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Figure 1. Trans-Septal Crossing
(A) Fluoroscopy of trans-septal crossing. The limited resolution for soft tissue differentiation makes a precise localization of the fossa ovalis difﬁcult (the arrow
points at the tip of the needle). (B) Two-dimensional transesophageal echocardiography (2D TEE) identiﬁcation of “tenting”; the arrow points at the catheter in
right atrium. (C, D) Occasionally, 2D TEE may not show any tenting. Real-time 3-dimensional transesophageal echocardiography (RT 3D TEE) imaging shows that
the tenting was deeper in relation to the 2D plane (arrow); (E, F) 2D TEE and RT 3D TEE imaging of a deep tenting due to an elastic fossa ovalis. The white
arrows point to the needle, the red arrows point to the reverberations due to the metal. The RT 3D TEE imaging depicts the real anatomic aspect of tenting
(“tent-shaped” conﬁguration), which may facilitate understanding of septal morphology and increase the conﬁdence for interventionalists. SVC ⫽ superior vena cava.

Figure 2. Left Atrial Positioning of Exchange Guide Wire and
Guide Catheter
(A) Fluoroscopy imaging of exchange guide wire. The red arrows
point to the radio-opaque rings used for ﬂuoroscopic identiﬁcation
of the outer catheter guide tip. (B) Exchange guide wire and (C)
guide catheter into the left atrium. The radio-opaque rings are easily
recognizable (red arrows). (D) A long segment of guide wire (white
arrows) visualized by RT 3D TEE. Online Video 1 shows withdrawal of
the guide wire. FO ⫽ fossa ovalis; MV ⫽ mitral valve; other
abbreviations as in Figure 1.
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Figure 3. The Catheter Guide
(A) Fluoroscopic imaging of the guide catheter. (B) 2D TEE imaging:
the guide catheter usually appears as two parallel lines. (C) RT 3D
TEE imaging: the guide catheter appears very similar to the real
structure. (D) The lumen of the catheter can be seen “en face” when
the image is properly rotated (curved arrow). Abbreviations as in
Figure 1.

Figure 4. Advancement of Mitral-Clip Delivery System Into Left Atrium
(A, C, E) Fluoroscopic and (B, D, F) RT 3D TEE images showing the advancement of mitral-clip delivery system into the left atrium. The red arrows point to the
tip of the guide catheter, the white arrows point at the tip of the mitral-clip delivery system. Because 3-dimensional imaging includes catheters and left atrial
walls in one volumetric dataset, interventionalists can easily monitor that the clip is not in contact with the atrial walls and the tip of guide catheter remains
across the interatrial septum. This maneuver can be also followed with 2D TEE but it requires, once again, multiple adjustments. Abbreviations as in Figure 1.

