Part I Basics

1 Anatomical Basics.................... ...,
Bernhard Widder and Gerhard F. Hamann
1.1  Classification of Supraaortic Arteries . . ...............
1.2 AorticArchBranches............................
1.3 Extracranial Course of the Carotid Arteries. . ...........
1.4  Cervical Course of the Vertebral Artery . . . ............
1.5  Intracranial Course of the Internal Carotid Artery
1.6  Vertebrobasilar Arteries. . . .. .....cvvtiiin..
1.7 Intracerebral Arteries. . ..............cviiueeun...
1.8 Collateral Connections. . .. ........covveverennnnnn.
1.9  Cerebrovascular Territories . . . . .. ..o vvvivnnnn..
References. . ... i
2 Physiological Basics. . .. ........... ... . ... ..
Bernhard Widder and Gerhard F. Hamann
2.1  Regulation of Arterial Blood Flow...................
2.2 Cerebral Blood Flow Characteristics . . . ..............
23 Arterial Flow. . ...... ... .0,
24 FlowDisturbance. .............coiiiiiinennn....
2.5 Pulsatile Flowin Arteries. . ... ....................
Reference. ....... ... i,
3 Basics of Ultrasound Technology . . .....................
Bernhard Widder and Gerhard F. Hamann
3.1  Basic Concepts of Diagnostic Ultrasound . . ............
3.2 Biological Ultrasound Parameters. . .................
3.3 Technical Parameters of Diagnostic Ultrasound. ........
34  Contrast-Assisted Procedures . . .. ...................
3.5  Safety Aspects of Ultrasound Diagnostics . .. ...........
References. . ... e e
4  Basics of Sonographic Flow Detection. . ..................
Bermnhard Widder and Gerhard F. Hamann
4.1  Doppler Dependent Procedures. . . ..................
4.2 Doppler Independent Techniques. . ..................
4.3  Diagnostically Relevant Flow Parameters. .............
5 Flow Assessment Using the Doppler Spectrum. . ... ........
Bernhard Widder and Gerhard F. Hamann
5.1 Methodology of Spectrum Analysis..................
5.2 Diagnostic Parameters of the Doppler Spectrum. . .......

Bibliografische Informationen
https://d-nb.info/1257167359

digitalisiert durch |


https://d-nb.info/1257167359

5.3  Special Features of Pulsed Doppler Technology . . .................. 54
References. . ... o e 63
Flow Assessment Using Color Coding . . ............................. 65
Bernhard Widder and Gerhard F. Hamann

6.1  Technical Principles of Color Coded Imaging . . .................... 65
6.2 Influencing Variables on Color Coded Flow Imaging . . . ............. 68
6.3  Basic Techniques of Color Coded Duplex Examination............... 71

Part Il Investigation Techniques

7

10

11

Extracranial Doppler Sonography . . .. ......... ... .. .. ............. 77
Bernhard Widder and Gerhard F. Hamann

Tl IndicationsS . . ...ttt e e e e 77
7.2  Technical Settings. . . .. ..o v vttt e 78
7.3 Examination of the Periorbital Arteries. . .. ....................... 78
7.4  Examination of the Carotid Bifurcation. ......................... 81
7.5 Examination of the Vertebral Artery . . . ............ . ... ... 84
7.6  Examination of the Subclavian Artery . . . .......... ... . ... .... 85
Extracranial Duplex Sonography . . . .............. ... ... .. ... ... .. 87
Bernhard Widder and Gerhard F. Hamann

8.1  INdicationsS. . ..........cotiimniiet e 87
82 Device SetingS . . . v vttt e e 87
8.3  Examination of the Carotid Bifurcation. . ... ..................... 91
8.4  Examination of the Vertebral Artery . . .. .......... ... . ... .. .... 96
8.5  EITOr SOUICES. . . oo vttt e e e e 100
Transcranial Doppler Sonography . . . .............................. 105
Bernhard Widder and Gerhard F. Hamann

9.1 Indications. .. ......c.uuinin e e 105
0.2  Device Settings . . . ..ottt e 105
9.3 ExaminationProcedure.............. .. ... .. . i, 106
9.4 DiagnosticCriteria. . ... ... . i e 109
R OrENCE . . . o vttt e e e e 110
Transcranial Duplex Sonography . . . ............................... 111
Bernhard Widder and Gerhard F. Hamann

