
18 Molecular and Cellular Hemostasis and Fibrinolysis
Kathleen E. Brummel, Nancy Swords Jenny,
Kenneth G. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . 287

Section 6: Atherosclerotic Lesions . . . . . . . . . . . . . . . . . 319

19 Atherosclerotic Lesions: Evolution and Regression
Herbert C. Stary . . . . . . . . . . . . . . . . . . . . . . . . . . . 320

20 Atherosclerotic Lesions: Vulnerability
Trine-Line Korsholm, Line Graven Lyngdorf,
Erling Falk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327

21 Atherosclerotic Lesions: Mechanical Properties
Tim Topoleski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340

Section 7: Vascular Immunobiology and Heterogeneity 353

22 Vascular Immunobiology and Immunopathology
Cora Jean S. Edgell, J. Charles Jennette . . . . . . . . . 354

23 Vascular Heterogeneity
Maarten Bergwerff, Marco C. DeRuiter, Robert E.
Poelmann, Adriana C. Gittenberger-de Groot . . . 366

Part II:
Integrated Vascular Diagnostic Evaluations

Section 1: Clinical Examination . . . . . . . . . . . . . . . . . . . 377

24 Coronary Artery Disease
Kanu Chatterjee . . . . . . . . . . . . . . . . . . . . . . . . . . . 379

25 Cerebrovascular Disease
Michael Hennerici, Michael Daffertshofer . . . . . . 382

26 Peripheral Vascular Disease
Peter Lanzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388

Section 2: Vascular Laboratory . . . . . . . . . . . . . . . . . . . . 397

27 Peripheral Vascular Diagnostic Methods
Todd D. Lovelace, Gregory L. Moneta . . . . . . . . . . 398

28 Cerebrovascular Ultrasonography
Stephen Meairs, Michael Hennerici. . . . . . . . . . . . 420

Section 3: Computed Tomography . . . . . . . . . . . . . . . . . 441

29 Technical Principles of CT
Bernd Ohnesorge, Andreas F. Kopp,
Christoph R. Becker, Andreas Knez, Stephen Schröder,
Thomas Flohr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443

30 Coronary Artery Imaging Using CT
Christoph R. Becker . . . . . . . . . . . . . . . . . . . . . . . . 453

31 Peripheral and Visceral Vascular Imaging Using CT
Everett Y. Lam, Robert A. Andrews,
Gregory L. Moneta . . . . . . . . . . . . . . . . . . . . . . . . . 458

32 Pulmonary Vascular Imaging Using CT
Christoph Engelke, Mathias Prokop . . . . . . . . . . . 466

33 Coronary Artery Imaging Using EBT
Paolo Raggi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 496

Part I:
Integrated Vascular System: General Principles

Section 1: Epidemiology of Vascular Diseases . . . . . . . 1

1 Epidemiology of Atherosclerotic Vascular Disease
Christopher J. O'Donnell, William B. Kannel . . . . 3

Section 2: Vascular Embryology . . . . . . . . . . . . . . . . . . . 17

2 Molecular Vascular Embryology
Steven A. Vokes, Paul A. Krieg . . . . . . . . . . . . . . . . 18

3 Genetic Vascular Embryology
Jeffrey A. Towbin, John Belmont . . . . . . . . . . . . . . 36

Section 3: Vascular Anatomy and Pathology . . . . . . . . 49

4 Integrated Vascular Anatomy
Jörg Wilting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

5 Integrated Vascular Pathology
William E. Stehbens . . . . . . . . . . . . . . . . . . . . . . . . 76

Section 4: Vascular Physiology . . . . . . . . . . . . . . . . . . . . 115

6 Principles of Vascular Physiology
Patrick Segers, Pascal Verdonck. . . . . . . . . . . . . . . 116

7 Hemodynamics
Ajit P. Yoganathan, George P. Chatzimavroudis . . 138

8 Arterial Wall Mechanics
Alan J. Bank, Daniel R. Kaiser . . . . . . . . . . . . . . . . 151

9 Microcirculation Function: Coronary Vasculature
Gianmario Sambuceti, Mario Marzilli,
Antonio L'Abbate . . . . . . . . . . . . . . . . . . . . . . . . . . 162

10 Neurovegetative Regulation of the Vascular System
Blair P. Grubb, Daniel J. Kosinski, Yousuf Kanjwal 175

Section 5: Vascular Biology . . . . . . . . . . . . . . . . . . . . . . . 189

11 Vascular Endothelium
Zhihong Yang, Thomas F. Lüscher . . . . . . . . . . . . . 190

12 Vascular Smooth Muscle Cells
Gordon R. Campbell, Johnny L. Efendy,
Julie H. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . 205

