TABLE OF CONTENTS

FOREWORD jii
ACKNOWLEDGMENTS v
PREFACE vii

HAPTER 1: PRINCIPLES OF DOPPLER ULTRA D 1
The Doppler Shift - History 1
The Doppler Shift - Basic Principles 2
Continuous Wave (CW) Doppler 9
Pulsed Wave (PW) Doppler 9
Displaying the Doppler Signal 12
Color Doppler 13
Power Doppler 21
Artifacts of Doppler Ultrasound 23
CHAPTER 2: CAROTID COLOR DUPLEX SCANNING 33
Cerebrovascular Symptoms 33
Carotid Anatomy 35
Patient Preparation 38
Scan Positions 38
Image Scan Protocol 40
Color Doppler Assessment 49
Spectral Doppler Assessment 51
Flow Characteristics in the Cerebrovascular System 52
Uncommon and Atypical Disease Conditions 62
Carotid Stents 66
References 68
CHAPTER 3: CAROTID INTERPRETATION 69
Introduction 69
Carotid Criteria Based on Clinical Stoke Trials 70
The SRU Consensus Conference Recommendations for Carotid Artery Criteria-2003. 72
SRU Ceriteria Table 73
Revised (by Author) SRU Criteria Table 74
Key Interpretation Points 74

HAPTER 4: VERTEBRAL & SUBCILAVIAN ARTERY IMAGI 89
Indications &9
Vertebral Imaging Procedure &9
Subclavian Steal 90

Vertebral Interpretation 92

X



Subclavian Artery Assessment by Pressure Acquisition 94
Subclavian Scan Procedure 94
HAPTER S: VE S ANATOMY AND HEMODYNAMICS 97
Lower Extremity Anatomy 97
Venous Hemodynamics 102
Venous Insufficiency 107
HAPTER 6: VENOUS DUPLEX IMAGING: LOWER EXTREMITIES 111
Deep Venous Thrombosis (DVT): Etiology & Risk Factors 111
Imaging Segment: Common Femoral to Popliteal Vein 112
Imaging Below The Knee 118
Venous Interpretation 123
Differential Diagnosis of Calf Pain and Swelling 127
Pitfalls and Pearls of Imaging 130
Venous Insufficiency Testing - Duplex Imaging 131
Protocol Recommendations 133
CHAPTER 7: IMAGING METHODS FOR VENOUS INSUFFICIENCY 135
Venous Insufficiency Testing - Duplex Imaging 135
Protocols Based on Logic and Symptoms (Overview) 136
Protocol #1: Rule out Deep Vein Thrombosis 136
Protocol #2: Insufficiency Protocol 137
Protocol # 3: Preoperative Protocol for Vein Ablation 144
Venous Insufficiency Worksheets 147
CHAPTER 8: VENOUS IMAGING OF UPPER EXTREMITIES 149
Indications 149
Venous Anatomy - Upper 149
Imaging Methods 151
Upper Extremity Venous Interpretation 161
CHAPTER 9: ARTERIAL HEMODYNAMICS, ANATOMY, AND PHYSIOLOGY 163
Fluid Dynamics and Physical Principles 163
Arterial Anatomy of the Lower Extremities 170
A Hemodynamic Primer 172
Atherosclerosis 176
HAPTER 10: PHYSIOLOGIC ARTERIAL TESTING: LOWER EXTREMITIES 181
The Goals of Lower Extremity Physiologic Testing 181
Patient History and Physical 182
Segmental Systolic Limb Pressures 184
Ankle to Brachial Index: AHA protocol 188

Pulse Volume Recording (PVR), Volume Pulse Recording (VPR) 195




Doppler Waveform Analysis 198

Exercise Stress Testing 201
Post Occlusive Reactive Hyperemia (POHR) 203
Stress Testing - Toe Raises 204
Physiologic Case Studies 205
Abbreviated, Efficient Arterial Protocols 221

HAPTER 11: COLOR DUPLEX IMAGING: LOWER EXTREMITY ARTERIES 225
The Goals of Imaging 225
Aorto-iliac Segment 225
Femoral - Popliteal Segment 228
SFA-Popliteal Interpretation Criteria 231
Tibial Artery Segment 232
Aneurysms 233
Pseudoaneurysms 234
CHAPTER 12: ARTERIAL BYPASS GRAFTS & STENTS 237
Saphenous Vein Anatomy 237
Procedure #1. Determine Suitability of the Great Saphenous Vein 238
Procedure #2. Mapping the Veins 239
Preoperative Assessment of Radial Artery 241
PPG Testing for Palmar Arch Patency 243
Postoperative Assessment- Bypass Grafts and Stents 245
Lower Extremity Stents 251
Endovascular Aneurysm Repair-EVAR 253
CHAPTER 13: ARTERIAL EVALUATION OF THE UPPER EXTREMITIES 257
Upper Arterial Anatomy 257
Disease Processes 258
Indirect Test Methods-Baseline Exam 260
Thoracic Outlet Test 261
Cold Immersion Test-Raynaud's 264
Allen Test for Palmar Arch Patency 267
Color Duplex Imaging-Subclavian 268
CHAPTER 14: HEMODIALYSIS ACCESS FISTULAS & GRAFTS 271
Indications for the Exam 271
Types of Access 271
Preoperative Procedure 274
Postoperative Protocol- General Considerations 276
Color Duplex Protocol 276

Interpretation 280



Xii

CHAPTER 15: TRANSCRANIAL DOPPLER 283
Applications of TCD and TCI 284
Exclusive Applications of TCD 284
Cerebrovascular Anatomy 284
TCD Access Windows 287
Basic TCD Technique 288
Transcranial Color Imaging 292
TCI Anatomy 293
Serial Monitoring for Vasospasm 296
Intraoperative Monitoring 299
Cerebral Emboli Detection 299
Clinical Application 302
CHAPTER 16: ABDOMINAL DOPPLER FUNDAMENTALS 305
The Abdominal Vascular System 305
Abdominal Aorta 305
Imaging Method-Aorta 306
Renal Doppler 307
Renal Vascular Anatomy 308
Method 1 - Direct Technique 310
Method 2 - Indirect Technique 314
Renal Fibromuscular Dysplasia (FMD) 316
Renal Doppler: Transplants 317
Mesenteric Doppler 317
Mesenteric Anatomy 318
Portal System 321
Portal Hypertension 322
Hepatic Veins 324
Budd-Chiari Syndrome 324
CHAPTER 17: STATISTICS & QUALITY ASSURANCE 327
Overview of Statistical Analysis 328
A Real-World Example of Statistics 328
The 2 x 2 table 330
CHAPTER 18: GLOSSARY 335

HAPTER-BASED EDUCATIONAL EXERCISES 351
CME POST-TEST APPLICATION INFORMATION 379
INDEX 381
LAB AND PERSONAL RESOURCES 388




