Appendix: Video Legends
Video 1. 3D Display.

Rendering techniques used for 3D display (example for the left ventricle): wireframe, surface and volume rendering.

Video 2. xPlane Mode. 

XPlane views of a standard transgastric midpapillary short-axis view at 0° are simultaneously displayed on the right part of the screen. (A) The default two-chamber view at 90(, (B) the long-axis view at 120( and (C) a 90˚ view with an angulation of 12( both with the aortic valve in long-axis in the lower right corner is shown.

Video 3. 3D Live Mode. 

(A) A 2D transesophageal echocardiography (TEE) standard midesophageal four-chamber view is shown for comparison with (B) 3D Live “thick slice” and (C) 3D Live views rotated to be seen from the side.
Video 4. 3D Zoom Mode. 

(A) Acquisition of a 3D Zoom of the mitral valve begins with positioning orthogonal planes to encompass the entire mitral valve. (B) The initial 3D image is manipulated on screen in real-time to visualize the left atrial side, (C) rotated to position the aortic valve at 12 o’clock and (D) adjusted for gain. 

Video 5. 3D Zoom Mitral Valve. 

 A 3D Zoom of a mitral valve viewed from the left atrium, rotated to the surgeon’s orientation. The anterior mitral valve leaflet (AMVL) is at the top of the display with the aortic valve above. There is prolapse of A3 and P3.

Video 6. 3D Full Volume Mode. 

(A,B) An uncropped 3D full volume is acquired over 4 consecutive heartbeats from a midesophageal four-chamber view. (C) The uncropped 3D full volume is stitched together and rotated to be viewed from the side. (D) Stitch artifacts are seen as a demarcation lines between subsequently acquired subvolumes in the 3D image. Shown is a 3D full volume of the mitral valve in the surgeon’s orientation with a stitch artifact (arrow).
Video 7. 3D Full Volume Color Doppler Mode. 

(A) A central mitral regurgitant jet is shown with xPlane color Doppler in these midesophageal four-chamber and two-chamber views. (B) The same mitral regurgitant jet is shown with transesophageal echocardiography (TEE) 3D full volume color Doppler.
Video 8. Mitral Valve Pathology.

Multiple transesophageal echocardiography (TEE) 3D Zoom volumes of the mitral valve viewed from the left atrium, in the surgeon’s orientation, show (A) normal coaptation, (B) prolapse of the posterior leaflet (P2) and (C) malcoaptation from ischemic cardiomyopathy.
Video 9. Mitral Regurgitation.

The same multiple transesophageal echocardiography (TEE) 3D Zoom volumes of the mitral valve in Video 8 are now viewed from the left ventricle to show (A) normal coaptation, (B) prolapse of the posterior leaflet (P2) and (C) malcoaptation from ischemic cardiomyopathy. AC = anterior commissure, AV = aortic valve, PC = posterior commissure.
Video 10. Mitral Valve Stenosis.

A transesophageal echocardiography (TEE) 3D Zoom of the mitral valve viewed from the left atrium shows commissural fusion and a reduced orifice in a patient with rheumatic mitral stenosis.  AV = aortic valve.
Video 11. Base of the Heart.

The transesophageal echocardiography (TEE) 3D full volume (FV) of the base of the heart is seen from the atrial side. This 3D full volume view originates from orthogonal planes positioned in a 2D midesophageal four-chamber view to scan the right and left ventricles. AV = aortic valve, MV = mitral valve, TV = tricuspid valve.
Video 12. Tricuspid Valve.

(A) A transesophageal echocardiography (TEE) 3D Zoom of the tricuspid valve (TV) is rotated to show all three leaflets en face from the right atrium. This 3D view originated from a 2D right ventricular outflow tract (RVOT) view of the tricuspid valve.
(B) A TEE 3D full volume view of a tricuspid annuloplasty ring is shown in situ from the right atrium. This 3D full volume acquisition originated with orthogonal planes positioned over the entire tricuspid valve in a 2D zoomed four-chamber view. Ant = anterior, AV = aortic valve, IAS = interatrial septum, Post = posterior, RAA = right atrial appendage, Sept = septal.
Video 13. Percutaneous Aortic Valve.

(A) The stenotic aortic valve (AV) is identified in a 3D Zoom obtained from the midesophageal (ME) AV long-axis (LAX) view rotated to show the AV in short-axis from the aorta. (B) A 3D Live ME AV LAX view guides a balloon valvuloplasty which dilates the native AV to facilitate passage of the catheter-mounted stented prosthetic valve. (C) Accurate positioning requires alignment of the prosthetic valve equator slightly below the native aortic valve annulus in this 3D Live ME AV LAX.  LA = left atrium

Video 14. Percutaneous Aortic Valve Paravalvular Leak.