10.1 IndiCationS . . . oo vttt et et et e et 111
10.2 Device Settings . . . . oo vttt i e 111
10.3 B-mode Sonography of the Brain. . ................... ... ....... 114
10.4 Color Coded EXxamination. . . .. .......vvvtttunnnan oo 115
10.5 Diagnostic Criteria. . . ... ..ot v ittt i e 120
10.6 Duplex Sonography of the Intracranial Veins. . .................... 122
References . . .. ..t e e 123
Assessment of Intracranial Collateral Pathways. . ..................... 125
Bernhard Widder and Gerhard F. Hamann

11,1 Indications. . .. ..o vttt ettt e 125
11.2 Examination Procedure and Criteria. . . ... ....................... 126
11.3 Findings in Different Collateral Pathways. . ....................... 128

R OTONCES . « o o o vt ot ettt e e e e e 129



12

Cerebrovascular Reserve Capacity . . . .............................. 131
Bernhard Widder and Gerhard F. Hamann

12.1 INdiCationS . . ..ottt ettt e e e 131
12.2 Examination Procedure and Criteria. . .. ............ ..., 132
References . . ..o vt 135

Part IIl Findings in Stenoses and Occlusions

13

14

15

Stenoses and Occlusions of the Extracranial Carotid Artery.............. 139
Dirk Sander and Bernhard Widder

13.1 Stenoses of the Internal Carotid Artery . . .. ....................... 139
13.2  Stenoses of the Internal Carotid Artery Close to the Skull Base. . .. ... .. 151
13.3  Occlusions of the Internal Carotid Artery . .. ......... ... ... ... ... 153
13.4 Stenoses and Occlusions of the External Carotid Artery. . ............. 157
13.5 Stenoses and Occlusions of the Common Carotid Artery . . ............ 158
References. ... ... 160
Stenoses and Occlusions of the Main Cerebral Arteries. . ............... 163
Bernhard Widder and Gerhard F. Hamann

14.1 Special Features of Intracranial Vascular Diagnostics. . .. ............ 163
14.2  Stenoses of the Intracranial Carotid Artery . .. ..................... 164
14.3 Stenoses of the Middle Cerebral Artery . . . ....................... 168
14.4  Occlusions of the Intracranial Internal Carotid Artery . . .. ............ 171
14.5 Occlusions of the Middle Cerebral Artery . . . ...................... 172
14.6  Stenoses and Occlusions of the Other Cerebral Base Arteries. .. ........ 174
References . . . .. oov vt e 175
Stenoses and Occlusions in the Vertebrobasilar System. . . .. ............ 177
Bernhard Widder and Gerhard F. Hamann

15.1 Stenoses and Occlusions of the Subclavian Artery . . . ................ 177
15.2 Stenoses and Occlusions of the Brachiocephalic Trunk. . ............. 180
15.3 Stenoses of the Vertebral and Basilar Artery . . ..................... 181
15.4 Occlusions of the Vertebral and Basilar Arteries. . . ................. 185
References. .. ... ...t e i e 188

Part IV  Findings in Special Questions

16

17

Arteriosclerotic Vascular Diseases. . . .. ........... ... ... ... ..., 191
Dirk Sander

16.1 Diffuse Arteriopathies. . .. ....... ... ... 191
16.2 Circumscribed Arteriopathies. . .. ....... ... .. i 194
References . . . ..o e 201
Inflammatory Vascular Diseases. . . . .............. ... ..., 203
Bernhard Widder and Gerhard F. Hamann

17.1 Takayasu Areritis. . . . .. ..ottt ittt 203
172 Cranial ArteritiS. . . ... .0ttt et 204
17.3 Primary Cerebral Vasculitis. ... ......... ... ..o i, 207
17.4 Secondary Cerebral Vasculitis. .. ....... ... . ... .. 207

2 =) (=31 o =<3 OO 212



xii

18

19

20

21

22

23

24

25

Arterial Dissections . . . . ... ... ... ... e 215
Bernhard Widder and Gerhard F. Hamann