13 Vascular Extracellular Matrix
Colin M. Fitzsimmons, Catherine M. Shanahan . . 217

14 Principles of Vascular Remodeling
Seymour Glagov, Clifford Ko, Hisham S. Bassiouny,
Christopher K. Zarins . . . . . . . . . . . . . . . . . . . . . . . 232

15 Molecular Biology of Vascular Remodeling
Philip S. Tsao, Jay Wohlgemuth, Mehrdad Rezaee,
Frances L. Johnson, Stephane C. Boutet,
Bahaa M. Fadel, Thomas Quertermous . . . . . . . . . 242

16 Molecular Biology of Collateral Circulation
Dimitri Scholz, Tibor Ziegelhöffer,
Christian Friedrich . . . . . . . . . . . . . . . . . . . . . . . . . 265

17 Molecular and Cellular Angiogenesis
Peter Carmeliet, Désiré Collen, Edward M. Conway 273

Contents



VIII Contents

51 Coronary Artery Revascularization:
Percutaneous Approach
Antonio Colombo, Bernhard Reimers. . . . . . . . . . 820

52 Coronary Artery Revascularization: Adjunctive 
Pharmacology in the Percutaneous Approach
Dean J. Kereiakes, Thomas M. Shimshak . . . . . . . 841

53 Coronary Artery Revascularization:
Surgical Approach – Standard Management
Anno Diegeler, Francis G. Duhaylongsod,
Friedrich Wilhelm Mohr . . . . . . . . . . . . . . . . . . . . 854

54 Coronary Artery Revascularization: Surgical 
Approach – Minimally Invasive Management
Valavanur A. Subramanian, Nilesh U. Patel . . . . . . 879

55 Coronary Artery Disease and Endothelial Function
Volker Schächinger, Andreas M. Zeiher . . . . . . . . 887

56 Coronary Artery Spasm: Basic Aspects
Hiroaki Shimokawa, Masahiro Mohri,
Akira Takeshita . . . . . . . . . . . . . . . . . . . . . . . . . . . . 912

57 Coronary Artery Spasm: Clinical Aspects
Masahiro Mohri, Hiroaki Shimokawa,
Akira Takeshita . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921

58 Coronary Artery Syndrome X
Junbo Ge, Juying Qian, Raimund Erbel. . . . . . . . . 930

59 Inflammatory Diseases of the Coronary Artery
Joseph C. Shanahan, E. William St. Clair . . . . . . . . 935

60 Drug-Related Diseases of the Coronary Artery
Shereif H. Rezkalla, Robert A. Kloner . . . . . . . . . . 970

61 Hypertrophic Cardiomyopathy and 
Coronary Arteries
Barry J. Maron. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 980

62 Dilated Cardiomyopathy and Coronary Arteries
Kanu Chatterjee . . . . . . . . . . . . . . . . . . . . . . . . . . . 987

63 Vascular Disease in Diabetes Mellitus
Michael Poon, Elliot Rayfield. . . . . . . . . . . . . . . . . 995

64 Coronary Artery Function in Diabetes Mellitus
Luis Afonso, Marcelo F. Di Carli. . . . . . . . . . . . . . . 1008

65 Systemic Hypertension
Shawn A. Gregory, Suzanne Oparil . . . . . . . . . . . . 1015

Part IV
Cerebrovascular Diseases

Section 1: Vascular Diseases of the Central Nervous
System: Review and Special Considerations. . . . . . . . . 1065

66 Cerebrovascular Anatomy: Special Considerations
Stephan Behrens, Oliver Sedlaczek,
Michael Hennerici. . . . . . . . . . . . . . . . . . . . . . . . . . 1067

67 Cerebrovascular Pathobiology and 
Pathophysiology: Special Considerations
Michael Hennerici, Stephen Meairs. . . . . . . . . . . . 1071

68 Cerebrovascular Diseases
Michael Daffertshofer. . . . . . . . . . . . . . . . . . . . . . . 1075

Section 2: Vascular Diseases of the Central Nervous
System: Percutaneous and Surgical Therapy . . . . . . . . 1113

69 Vascular Diseases of the Central Nervous System:
Percutaneous Approach
Peter J. Mitchell, Randall T. Higashida,
Christopher F. Dowd, Van V. Halbach . . . . . . . . . . 1115

Section 4: Magnetic Resonance Angiography . . . . . . . 513

34 Technical Principles of MRA
René M. Botnar, Matthias Stuber, Kraig V. Kissinger,
Warren J. Manning . . . . . . . . . . . . . . . . . . . . . . . . . 515

