseudoaneurysm neck (arrow).
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Figure 10. Left ventriculography shows a pseudoaneurysm sac (arrow).
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