18.1 Primary Extracranial Carotid Dissections. . . .. .................... 217
18.2 Primary Intracranial Carotid Dissections. . . ....................... 218
18.3 Dissections of the Vertebral Artery . . .................... .. ..... 223
References. . .. ..o vttt e 228
Other Vascular Diseases. . . . . .......... ... ...t tttnennnnnnnnen. 229
Bernhard Widder and Gerhard F. Hamann

19.1 Fibromuscular Dysplasia (PFMD). . ......... ... . ... .o .. 229
192 MoyaMoyaDisease. .. ...t 230
19.3  ANCUIYSINS . . .ttt ettt ittt et e e et e 235
194 Carotidodynia. .. ... ...ttt e 237
19.5 Reversible Cerebral Vasoconstriction Syndrome . . .................. 237
References. .. ...t e e 237
Vascular Anomalies and Malformations. . . . ......................... 239
Bernhard Widder and Gerhard F. Hamann

20.1 Kinkingsand Coilings. .. ... ... ... 239
20.2 Hypoplasia of the Carotid Artery . . . ..., 240
20.3 Hypoplasia of the Vertebral Artery . . .. .......... ..., 242
20.4 Arteriovenous Malformations and Fistulas. . . ..................... 247
References. . ... ...ttt e 250
Ultrasound Diagnostics in Acute Stroke . . . ....................... ... 253
Bernhard Widder and Gerhard F. Hamann

21.1 Emergency Diagnostics. . ... ...t 254
212 MONUMOMNE . . . oottt e e 257
21.3 Etiologic ASSESSIMENL. . . . .\ vttt 259
References. . .. ...t e e 260
Cerebral Vasospasms . . . . .. .....ott ittt 263
Bernhard Widder and Gerhard F. Hamann

22.1 Spontaneous VasoSPasMS . . . . . .ttt et 263
22.2 Vasospasms in Subarachnoid Hemorrhages. . .. ................... 263
22.3 Vasospasms in Inflammatory Brain Diseases. . . ................... 267
References. ... .. ..o e 267
Diagnostics for Increased Cerebral Pressure and Cerebral Circulatory Arrest 269

Georg Gahn and Bernhard Widder

23.1 Assessment of Elevated Cerebral Pressure . . .. .................... 269
23.2 Cerebral Circulatory Arrest. . . .. ..o vt 270
References. .. ...t e 275
Ultrasound in Revascularization Procedures. . ........................ 271
Bernhard Widder and Gerhard F. Hamann

24.1 Revascularizing Interventions of the Carotid Artery . . . .............. 277
24.2 Supraaortic BypassOperations. . .. ........ ... ..., 283
24.3 Extra-intracranial Bypass Surgery . . ........ ... .o oo 284
REfErENCES . . o ottt et e 286
Cardiac Right-LeftShunt. . . .. ........... ... ... ... ... .. .. . ... 287
Bernhard Widder and Gerhard F. Hamann

25.1 Anatomy and Pathophysiology . .......... ... ... 287
25.2 Clinical Significance. . .. ....... ... 287

25.3 Detection by Echocardiography . . . .......... .. ... . ... . L 288



25.4 Detection by Transcranial Doppler sonography (PFO Test). . .......... 288
References. . ... e e 291
26 Transorbital Sonography............ ... ... ... ... ... . . . ... 293
Max Nedelmann
26.1 Examination Procedure. ... .......... .. ... i 293
26.2 Increased Intracranial Pressure. ... ........... ... .. ... ..., 294
26.3 CSFHypotension. . ... .. ...ttt ettt ittt 294
26.4 Central Retinal Artery Occlusion. .. .......... ... ... ... ..., 295
References. . . ... 297

Part V Glossary and Standard Values

27 Glossary of Sonographic Terms. . .. ............................... 301
Bernhard Widder and Gerhard F. Hamann

28 Standard Values................. ... i 305
Bernhard Widder and Gerhard F. Hamann
28.1 Extracranial Duplex Sonography .. ............... ... ... .. ... ... 305
28.2 Transcranial Doppler Sonography . . . ........... ... i 306
28.3 Transcranial Color Coded Duplex Sonography..................... 307
28.4 Summary of Important Standard Values. ... ...................... 309
References. . ... o e 309