35 Coronary Artery Imaging Using MRA
Oliver M. Weber, Peter Boesiger. . . . . . . . . . . . . . . 526

36 Cerebrovascular Artery Imaging Using MRA
Andreas Sommer, Michael Hennerici . . . . . . . . . . 533

37 Peripheral Artery Imaging Using MRA
Everett Y. Lam, Robert A. Andrews,
Gregory L. Moneta . . . . . . . . . . . . . . . . . . . . . . . . . 546

Section 5: Perfusion Measurements . . . . . . . . . . . . . . . . 553

38 Myocardial Blood Flow and Perfusion:
Radionuclide Techniques
Heinrich R. Schelbert . . . . . . . . . . . . . . . . . . . . . . . 555

39 Cerebrovascular Blood Flow and Perfusion
Peter Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 577

Section 6: X-Ray, Angiography . . . . . . . . . . . . . . . . . . . . 591

40 Technical Principles of X-Ray Angiography
Frits Van der Meer . . . . . . . . . . . . . . . . . . . . . . . . . 593

41 X-Ray Coronary Angiography
Stephan Windecker, Bernhard Meier. . . . . . . . . . . 602

42 X-Ray Peripheral and Visceral Angiography
Peter M.T. Pattynama . . . . . . . . . . . . . . . . . . . . . . . 636

Section 7: Intravascular Ultrasonography . . . . . . . . . . 659

43 Technical Principles of Intravascular 
Ultrasonography
Nicolaas Bom, Anton F.W. van der Steen, Nico 
Bruining, Chris L. de Korte, Stephane G. Carlier,
Charles T. Lancée . . . . . . . . . . . . . . . . . . . . . . . . . . 661

44 Coronary Intravascular Ultrasonography
Peter Stähr, Yasuhiro Honda, Peter J. Fitzgerald,
Paul G. Yock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667

45 Peripheral Intravascular Ultrasonography
Elma J. Gussenhoven, Tjebbe Hagenaars,
Jeroen A. van Essen, Trude C. Leertouwer,
Nicolaas Bom. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678

Section 8: Special Vascular Examination Techniques . 689

46 Clinical Assessment of Endothelial Function
Joseph A. Vita . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 691

47 Functional Coronary Artery Diagnostic Evaluations
Stuart T. Higano . . . . . . . . . . . . . . . . . . . . . . . . . . . 701

Part III
Coronary Vascular Diseases

48 Integrated Coronary Physiology 
and Pathophysiology
Eberhard Bassenge, Michael Schwemmer. . . . . . . 717

49 Coronary Atherosclerosis:
Acute Coronary Syndromes
Peter Lanzer, Tilman Markert, Axel Frey,
Rolf Weser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 746

50 Coronary Atherosclerosis:
Chronic Coronary Syndromes
K. Lance Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . 779



Contents IX

88 Arterial Disease of the Lower Extremity:
Surgical Approach
Alexander D. Nicoloff, W. Kent Williamson,
John M. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1433

89 Peripheral Artery Disease: Aging and Comorbidity
Christian F.A. Kügler . . . . . . . . . . . . . . . . . . . . . . . 1449

90 Hemodialysis Access Dysfunction
Dierk Vorwerk. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1470

91 Foreign Body Retrieval
Haresh Mehta, Stephan Windecker,
Bernhard Meier. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1480

Part VI
Peripheral Venous and Lymphatic Diseases

92 Peripheral Venous Anatomy and Physiology
Sebastian Schellong, Thomas Schwarz . . . . . . . . . 1489

93 Peripheral Venous Pathomorphology and 
Pathophysiology
Sebastian Schellong, Thomas Schwarz . . . . . . . . . 1491

94 Peripheral Venous Diseases: Nonsurgical Therapy
Sebastian Schellong, Thomas Schwarz . . . . . . . . . 1497

95 Peripheral Venous Diseases: The Surgical Approach
Gerhard Salzmann . . . . . . . . . . . . . . . . . . . . . . . . . 1526

96 Lymphatic Vascular Diseases
Etelka Földi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1538

Part VII
Thoracic Vascular Diseases

Section 1: Diseases of the Thoracic Aorta . . . . . . . . . . . 1547

97 Diseases of the Thoracic Aorta:
Percutaneous Approach
Christoph A. Nienaber . . . . . . . . . . . . . . . . . . . . . . 1549

98 Diseases of the Thoracic Aorta: Surgical Approach
Magdi Yacoub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1561

Section 2: Diseases of the Supra-aortic Great Vessels . 1573

99 Supra-aortic Great Vessels: Surgical and 
Percutaneous Approach
Manju Kalra, Kenneth J. Cherry. . . . . . . . . . . . . . . 1575

