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Fluoroscopy-Guided Intracardiac Echocardiography Navigation: A Novel
Landmark-Based Imaging Technique for Transcatheter Tricuspid
Valve Replacement
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Transcatheter tricuspid valve replacement (TTVR) is a complex
procedure requiring meticulous interrogation of 9 separate an-
chors during valve expansion to ensure adequate capture of
native leaflet to secure the prosthesis.1 Inadequate leaflet capture
can lead to catastrophic complications such as device migration.2

Safe implantation requires high-fidelity echocardiographic images
throughout the procedure with transesophageal echocardiogram
(TEE) with live multiplanar reformat (MPR) guidance as the tradi-
tional imaging modality used for periprocedural guidance. How-
ever, TEE is susceptible to acoustic shadowing, particularly in
patient populations with intracardiac devices or bioprosthetic
valves.

In patients with challenging TEE imaging, 3-dimensional (3D)
intracardiac echocardiography (ICE) has become a valuable
adjunctive imaging technique.3 Despite rapid advancements in
3D ICE technology, the miniaturization of the transducer can
compromise imaging quality, particularly in MPR mode, leading to
diagnostic uncertainty during TTVR.4 Advanced maneuvers that
bring the ICE transducer closer to the valve can improve visual-
ization but often result in complex and nonstandardized imaging
orientations. We describe a novel fluoroscopy-guided ICE tech-
nique utilizing valve landmark colocalization to maximize ICE
imaging resolution and ensure reliable leaflet capture at each
anchor of interest.

Two subsequent patients with symptomatic severe tricuspid regur-
gitation were referred for TTVR with the EVOQUE (Edwards Life-
sciences) bioprosthetic valve. Patient A was a 79-year-old woman with a
history of surgical aortic valve replacement, as well as transcatheter
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mitral valve replacement, and patient B was an 86-year-old man with a
history of coronary artery bypass grafts.

In each of these patients, ICE was deployed to complement TEE
imaging. Traditional MPR techniques were inadequate to visualize
leaflet capture in all anchors. On fluoroscopy, an en face view of the
valve was obtained in a left anterior oblique projection with removal of
parallax of each anchor (Figure 1A-D). The ICE catheter was positioned
directly behind each leaflet and anchor in question and accurately
demonstrated leaflet capture (Figure 1C, E). Using this technique, both
valves were successfully deployed securely in optimal positions
(Figure 1F-I). Both patients were successfully discharged home within
72 hours. On postprocedural transthoracic echocardiogram, both pa-
tients had mild or less central valvular regurgitation and no paravalvular
regurgitation.

This is the first report, to our knowledge, describing the uti-
lization of the fluoroscopy to colocalize ICE catheter position to
precise EVOQUE anchor positions. The use of the 2D ICE im-
aging mode maximizes image quality while using fluoroscopy to
maintain spatial awareness. Fluoroscopy-guided ICE is technically
simple to perform and may reduce the risk of trauma that could
be caused by more extreme manipulations. This can be a valu-
able adjunctive technique when traditional MPR images on
TEE and/or ICE are inadequate. This technique could also be
adapted to other transcatheter tricuspid procedures such as
tricuspid edge-to-edge repair. Transcatheter tricuspid valve in-
terventions are highly complex and imaging intensive, and this
technique holds promise for decreasing case length and proce-
dural success.
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Figure 1.
(A) Schematic diagrams representing en face view of the tricuspid valve, with simulated positioning of ICE over the different anchors via different manipulations of the catheter, with
right steer capturing leaflet over septal anchors and left steer capturing leaflet over lateral anchors. (B) En face fluoroscopy demonstrating positioning of ICE over AS anchor of the
EVOQUE valve in patient A. (C) ICE image demonstrating clear septal leaflet capture within the anchor of the EVOQUE valve in patient A. (D) En face fluoroscopy demonstrating
positioning of ICE over the AS and MS anchors of the EVOQUE valve in patient B. (E) ICE image demonstrating clear septal leaflet capture within the anchor of the EVOQUE valve in
patient B. (F) Final fluoroscopic view demonstrating successful deployment of the TTVR in patient A. (G) 3D TEE image postvalve deployment in patient A. (H) Final right ventriculogram
demonstrating successful TTVR in patient B. (I) 3D TEE image postvalve deployment in patient B. AL, anterior leaflet; AS, anteroseptal; ICE, intracardiac echocardiogram; IVC, inferior
vena cava; LL, lateral leaflet; MS, midseptal; PS, posteroseptal; RA, right atrium; RV, right ventricle; SAVR, surgical aortic valve replacement; SL, septal leaflet; TEE, transesophageal
echocardiogram; TMVR, transcatheter mitral valve replacement.
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