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Obstruction, or Just Another Artifact?
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A 71-YEAR old female (75 kg, 157 cm), with a remote his-

tory of coronary artery bypass grafting and aortic valve

replacement, presented with worsening chest pressure and

shortness of breath. She was found to have a patent coronary

graft, a normal functioning bioprosthetic aortic valve, and a

new diagnosis of severe annular calcific mitral stenosis, with a

mean valvular gradient of 14 mmHg and pulmonary capillary

wedge pressure of 26 mmHg (Fig 1). The patient was taken to

the operating room for mitral valve replacement through a

transatrial approach, using a Sapien Ultra Tissue Valve

(Edwards Lifesciences, Irvine, CA) prosthesis. She underwent

a repeat sternotomy with a mitral valve replacement. The post-

bypass transesophageal echocardiography (TEE) examination

showed an echodensity in the left ventricular outflow tract

(LVOT) (Fig 2, Videos 1 and 2). What is the diagnosis?
Diagnosis: Normal Hardware Positioning Unique to the

Sapien Valve

Severe mitral annular calcification precluded consideration

of a traditional open or percutaneous approach in this patient.

Mitral valve replacement was performed via a transatrial

hybrid approach with a 26- mm Sapien valve. Echocardiogra-

phy revealed a normally positioned mitral valve prosthesis,

with good leaflet mobility, trace paravalvular leak, and a mean

gradient of 6 mmHg. On two-dimensional imaging, a new

echodense structure was observed in the LVOT that appeared

to be attached to the anteroseptal wall (see Fig 2). It seemed to

be obstructing the LVOT; however, no flow acceleration was

noted on color-flow Doppler (Fig 3, see Video 2), and a contin-

uous-wave Doppler mean gradient in the deep transgastric
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long-axis view was measured at 3 mmHg. The structure

appeared to be discontinuous with the prosthetic framework

that was visibly attached to the prosthetic valve leaflets. The

differential diagnosis included a foreign body, displaced sub-

valvular tissue, or a previously undetected subaortic mem-

brane. Additional views demonstrated a gap between the

echodensity and the anteroseptal endocardium (Fig 4), proving

that it was not attached to the septal wall. Based on the known

dimensions of the Sapien valve, it was determined that the

echodensity was a part of the prosthetic wire struts, which

appeared to be a separate structure on two-dimensional imag-

ing because of the fenestrated nature of the struts. The patient

was weaned off cardiopulmonary bypass, with mean arterial

pressures ranging from 65-to-85 mmHg, supported with a nor-

epinephrine infusion at 0.04 mg/kg/min, and was transported

from the operating room in a junctional rhythm that was man-

aged with epicardial ventricular pacing. On postoperative day

three, she developed atrial fibrillation that resolved with

amiodarone. She was discharged home on postoperative day

eight and has been recovering well, reporting improved exer-

cise tolerance.

Using valves designed for noninvasive deployment in the

aortic position as a hybrid technique in the mitral position is a

relatively new application. Common indications include severe

mitral annular calcification, valve-in-valve replacements, and

high-risk candidacy for surgery.1 Given accumulating experi-

ence with this technique and the growing number of patients

with each of the aforementioned indications, the use of these

devices to replace the mitral valve will be seen with increasing

frequency. This procedure can be performed either with the

minimally invasive transseptal approach or surgically by a

transatrial “hybrid” approach.2 Reasons for selecting a hybrid

procedure include an increased risk of LVOT obstruction as a

result of the compression of the anterior leaflet of the mitral

valve, concurrent need to perform coronary revascularization
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Fig 1. Images of the mitral valve before replacement, as shown in the midesophageal 5-chamber view both (A) without (B) and with superimposed color-flow

Doppler and in (C) the midesophageal aortic valve long-axis view.

Fig 2. Midesophageal aortic valve long-axis view with superimposed color-

flow Doppler after mitral valve replacement. An echodensity in the left ven-

tricular outflow tract appears to arise from the interventricular septum.

Fig 3. Midesophageal aortic valve long-axis view demonstrating laminar flow

exiting the aortic valve.

Fig 4. Midesophageal aortic valve long-axis view demonstrating a perceptible

gap between the interventricular septum and the echodensity in the left ven-

tricular outflow tract.

Fig 5. Midesophageal aortic valve long-axis view showing the mitral prosthe-

sis with a superimposed graphic demonstrating the extent to which the new

valve traverses the left ventricular outflow tract.
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or repair of a second valve, and severe calcification of the

annulus and/or subvalvular apparatus that might greatly

increase the risk of a paravalvular leak. These valves offer the

additional advantage of not requiring securement by sutures,

which can be difficult to place in patients with extensive calci-

fication.
Familiarity with the echocardiographic appearance of these

valves in non-traditional positions is essential. The Sapien

valve has a wire framework that provides structural support

and has a height of 2 cm that can extend fully across the

LVOT. It has fenestrations that originally were designed to

allow for unimpeded flow to coronary vessels in the aortic
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position.3 These fenestrations also serve to prevent LVOT

obstruction in the mitral position (Fig 5). Despite this built-in

safeguard, however, adequacy of flow always should be evalu-

ated after this procedure.
Supplementary materials

Supplementary material associated with this article can be

found in the online version at doi:10.1053/j.jvca.2020.10.013.
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