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Notice to the Reader

This book is intended as a practical reference for interventional cardiologists, cardiac surgeons, cardiac imagers, cardiac radiologists, imaging fellows, cardiac CT technologists, radiographers, and all healthcare professionals involved in the acquisition, interpretation, and clinical integration of cardiac computed tomography for transcatheter right heart intervention planning. It is designed to support — not replace — clinical judgement, institutional protocols, and individualised patient care.

CT-guided planning for transcatheter right heart interventions is a rapidly evolving field. While every effort has been made to ensure that the protocols, workflows, anatomical frameworks, and recommendations presented in this book reflect current evidence and professional standards at the time of publication — including guidance from the Society of Cardiovascular Computed Tomography, European Society of Cardiology, European Association of Cardiovascular Imaging, American College of Cardiology, American Heart Association, American College of Radiology, and relevant regulatory bodies overseeing structural heart disease devices and imaging platforms — readers should consult the most up-to-date guidelines, device-specific documentation, and applicable regulatory standards before applying any approach described herein.

Key Clinical Considerations

Acquisition, Contrast, and Radiation

All acquisition and contrast protocols should be aligned with current manufacturer guidance, institutional policies, and applicable diagnostic reference levels. Radiation exposure must follow the ALARA (As Low As Reasonably Achievable) principle, with dose optimisation strategies — including prospective gating, iterative reconstruction, and AI-based denoising — tailored to patient characteristics, heart rate, body habitus, and scanner capabilities. Protocols presented in this book are intended as adaptable clinical frameworks rather than fixed or prescriptive standards. Contrast agent selection, dosing, and timing should be individualised with reference to renal function, allergy history, and haemodynamic status, recognising that right heart intervention planning studies often require specific cardiac phase coverage, venous-phase acquisitions, and dedicated caval and hepatic vein opacification strategies.

Anatomical Assessment and Measurement

CT-derived measurements — including tricuspid annular dimensions, caval and hepatic vein anatomy, RVOT characterisation, coronary proximity assessments, and device landing zone parameters — are acquisition- and software-dependent and should not be assumed interchangeable across different reconstruction platforms, scanner generations, or gating strategies. Reference ranges and threshold values presented in this book reflect current validation literature and consensus guidance, and should be applied alongside site-specific experience and multidisciplinary team review. All CT measurements must be interpreted in the context of image quality, cardiac phase, and the known sources of variability inherent to dynamic right heart anatomical assessment.

Clinical and Therapeutic Decision-Making

The imaging strategies, anatomical assessments, and procedural planning frameworks described in this book are intended to inform — not dictate — clinical decisions. CT-derived eligibility assessments, device sizing recommendations, caval landing zone evaluations, coronary proximity risk classifications, and post-procedural findings must always be integrated with the full clinical context, including patient symptoms, comorbidities, echocardiographic data, haemodynamic status, prior investigations, and multidisciplinary Heart Team discussion. No imaging finding, however precisely measured, should be acted upon in isolation.

Artificial Intelligence and Simulation Tools

AI-assisted tools, automated segmentation platforms, and virtual simulation software described in this book reflect applications that were validated or in active clinical use at the time of writing, but remain subject to ongoing development, version updates, regulatory re-evaluation, and post-market performance monitoring. AI outputs — including automated tricuspid annular segmentation, right ventricular volumetric analysis, coronary proximity simulation, and device positioning tools — should not replace expert human interpretation. Clinicians and imagers are responsible for verifying the regulatory approval status, validated indications, known limitations, and platform-specific performance characteristics of any AI or simulation system deployed in their practice.

Professional Responsibility

Cardiac CT acquisition, post-processing for structural intervention planning, and clinical reporting should be performed by appropriately trained professionals operating within suitable clinical and governance environments. Competency in CT-guided right heart intervention planning requires familiarity with both the technical and clinical dimensions of the tools and measurements described, and should be developed through structured training, supervised practice, multidisciplinary collaboration, and ongoing audit. Any medicolegal discussion presented in this book is provided for educational purposes only and does not constitute legal advice. Readers should seek independent legal counsel for jurisdiction-specific guidance on liability, consent, and regulatory compliance.

Scope and Limitations

The concepts, anatomical frameworks, clinical pathways, and case-based examples presented in this book are intended to improve understanding, reduce planning error, and support procedural decision-making. They do not guarantee specific clinical or procedural outcomes. CT-guided right heart intervention planning inherently involves uncertainty — arising from image quality, annular and caval anatomical dynamism, biological variability, evolving device ecosystems, and the complexity of individual patient presentations. The responsibility for patient care, including all imaging-related and procedural decisions, remains solely with the treating clinician and the responsible multidisciplinary Heart Team.

