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Abstract

Background: Left ventricular outflow tract pseudoaneurysm is a rare but potentially fatal complication of aortic valve replace-
ment, infective endocarditis, and suture dehiscence. Left ventricular-aortic discontinuity is a severe and uncommon manifestation
of IE. For patients who have a long-standing history of endocarditis, peri-annular lesions in the aortic valve may rupture, lead-
ing to the rare occurrence of complete, or total, left ventricular-aortic discontinuity. Methods: We present a case of complete
postoperative left ventricular-aortic discontinuity and massive circumferential left ventricular outflow tract pseudoaneurysm
discovered during a 3-month follow-up visit. Results: Post-operative cardiac CT of a patient demonstrated dehiscence of a
recently placed surgical aortic valve from the left ventricular outflow tract, with massive circumferential pseudoaneurysm for-
mation. Only a small remnant of the membranous interventricular septum connected the aortic root to the heart, informing
the diagnosis of complete left ventricular-aortic discontinuity. Conclusion: The clinical presentation of a left ventricular outflow
tract pseudoaneurysm with concomitant left ventricular-aortic discontinuity is commonly nonspecific or clinically silent; thus,
it requires a high index of suspicion and use of multimodality imaging for diagnosis and management.

Introduction:

Left ventricular outflow tract (LVOT) pseudoaneurysm is a rare but potentially fatal complication of aortic
valve replacement (AVR), infective endocarditis (IE), and suture dehiscence. Since AVR is the established
treatment for aggressive IE with septic emboli, such patients who undergo the procedure have an increased
summative risk of this complication.1 Like LVOT pseudoaneurysm, left ventricular-aortic (LV-Ao) disconti-
nuity is a severe and uncommon

manifestation of IE. For patients who have a long-standing history of endocarditis, peri-annular lesions in
the aortic valve may rupture, leading to LV-Ao discontinuity. Additionally, after radical debridement for
extensive IE, patients may present with iatrogenic LV-Ao discontinuity. In either case, LV-Ao discontinuity
has high morbidity and mortality if left untreated.2

Case Report:

A 29-year-old male with a past medical history of intravenous drug abuse and hepatitis C was transferred
from an outside hospital for evaluation of fever, heart murmur, and concerns for infective endocarditis. On
arrival, the patient had mild chest pain and dyspnea. Blood cultures were positive for Serratia marcescens.
Transthoracic echocardiogram (TTE) revealed large vegetations on the aortic valve with severe aortic re-
gurgitation. His hospital course was complicated by acute encephalopathy and an acute left middle cerebral
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artery territory embolic stroke. The patient completed a 6-week course of antibiotics and underwent an un-
complicated aortic valve replacement with a 23 mm Magna Ease bioprosthetic valve. TTE prior to discharge
showed a normal functioning prosthetic valve, with normal left ventricular size and function. Although
initially symptom free, the patient began experiencing attacks of transient dizziness two weeks before a
scheduled 3-month follow-up visit. A two-dimensional transthoracic echocardiogram was obtained demon-
strating severe aneurysmal change within the aortic root (Figure 1). Ejection fraction was 55% and showed
no evidence of aortic regurgitation. Peak instantaneous pressure gradient across the prosthetic valve was 7
mmHg with a mean pressure gradient of 4 mmHg. A cardiac CT was performed using a Somatom Force
Scanner (Siemens, Erlangen, Germany). Images were reconstructed from the end diastolic phase using a
soft vascular kernel and a model based iterative algorithm utilizing a small field of view and interpolative
techniques to achieve a fine spatial resolution. Image post processed was performed with an advanced image
postprocessing server (Aquarius Intuition, Terarecon, Foster City, CA).

The cardiac CT revealed complete dehiscence of the surgical valve from the LVOT, with a gap of 2 cm, and a
massive circumferential pseudoaneurysm. A ribbonlike remnant of the membranous interventricular septum
was all that tethered the aortic root to the heart. The coronary arteries were stretched but not compressed
by the pseudoaneurysm. Fortuitously, there was no communication with the right ventricle or atrium. The
bioprosthetic aortic valve leaflets, surprisingly, appeared normal. (Figure 2) Volume rendering with blood
pool inversion technique allowed for delineation of the pseudoaneurysm’s boundaries and its relation to the
aortic prosthetic valve, atria, ventricles, and pulmonary veins. (Figure 3 and Cine.1)

While initially reluctant, the patient opted for surgical reintervention during a one month follow up visit
after a repeat TTE revealed a new anterior wall motion abnormality assumed to be due to effacement of
the lumen of the left main coronary artery. Repeat surgery required extensive debridement and replacement
of the Magna Ease pericardial prosthesis with a Medtronic Freestyle porcine root. Following the surgery,
the anterior wall motion abnormality resolved, and the patient was transported to the intensive care unit in
stable condition.

Discussion:

Over its clinical course, IE can destroy large areas of tissue in the aortic annulus, reducing the strength and
stability of native cardiac tissue while simultaneously increasing the risk of LV-Ao discontinuity. Extensive
debridement of infected cardiac structures prior to valve replacement further adds to risk of discontinuity be-
cause it decreases the amount of available healthy tissue available for restructuring and repair of the LVOT.3
The avascular nature of the mitral aortic intervalvular fibrosa (MAIVF) in the LVOT makes it susceptible to
infection and abscess formation in the setting of aortic valve and root endocarditis. Aortic valve regurgitation
in the setting of aortic valve endocarditis may also contribute to MAIVF pseudoaneurysm formation, as the
infected regurgitation jets hit the inherently susceptible MAIVF. In the setting of IE, Staphylococcus species
are the most implicated cause of abscess and pseudoaneurysm formation.4 After surgical correction, follow
up by TTE can assess prosthetic valve function but may be insufficient to diagnose new abscesses or pseudoa-
neurysms. In such cases, other imaging modalities, such as ECG-gated CT or magnetic resonance imaging,
can improve sensitivity and accuracy in diagnosis of these complications. As LVOT pseudoaneurysms and
complete discontinuity may present with nonspecific signs and symptoms such as heart failure and chest
pain, advanced cross section imaging should be considered early.5,6 LVOT pseudoaneurysms carry high risk
of rupture and subsequent sudden cardiac death with a frequency of up to 50%. TTE has been shown to
be an ineffective modality for diagnosing LVOT pseudoaneurysm and discontinuity.4,5,7,8 In a previously
published review, definitive diagnoses by TTE were achieved only in 36% of cases and missed up to 65%
of the time.4 Transesophageal echocardiography can increase the sensitivity and specificity for diagnoses of
such lesions. Cardiac computed tomography, as exemplified in this case, provides higher sensitivity than
TTE and better 3-dimensional assessment of the lesion.4,5
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Hosted file

EXP0000_framesX2_(2).mp4 available at https://authorea.com/users/456014/articles/553221-
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