Section 3: Vascular Diseases of the Lungs. . . . . . . . . . . 1597

100 Pulmonary Vasculitides
Richard A. DeRemee . . . . . . . . . . . . . . . . . . . . . . . . 1599

101 Hypertensive Pulmonary Vasculopathies:
Pathological Findings
Giuseppe G. Pietra, Enrico Dessy. . . . . . . . . . . . . . 1609

102 Hypertensive Pulmonary Vasculopathies:
Pathogenesis
Alfred P. Fishman . . . . . . . . . . . . . . . . . . . . . . . . . . 1618

103 Hypertensive Pulmonary Vasculopathies:
Diagnostic Evaluations
Harold I. Palevsky, Alfred P. Fishman . . . . . . . . . . 1632

104 Hypertensive Pulmonary Vasculopathies:
Clinical Management
Tim Higenbottam . . . . . . . . . . . . . . . . . . . . . . . . . . 1641

70 Intracranial Aneurysms: Surgical and 
Endovascular Approach
Erich Donauer, Hans Henkes, Johannes Reif, Sabine
Fuhrmann, Klaus Terstegge, Dietmar Kühne . . . . 1154

71 Intracerebral Hemorrhage: Surgical Approach
Frieder Cortbus, Wolf-Ingo Steudel. . . . . . . . . . . . 1217

72 Cerebral Arteriovenous Malformations:
Single-Step Combined Approach
Ulrich Grzyska, Manfred Westphal . . . . . . . . . . . . 1235

73 Aneurysms Associated with Cerebral Arteriovenous
Malformations: Therapeutic Options
Manfred Westphal, Ulrich Grzyska . . . . . . . . . . . . 1240

74 Cranial Dural Arteriovenous Fistulas:
Therapeutic Options
Eva Neumaier Probst, Ulrich Grzyska,
Manfred Westphal, Herman Zeumer. . . . . . . . . . . 1245

75 Spinal Vascular Malformations:
Therapeutic Options
Christoph Koch, Hermann Zeumer,
Manfred Westphal . . . . . . . . . . . . . . . . . . . . . . . . . . 1253

76 Intracranial Angiomas: Surgical Approach
Erich Donauer, Hans Henkes . . . . . . . . . . . . . . . . . 1265

77 Cerebral and Spinal Cavernomas:
Surgical Approach
Jürgen Meixensberger, Klaus Roosen . . . . . . . . . . 1282

78 Moyamoya Disease: Surgical Approach
Jürgen Meixensberger, Erich Donauer . . . . . . . . . 1292

79 Neurovascular Cross-Compression Syndromes:
Surgical Approach
Abolghassem Sepehrnia . . . . . . . . . . . . . . . . . . . . . 1297

80 Carotis Artery Disease: Percutaneous Approach
Klaus Mathias, Hans Martin Gissler . . . . . . . . . . . 1302

81 Carotis and Vertebralis Artery Disease:
Surgical Approach
Brajesh K. Lal, Robert W. Hobson II . . . . . . . . . . . 1316

Part V
Peripheral Arterial Diseases

82 Peripheral Artery Physiology and 
Pathophysiology: Special Considerations
Caroline Schmidt-Lucke,
Jan André Schmidt-Lucke. . . . . . . . . . . . . . . . . . . . 1333

83 Peripheral Artery Tomographic Imaging:
Special Considerations
Mathias Goyen, Stefan G. Ruehm, Jörg F. Debatin 1341

84 Prevention of Peripheral Artery Atherosclerosis
Knuth Kröger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1347

85 Peripheral Arterial Disease:
Acute Ischemic Syndromes
Gottfried Rudofsky . . . . . . . . . . . . . . . . . . . . . . . . . 1351

86 Peripheral Arterial Disease:
Chronic Ischemic Syndromes
Gottfried Rudofsky . . . . . . . . . . . . . . . . . . . . . . . . . 1363

87 Arterial Disease of the Upper Extremity:
Special Considerations
Edward B. Diethrich . . . . . . . . . . . . . . . . . . . . . . . . 1423



X Contents

Section 2: Endocrine Vascular Diseases:
Nosologic Considerations . . . . . . . . . . . . . . . . . . . . . . . . 1817

118 Thyroid Dysfunctions
Ana Wägner, Susan M. Webb . . . . . . . . . . . . . . . . . 1819

119 Acromegaly
Susan M. Webb, Ana M. Wägner . . . . . . . . . . . . . . 1823

120 Hypopituitarism and Growth Hormone Deficiency
Eva Marie Erfurth . . . . . . . . . . . . . . . . . . . . . . . . . . 1826

