
 
 
 

 

TRANSFEMORAL AORTIC VALVE IMPLANTATION 

AND MITRAL REGURGITATION: CORRELATION 

AND SHORT TERM FOLLOW-UP 
 

THESIS 

Submitted for partial fulfillment of MD in Cardiology 

By 

Mohamed Abd El-Fattah Imam Abd EL Motaleb 

M.B.B.Ch., MSc 

 

Under Supervision of  

 

Soliman Gharib, M.D 

Professor of Cardiology, Cairo University 

Mohamed Mahmoud Abd El-Ghani, M.D 

Professor of Cardiology, Cairo University 

Hossam El Din Ghanem El Hossary, M.D 

Assist. Professor of Cardiology, Cairo University 

Helene Eletchaninof, M.D 

Professor of Cardiology, Rouen University, France 

 

Faculty of Medicine 

Cairo University 

2014 



 
 
 

 

 



 
 
 

 

 



 
 
 

 

 

 بسم الله الرحمن الرحيم

 

 

 

  } قاَلوُاْ سُبْحَانكََ لاَ عِلْمَ لنَاَ إلِاَّ مَا عَلَّمْتنَاَ إنَِّكَ أنَتَ الْعَليِمُ الْحَكِيمُ  {

 صدق الله العظيم

  }٣٢آية{البقرة:                                    



 
 
 

 

 

 

 



 
 
 

 

 

Acknowledgements 

The ability to achieve this work is attributed first and foremost to 
ALLAH, the Gracious, who helped us to accomplish this work, and for 
granting me with a team-work that without their magnificent effort, this work 
would have never been brought to light. 
 

First, my deepest appreciation and everlasting thankfulness to Professor 
Dr. Soliman Gharib for his continuous support and sincere unlimited advice in 
the completion of this work and since a long time. 

 

I am so grateful to Professor Dr. Mohamed Abd El-Ghani who deserves 
utmost recognition for his outstanding effort and professional expertise, who 
rendered enormous guidance to make my life better. 

 

I am also very grateful to Assistant Professor Dr. Hossam EL Din 
Ghanem EL Hossary for his valuable help, meticulous revision and advice 
throughout the course of the study. 

 

I would like to thank Dr. Abdou El Hadad for great help and support in 
revision of this work. 

 
I would like to thank god that I had professor Alain Cribier who is not 

only changed my life but he had changed the life of all the world. 

Last, but not least, I lack the right words to express the extent of my 

gratitute to all my family and specially my wife and my sons Mostafa and Ali. 

 



 
 
 

 

 



 
 
 

 

 

 
 

Dedication 

To my country and all of my family



 
 
 

 

 





 
 
 
  Table of contents 

 

I 
 

 

Table of Contents 



 
 
 
  Table of contents 

 

II 
 

ACKNOWLEDGEMENTS VI 

TABLE OF CONTENTS I 

LIST OF FIGURES VII 

LIST OF TABLES XI 

LIST OF ABBREVIATIONS XIII 

1 INTRODUCTION 1 

1.1 Causes and Pathology of Aortic Stenosis ..................................... 1 

1.2 Congenital Aortic Valve Disease: ................................................. 3 

1.3 Calcific Aortic Valve Disease ....................................................... 3 

1.4 Rheumatic Aortic Stenosis ............................................................ 7 

1.5 Pathophysiology ............................................................................ 7 

1.6 Myocardial Function in Aortic Stenosis ..................................... 14 

1.7 Diastolic Properties ..................................................................... 15 

1.8 Echocardiography ........................................................................ 15 

1.9 Other Diagnostic Evaluation Modalities: .................................... 16 

1.10 Cardiac Catheterization and Angiography .................................. 17 

1.11 Chest Computed Tomography .................................................... 17 

1.12 Cardiac Magnetic Resonance ...................................................... 18 

1.13 Disease Course ............................................................................ 18 

1.13.1 Clinical Outcome ......................................................... 18 

1.13.1.1 Asymptomatic Patients ........................................ 18 



 
 
 
  Table of contents 

 