Disclaimer

The author and publisher have made every reasonable effort to ensure that the information contained in this publication is accurate, evidence-based, and reflective of professional standards at the time of publication. However, given the rapid pace of development in transcatheter right heart interventions, cardiac CT technology, and associated planning tools, the author and publisher expressly disclaim any liability for loss, injury, or damage — direct or consequential — resulting from the use, misuse, or interpretation of any material contained herein.

All clinical decisions and their applications remain the sole responsibility of the practising clinician, who must exercise independent professional judgement, informed by current evidence and institutional governance, in every individual patient case.
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Why CT Matters in the Right Heart Intervention Era

A Disease Long Overlooked

For much of the twentieth century, the tricuspid valve was known as the "forgotten valve" — acknowledged in textbooks, measured on echocardiograms, and then largely set aside while clinical attention focused on the aortic and mitral positions (1). This neglect was not arbitrary. Isolated tricuspid surgery carried in-hospital mortality rates of approximately 10%, with major adverse events occurring in roughly 30% of patients with advanced disease at follow-up, making surgical intervention a proposition that many clinicians were reluctant to offer even to patients with severe symptomatic regurgitation (2). The consequence was a growing population of undertreated patients — elderly, frail, burdened by right heart failure, hepatic congestion, renal impairment, and refractory fluid overload — for whom optimal medical therapy offered palliation but rarely meaningful functional recovery.

The scale of this unmet need is substantial. Clinically significant tricuspid regurgitation is estimated to affect approximately 1.6 million individuals in the United States alone, and relevant (moderate or greater) TR affects approximately 4% of the population aged over 75 years (3)(4). With population ageing accelerating in all high-income countries, the prevalence of functional TR — driven by atrial fibrillation, heart failure, and chronic pulmonary disease — is rising in parallel. TR is not a benign finding: its presence is an independent predictor of mortality, and it is associated with substantially increased rates of hospitalisation, progressive renal and hepatic dysfunction, and deteriorating quality of life (5).

The Transcatheter Revolution Reaches the Right Heart

The transformation of transcatheter aortic valve implantation from an experimental procedure into a first-line therapy across all surgical risk categories established a proof of concept that extended far beyond the aortic position: that structural heart disease, even in its most complex anatomical substrates and its most vulnerable patients, could be addressed without the haemodynamic burden of open surgery (6). The transcatheter tricuspid field has followed this trajectory, albeit along a more challenging anatomical course. The tricuspid valve is larger, more geometrically variable, and less accessible than the aortic or mitral valves; the right heart is more load-sensitive; and the patient population is older, sicker, and less tolerant of procedural adversity. Yet the clinical imperative is undeniable, and the device innovation response has been remarkable.

Transcatheter tricuspid edge-to-edge repair, transcatheter tricuspid valve replacement, caval valve implantation, and transcatheter pulmonary valve implantation are now performed at specialist centres across Europe, North America, and Asia. Early feasibility and pivotal trials have demonstrated meaningful functional benefit. Regulatory approvals are advancing. Device registries are generating real-world outcome data that is reshaping clinical guidelines. The 2025 ESC/EACTS Guidelines on the Management of Valvular Heart Disease formally incorporate transcatheter tricuspid interventions as recommended therapies in appropriately selected patients — a landmark endorsement that will accelerate referral volumes and procedural growth globally (7).

The Central Role of CT

Into this rapidly expanding landscape, computed tomography has emerged as an indispensable clinical tool — not as a supplement to echocardiography, but as the primary modality for anatomical characterisation, device sizing, access route planning, and post-procedural surveillance across the full spectrum of right heart interventions (8). The reasons are architectural. Echocardiography excels at real-time functional assessment and intraprocedural guidance, but its ability to reliably measure the three-dimensional geometry of the tricuspid annulus, the caval dimensions and their relationship to hepatic veins, the RVOT morphology and coronary proximity, and the complex spatial relationships between devices, leads, and native structures is fundamentally constrained by acoustic window limitations and two-dimensional display conventions (9). CT has no such constraints. With sub-millimetre spatial resolution, volumetric three-dimensional acquisition, and the capacity for multiplanar reformatting in any desired plane, CT delivers a level of anatomical precision that directly translates into better device selection, more accurate sizing, and more informed procedural planning (10).