121 Hyperandrogenism, Polycystic Ovarian Disease
Mahesh Sathiavageeswaran, John A.H. Wass . . . . 1829

122 Hormone Replacement Therapy and 
Cardiovascular Disease in Women
Mahesh Sathiavageeswaran, John A.H. Wass . . . . 1832

123 Hormone Replacement Therapy 
with Testosterone
Mahesh Sathiavageeswaran, John A.H. Wass . . . . 1837

124 Adrenal Gland Hormones and the Vascular System
Ana M. Wägner, Susan M. Webb . . . . . . . . . . . . . . 1839

125 Parathyroid Hormone and the Vascular System
Ana M. Wägner, Susan M. Webb . . . . . . . . . . . . . . 1843

126 Carcinoid Syndromes
Susan M. Webb, Ana M. Wägner . . . . . . . . . . . . . . 1844

127 Vasoactive Peptides
Ana M. Wägner, Susan M. Webb . . . . . . . . . . . . . . 1847

128 Vascular Diseases of the Endocrine Organs:
Special Considerations
Susan M. Webb, Ana M. Wägner . . . . . . . . . . . . . . 1849

129 Therapeutic Use of Hormonal Analogs in 
Vascular Diseases
Susan M. Webb, Ana M. Wägner . . . . . . . . . . . . . . 1853

Part X
Genitourinary Vascular Diseases

130 Retroperitoneal Vascular Diseases
Michael H.H. Sohn . . . . . . . . . . . . . . . . . . . . . . . . . 1857

131 Acute Scrotal Vascular Diseases
Michael H.H. Sohn . . . . . . . . . . . . . . . . . . . . . . . . . 1861

132 Varicocele Testis
Michael H.H. Sohn . . . . . . . . . . . . . . . . . . . . . . . . . 1863

133 Vascular Erectile Dysfunction
Michael H.H. Sohn . . . . . . . . . . . . . . . . . . . . . . . . . 1867

Subject Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1875

Part VIII
Abdominal Vascular Diseases

Section 1: Diseases of the Abdominal Aorta . . . . . . . . . 1651

105 Diseases of the Abdominal Aorta:
Percutaneous Approach
Frank Arko, R. Scott Mitchell . . . . . . . . . . . . . . . . . 1653

106 Abdominal Aorta: Surgical Approach
Friedrich Kallinowski, Jens-Rainer Allenberg . . . 1668

Section 2: Gastrointestinal Vascular Diseases . . . . . . . 1681

107 Gastrointestinal Vascular Anatomy:
Special Considerations
Amindra S. Arora, Piet C. de Groen . . . . . . . . . . . . 1683

108 Gastrointestinal Vascular Physiology
Vijah H. Shah, Patrick S. Kamath,
Piet C. de Groen . . . . . . . . . . . . . . . . . . . . . . . . . . . 1688

109 Gastrointestinal Vascular Diseases
Piet C. de Groen, Patrick S. Kamath . . . . . . . . . . . 1695

110 Gastrointestinal Vascular Diseases:
Endoscopic Treatment
Todd H. Baron, Piet C. de Groen . . . . . . . . . . . . . . 1712

111 Gastrointestinal Vascular Diseases:
Percutaneous Approach
Christoph Engelke, Robert A. Morgan,
Anna-Maria Belli. . . . . . . . . . . . . . . . . . . . . . . . . . . 1725

112 Gastrointestinal Vascular Diseases:
Surgical Approach
Paul J. DiMuzio . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1740

Section 3: Renal Vascular Diseases. . . . . . . . . . . . . . . . . 1749

113 Renal Vascular Diseases
David W.P. Lappin, Hugh R. Brady. . . . . . . . . . . . . 1751

114 Renal Vascular Diseases: Percutaneous Approach
Robert A. Morgan, Anna-Maria Belli. . . . . . . . . . . 1787

115 Renal Vascular Diseases: Surgical Therapy
James C. Stanley . . . . . . . . . . . . . . . . . . . . . . . . . . . 1798

Part IX
Endocrine System and Vascular Diseases

Section 1: Endocrine Vascular Diseases:
Basic Principles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1809

116 Vascular Anatomy of the Endocrine Organs
Susan M. Webb, Ana M. Wägner,
Xavier Matías-Guiu. . . . . . . . . . . . . . . . . . . . . . . . . 1811

117 Endocrine Regulatory Mechanisms of Blood Flow
Susan M. Webb, Ana M. Wägner . . . . . . . . . . . . . . 1813



http://www.springer.com/978-3-540-41484-1