(A) The stented prosthetic valve is shown in short-axis to be functioning well using 3D Zoom compared with the stenotic aortic valve in Video 13. (B) Post-deployment valvular and paravalvular regurgitant leaks are shown using 3D transesophageal echocardiography (TEE) full volume color Doppler obtained from (i) a deep transgastric view and (ii) rotated to be viewed en face from the left ventricular outflow tract. Asc Ao = ascending aorta, IVS = interventricular septum, LA = left atrium, LMCA = left main coronary artery, MV = mitral valve,  RCA = right coronary artery.
Video 15.  Sinus of Valsalva Aneurysm.

(A) A patient with a sinus of Valsalva aneurysm of the noncoronary sinus is shown with and without color Doppler in the 2D transesophageal echocardiography (TEE) midesophageal aortic valve short-axis view. (B) A TEE 3D full volume acquisition orientated to the surgeon’s view of the windsock (arrow) shows the aortic valve (AV) in the center of the display with the tricuspid valve (TV) in the lower right. This 3D full volume acquisition originated with orthogonal planes positioned over the entire aortic root in a 2D aortic valve short-axis view. LA = left atrium, RA = right atrium.
Video 16. Left Atrial Appendage.

Acquisition of a transesophageal echocardiography (TEE) 3D Zoom of the left atrial appendage (LAA) begins with positioning orthogonal planes to encompass the LAA in 2D midesophageal 60-90° views of the LAA. (A) A 3D Zoom view of the LAA is orientated to be viewed from the left atrium. (B) A similar 3D Zoom view shows a thrombus at the orifice of the LAA. AV = aortic valve, MV = mitral valve.
Video 17.  Ventricular Model.

(A) A 3D cast of the left ventricular (LV) cavity is surface rendered using analytical software (QLAB; Philips Medical Systems, Andover, Massachusetts) that automatically measures LV volumes and ejection fraction. (B) The change in each of the LV subvolumes over time is displayed as a graph to assess LV regional wall motion and dyssynchrony. The basal inferior wall is clearly dyssynchronous in this patient. (C) The LV endocardial cast model can be displayed as 17 color coded segments: 16 wedges and one hemisphere (segment 17, the apical cap).
Video 18. Right Ventricular Function.

Off-line reconstruction of the right ventricular (RV) cavity using TomTec analytical software (4D RV-Function© application; TomTec Imaging Systems GmbH, Munich, Germany) demonstrates the complex RV geometry. The RV cavity cast is seen from left to right showing the inflow, free wall and outflow portions. PV = pulmonic valve, TV = tricuspid valve.
Video 19. Atrial Septal Pathology.

(A) A sinus venosus defect of the superior vena cava (SVC) type is shown in this 2D transesophageal echocardiography (TEE) modified bicaval view. (B) The same defect is shown using 3D Zoom of this area from the right atrium in the surgeon’s orientation. The red arrow indicates partial anomalous venous drainage of the right upper pulmonary vein. (B) A patent foramen ovale (PFO) is shown in a 3D full volume of the interatrial septum (IAS) from the left atrial and right atrial perspectives. Note the there is no absence of tissue but a flap present in the IAS. This 3D full volume view originates from orthogonal planes positioned in a 2D bicaval view to encompass the entire IAS. (C) A large secundum atrial septal defect (ASD) is shown using xPlane and 3D Zoom from the right atrium in the surgeon’s orientation. IVC = inferior vena cava.

Video 20. Sarcoma.

A patient with a sarcoma at the junction of the inferior vena cava (IVC) and right atrium (RA) is imaged using (A) 2D transesophageal echocardiography (TEE) midesophageal bicaval views and (B) 3D TEE Zoom orientated to be viewed from the right atrium. The 3D zoom image was obtained from orthogonal biplanes positioned to encompass the mass in the bicaval view.

Video 21.  Hypertrophic Obstructive Cardiomyopathy.

(A) The hypertrophied interventricular septum (IVS) in a patient with hypertrophic obstructive cardiomyopathy is shown through the aortic valve in a 3D full volume of the aortic root orientated from the ascending aorta. A 3D transesophageal echocardiography (TEE) full volume view of the aortic root and left ventricular outflow tract (LVOT) is obtained by positioning orthogonal planes to encompass the entire aortic root from 2D aortic valve long-axis view. (B) The hypertrophied IVS with systolic anterior motion (SAM) is shown in this 3D Live image of the midesophageal long-axis view. (C) After myectomy of the IVS there is no SAM in this 3D Live image of the midesophageal long-axis view. The IVS is now less visible through the aortic valve in the 3D full volume of the aortic root orientated from the ascending aorta. LA = left atrium, LCC = left coronary cusp, LV, left ventricle, NCC = noncoronary cusp, RCC = right coronary cusp.

Video 22.  Paravalvular Leak.

(A) A patient with a bioprosthetic mitral valve and paravalvular leak resulting in eccentric mitral regurgitation is shown in a transesophageal echocardiography (TEE) midesophageal 2D and color Doppler views. (B) 3D TEE Zoom views, orientated from the left atrium, show the gap (arrow) causing the paravalvular leak and (C) after percutaneous closure using two Amplatzer devices. AV = aortic valve.