The evidence base supports this centrality. AI-assisted CT analysis of the tricuspid annulus and right ventricle has demonstrated measurement reproducibility that manual analysis cannot match, and CT-derived RV ejection fraction has been established as an independent predictor of outcomes following transcatheter tricuspid valve replacement (11). CT-based coronary proximity simulation has prevented life-threatening coronary complications during TPVI (12). CT measurement of IVC anatomy and hepatic vein relationships has defined the eligibility boundaries and device selection criteria for caval valve implantation — an intervention for which no alternative sizing modality exists (13). The post-procedural CT has become the reference tool for detecting device migration, stent fracture, hepatic vein occlusion, and structural complications across all right heart interventional platforms.

Why This Book, and Why Now

Despite this established and expanding role, CT for right heart interventions remains incompletely codified as a clinical discipline. The literature is distributed across device-specific publications, imaging consensus documents, and Heart Team guidance statements that do not collectively constitute a systematic, practical resource for the clinician seeking to understand how CT should be acquired, interpreted, reported, and communicated across the full range of right heart procedures. Protocols vary between centres. Measurement standards differ between device manufacturers. Reporting templates are inconsistently applied. The imaging specialist who joins a structural heart programme encounters a landscape of fragmented guidance that demands synthesis.

This book is that synthesis. Cardiac CT for Transcatheter Right Heart Interventions: Practical Insights was written for the cardiac imaging specialist, the interventional cardiologist, the structural heart nurse, and the trainee seeking to understand not merely what CT can show, but what CT must show — what measurements are mandatory, what findings alter management, what pitfalls corrupt reports, and how the imaging data flows from the CT workstation to the Heart Team meeting to the catheterisation laboratory and back again.

The book is structured to follow the clinical journey. Part I establishes the foundational anatomy and acquisition science that underpins all right heart CT. Part II addresses the established interventions — TEER, TTVR, and TPVI — with procedure-specific planning chapters. Part III extends to caval valve implantation and the multimodality imaging framework that positions CT within the broader diagnostic ecosystem. Part IV translates principles into practice through structured reporting standards, procedure-specific templates, and case-based learning scenarios. The Back Matter provides reference tables, reporting checklists, a complications guide, and a comprehensive glossary — tools designed to be used at the workstation, in the reporting room, and in the Heart Team meeting.

A Note on Scope and Perspective

This book is written from the perspective of practical, decision-oriented clinical application. It does not aim to be an encyclopaedia of cardiac anatomy or a comprehensive review of the structural heart intervention literature. It aims to answer the questions that matter at the moment they arise: Is this patient eligible? What device should be selected? What does this finding mean for the procedure? What should the report say? These are the questions that define the value of CT in the right heart intervention era — and they are the questions this book is designed to help you answer.



Taha Othmane
London, 2026
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Cardiac CT for Transcatheter Right Heart Interventions: Practical Insights is written for a multidisciplinary audience united by a common clinical need: the integration of CT imaging into the planning, execution, and follow-up of transcatheter right heart interventions. The primary readership comprises:

	Cardiac imaging specialists and radiologists responsible for acquiring and reporting right heart intervention CT studies

	Interventional cardiologists and structural heart specialists who use CT data to plan procedures and select devices

	Cardiac surgeons participating in Heart Team decision-making for patients with TR and right heart disease

	Specialist cardiac nurses and advanced practitioners supporting structural heart programmes and requiring a working understanding of CT planning and reporting

	Trainees in cardiology, cardiac radiology, and cardiac surgery seeking a systematic grounding in right heart CT and its procedural applications


The book assumes a postgraduate level of clinical knowledge. Readers are expected to be familiar with basic cardiac anatomy, echocardiographic assessment of valvular disease, and the general principles of transcatheter structural heart intervention. It does not require prior expertise in cardiac CT — the foundational chapters in Part I are designed to build this competency from the ground up.



Book Structure at a Glance

The book is organised into four parts, each serving a distinct function within the 

How the Book Is Organised

The book is structured in four sequential parts, each building upon the preceding sections, followed by a comprehensive Back Matter designed for ongoing reference.