III 
 

1.13.1.2 Symptomatic Patients .......................................... 21 

1.13.2 Hemodynamic Progression .......................................... 22 

1.14 Management ................................................................................ 23 

1.14.1 Medical Treatment ....................................................... 23 

1.14.2 Surgical Treatment: ..................................................... 25 

1.14.2.1 Children ............................................................... 25 

1.14.2.2 Adults .................................................................. 26 

1.15 Aortic Stenosis with Left Ventricular Dysfunction .................... 28 

1.16 Aortic Stenosis with Low Gradient and Low Cardiac Output .... 29 

1.17 Results of aortic valve replacement ............................................ 32 

1.18 Current status of Transcatheter Aortic Valve Implantation ........ 36 

1.18.1 History and progression of TAVI: ............................... 36 

1.18.2 Heart Team Concept .................................................... 37 

1.18.3 Patient Selection .......................................................... 37 

1.18.4 Risk Scoring ................................................................ 38 

1.18.5 Frailty Assessment ....................................................... 38 

1.18.6 GUIDELINES/POSITION STATEMENTS ............... 39 

1.18.7 CURRENT DEVELOPMENTS: ................................. 41 

1.18.8 PARTNER Study ......................................................... 41 

1.18.9 PARTNER 2 Study: ..................................................... 43 

1.18.10 Commercial Use of Edwards Sapien Valve in the United 
States: .................................................................................. 46 

1.18.11 Medtronic CoreValve: US Pivotal Trial ...................... 46 

1.18.12 Experience Outside the United States ......................... 48 

1.18.12.1 Edwards Sapien and Sapien XT Valves ............ 48 

1.18.12.2 Medtronic CoreValve ........................................ 49 

1.18.13 International Registries ................................................ 50 



 
 
 
  Table of contents 

 

IV 
 

1.19 ALTERNATIVE ACCESS SITES FOR TAVR ........................ 51 

1.19.1 Transapical ................................................................... 51 

1.19.2 Transfemoral Versus Transapical Approach ............... 53 

1.19.3 Transaortic Approach .................................................. 55 

1.20 TRANSCATHETER APPROACHES TO TREAT FAILING 
PROSTHETIC VALVES: ........................................................... 60 

1.21 Valve-in-Transcatheter Valve ..................................................... 60 

1.22 Valve-in-Aortic Valve ................................................................. 61 

1.23 Valve-in-Mitral Valve ................................................................. 64 

1.24 Valve-in-Double Valve ............................................................... 65 

1.25 Valve-in-Tricuspid Valve ............................................................ 65 

1.26 Valve-in-Ring .............................................................................. 66 

1.27 ADVANCES IN IMAGING IN TAVR ...................................... 66 

1.28 ONGOING ISSUES IN TAVR ................................................... 68 

1.29 Complications of TAVR ............................................................. 70 

1.29.1 Stroke ........................................................................... 70 

1.29.2 Paravalvular Leak ........................................................ 74 

1.29.3 Heart Block .................................................................. 76 

1.29.4 Vascular Complications ............................................... 80 

1.29.5 Atrial Fibrillation ......................................................... 81 

1.29.6 Concurrent CAD .......................................................... 83 

1.29.7 LV Dysfunction ........................................................... 86 

1.29.8 Prosthesis-Patient Mismatch: ...................................... 87 

1.29.9 Low-Flow, Low-Gradient Aortic Stenosis: ................. 89 

1.29.10 Other Issues .................................................................. 92 



 
 
 
  Table of contents 

 

V 
 

1.29.11 REIMBURSEMENT AND PRACTICE TRENDS: ... 93 

1.29.12 US STS/American College of Cardiology TVT Registry94 

1.30 Europe ......................................................................................... 94 

1.31 NEW FRONTIERS ..................................................................... 94 

1.31.1 Bicuspid Aortic Valve ................................................. 95 

1.31.2 Aortic Regurgitation .................................................... 96 

1.31.3 Expandable Sheaths ..................................................... 97 

1.31.4 Large Bore Vascular Closure Devices ........................ 97 

1.31.5 Apical Access/Closure Devices ................................... 98 

1.31.6 FUTURE TRANSCATHETER HEART VALVES . 100 

2 PATIENTS AND METHODS 101 

2.1 Study population ....................................................................... 101 

2.2 Inclusion criteria........................................................................ 101 

2.3 Exclusion criteria. ..................................................................... 101 

2.4 TAVI screening ......................................................................... 102 

2.4.1 Auscultation ............................................................... 104 

2.4.2 Blood tests ................................................................. 106 

2.4.3 chest radiography ....................................................... 106 

2.4.4 Electrocardiogram ..................................................... 106 

2.4.5 Transthoracic and transesophageal echocardiogram . 107 