Part I — Foundations: Anatomy, Acquisition, and Workflow (Chapters 1–3)
Begin here if you are new to right heart CT or seeking to standardise acquisition and workflow at your institution. Chapter 1 establishes the role, protocols, and end-to-end CT workflow for right heart interventions. Chapters 2 and 3 provide the anatomical foundations for tricuspid and pulmonary valve assessment respectively — essential reading before engaging with the procedure-specific planning chapters.
Part II — CT-Guided Planning for Established Interventions (Chapters 4–6)
These three chapters address the procedural CT planning requirements for TEER, TTVR, and TPVI in the depth required for clinical practice. Each chapter follows a consistent internal structure: clinical indications, anatomical eligibility criteria, measurement protocols, device selection considerations, how CT findings alter strategy, and post-procedural assessment. These chapters may be read sequentially or consulted selectively by procedure type.
Part III — Emerging and Evolving Applications (Chapters 7–8)
Chapter 7 addresses caval valve implantation — the most CT-dependent of all right heart interventions — covering IVC anatomy, hepatic vein assessment, device sizing, strategy modification, and post-procedural surveillance. Chapter 8 positions CT within the multimodality imaging framework alongside TOE, ICE, and CMR, and addresses AI-assisted CT analysis, 3D printing, computational simulation, and emerging device technologies.
Part IV — Practical Implementation and Clinical Integration (Chapters 9–10)
Chapter 9 translates all preceding content into structured reporting practice, providing procedure-specific templates, pitfall guides, and a communication framework for Heart Team integration. Chapter 10 consolidates learning through nine structured clinical cases spanning all four intervention types, with explicit management decision analysis.
Back Matter
Appendix A provides CT measurement reference tables for each procedure. Appendix B contains pre-report checklists for clinical use at the workstation. Appendix C is a complications imaging reference guide. Appendix D is a comprehensive glossary of structural and CT imaging terms. The Index enables rapid location of specific topics across all chapters and appendices.



Navigating the Book by Clinical Role

Table: Recommended Reading Pathways by Clinical Role


	Reader Role

	Priority Chapters

	Essential Back Matter


	Cardiac imaging specialist / radiologist

	All chapters — sequential reading recommended

	App.A, App.B, App.D


	Interventional cardiologist

	Ch.1, 4–7, 9, 10

	App.A, App.C


	Structural heart trainee

	Ch.1–3 first; then procedure-specific chapters

	App.B, App.D


	Cardiac surgeon (Heart Team)

	Ch.1, 4–6, 8.3, 9, 10.5

	App.C


	Specialist cardiac nurse

	Ch.1, 8.3, 9.1, 10

	App.B, App.D


	Radiologist new to structural CT

	Ch.1–3, 9, App.B first; then procedure chapters

	App.A, App.D






How to Use the Flowcharts

Each chapter contains one or more Mermaid-format decision flowcharts, presented in a consistent visual language throughout the book. The colour coding used in all flowcharts is as follows:

	🟥 Red (start node) — Entry point to the decision pathway

	🟦 Blue (process node) — A clinical or imaging action to be performed

	🟪 Purple (decision node) — A binary or multi-way decision point

	🟩 Green (outcome node) — A terminal clinical outcome or recommendation

	Green label — YES branch from a decision node

	Red label — NO branch from a decision node

	Dark grey label — Neutral, range-based, or conditional branch


The flowcharts are designed to support real-time decision-making at the CT workstation, in the reporting room, and at the Heart Team meeting. They are not exhaustive clinical algorithms — they represent the key decision architecture distilled from the chapter text and are intended to be used in conjunction with the full narrative discussion in each section.



How to Use the Tables

Tables in this book serve three distinct functions: (1) comparison tables that summarise the characteristics of multiple devices, modalities, or anatomical features side by side; (2) decision tables that map clinical findings to management recommendations; and (3) reference tables (consolidated in Appendix A) providing measurement thresholds and device-specific sizing criteria for workstation use. All tables use consistent column terminology aligned with the glossary in Appendix D.



How to Use the Reporting Templates and Checklists

The structured reporting templates in Chapter 9.2 and the pre-report checklists in Appendix B are designed as active clinical tools, not illustrative examples. They should be:

	Saved as PACS-integrated or RIS-integrated document templates within your institutional reporting system

	Completed sequentially during CT post-processing, before the formal report is written

	Used as quality assurance instruments — any incomplete field must be acknowledged in the report with explanation, not silently omitted

	Reviewed annually against updated device sizing specifications and institutional protocol changes




How to Use the Case-Based Learning Chapter

Chapter 10 presents nine structured clinical cases, each constructed to illustrate a specific CT anatomical pattern and the management decision it drives. Each case follows a consistent format: clinical context, CT
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