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Page numbers in italics refer to illustrations or tables where these are separate from the text reference

A-mode 6, 346
A-sounds 213, 214, 216
acetazolamide test 98, 112
acoustic
coupling 3
energy 346
impedance 1-2, 346, 350
power 346
shadow 346
velocity 1, 353
wave 346
agenesis, venous valve 239
air bubbles see microbubbles
aliasing 4, 346
Allen test 182, 196
amplitude 346
amplitude attenuation coefficient 2
amplitude mode 7
analogue graphs 46
analogue procedure 13, 346
anastomoses
external carotid artery 39
leptomeningeal 121
ophthalmic artery 52, 120
vertebral artery 44
see also collateral pathways
aneurysms 123
basilar artery 284-285
classification 186
common iliac artery 187
false see pseudoaneurysms
femoral artery 305-307
great saphenous vein bypass 343
leg arteries 178, 185-190, 201-202
middle cerebral artery 16
popliteal artery 186, 187, 188, 308-
309
subclavian artery 181, 185
thrombosis 187
true 186-187
vascular graft 186
venous 239
acquired 240, 250
cerebral veins 143
great saphenous vein bypass
343
vein of Galen 146, 147
angioma, intracranial 67, 122, 145
angioplasty 192-193, 202
see also percutaneous translumi-
nal angioplasty (PTA)
angle 346
beam 347

dependence 197
Doppler 348
of incidence 347
angular artery 33, 258
angular vein 257
ankle pressure 156, 157
ankle/arm index 156-157
measurement 152, 154-155
antebrachial vein, intermediate 259
anterior scalene syndrome 183
aorta
distal abdominal 167
thoracic, examination 36
aortic arch 46, 82, 258
stenosis 276-277
aplasia, venous 239, 241
apnea test 112
arcuate artery 260
arm arteries see upper extremity ar-
teries
array 347
arterial locks 194, 195
arteriopathy, dilatative see dilatative
arteriopathy
arteriosclerotic disease see plaque
arteriovenous fistulas 143, 190-191,
192, 239
classification 190
etiology 191
findings 191
secondary 240, 250
arteriovenous malformations 67,
121-122, 145
arteritis
frequency 183
giant-cell 184
Takayasu 183, 184, 276
temporal 70, 183
articular rete, of the knee 168
artifact 347
perivascular color artifacts 197
signal movement artifacts 353
atherogenesis criteria 71
attenuation 2
audio signal analysis 12, 347
augmented sounds (A-sounds) 213,
214, 216
autocorrelation principle 7, 347
autoregulation
cerebral disturbances 125-126
tests 99-101, 112
orthostatic regulation 100-101,
112
static and dynamic autoregula-
tion 99-101, 112

axial resolution 6, 347

axillary artery 165, 170, 171
anatomy 259
examination 165

axillary vein 225-226, 259
examination 217, 218
thrombosis 236, 247

B-mode 6-7, 347
B-flow imaging 10-11
carotid artery 55-56
common 62, 63
external 69
internal 65
content guidelines 262
jugular veins 141
peripheral arteries 163, 167, 173,
195
leg 168, 171, 178
pelvic 167, 177
upper extremity 171, 182
peripheral veins 220, 222, 240
diagnostic effectiveness 243,
246
leg 212-213, 222, 231-232, 240
muscle vein thromboses 233
patency evaluation 227
pelvic 212-213
thrombophlebitis 236, 240
upper extremity 215, 226, 236-
237
valvular insufficiency 233, 234,
241
backscatter 347
basal vein 257
of Rosenthal 140, 142
basilar artery (BA) 33, 109-110, 257
anatomy 109, 257, 258
aneurysm 284-285
dilatative arteriopathy 121
examination 95-96
occlusion 120
stenosis 118, 120
basilar plexus 140
basilic vein 217
anatomy 226, 259
beam 347
angle 347
ultrasound 354
Bernoulli, Daniel 347
Bernoulli equation 176, 347
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blood flow
carotid artery, common 62, 64-65
external 70
internal 66-69
cerebral arteries 105-106
middle 111-112
see also cerebral blood flow
velocity (CBFV)
disturbed flow 348
flow pulses 166-167, 172-173
orbital arteries 52-55
venous flow 218, 219, 222-223
vertebral artery 76-78
see also flow reversal; flow sepa-
ration; flow velocity; flow
volume
blood pressure
autoregulation tests 99-101, 112
measurement, Riva-Rocci method
151
see also systolic blood pressure
measurement
boundary layer 347
Boyd veins 225
brachial artery 165, 170, 259
deep 170
occlusions 327-329
stenosis 325-326
brachial vein 225
examination 217
radial 259
ulnar 259
brachiocephalic trunk 36
brain
structure imaging 129-130
tissue perfusion 130-131
contrast harmonic imaging 131
pulse inversion contrast har-
monic imaging 131
stimulated acoustic emission
131
brain death 124-125
brainstem ischemia 280
breath-holding test 97-98
Brescia-Cimino internal shunt 191
bruit 347
Buerger‘s disease 183-184
bypasses 193-194, 202
extracranial-intracranial 70, 123-
124
femoropopliteal 194
great saphenous vein, aneurysm
343
reocclusion 193-194, 202
rupture 318-319
femoropopliteal artery 194
stenosis 194
insertion point 314-315

C

calf arteries 170, 180-181
callosomarginal artery 257
cardiac arrhythmia 47
caroticotympanic artery 39
carotid artery 39

diagnostic effectiveness 74-75
dissection 68, 73, 265
evaluation of findings 70-73
examination 94
intracranial 94
ipsilateral multilevel disease 272-
273
plaques 74-75
postinterventional findings 73
postoperative findings 73
sources of error 73-74
stenosis 11, 17, 53, 57-61, 75
classification 59-61
estimation of 58-59, 60, 73-74
multivessel disease 73, 268-270
sequential ipsilateral stenoses
72-73
stenting 49, 66, 266-267
carotid artery, common (CCA) 33, 38,
39-41, 62-65, 170
anatomy 258
blood flow 62, 64-65
absent signal 65
decreased velocity 64
flow volume 40-41
increased velocity 64
compression tests 96-97, 110
dilatative arteriopathy 64, 67
examination 29-31
intima-media thickness (IMT) 39~
40
plaque 12, 62, 63
development 62
stenosis 41, 64, 276-277
carotid artery, external (ECA) 33, 39,
43-44, 69-70
anatomy 258
blood flow 70
absent signal 70
flow separation zones 44
increased velocity 70
branch identification 32, 33
compression tests 31, 32, 37-38
examination 31-32
occlusion, criteria 72
stenosis 69-70
collateralization 120-121
criteria 72
carotid artery, internal (ICA) 33, 39,
41-43, 65-69
anatomy 257, 258
blood flow 66-69
absent signal 69
compensatory elevated flow 67
decreased velocity 67-68
flow separation zones 41-42
increased velocity 66-67
obstructions 53, 54, 64
slosh phenomenon 68
systolic deceleration 67
cavernous sinus fistula 121, 122,
145
dilatative arteriopathy 121
dissection 67, 68, 69, 265
examination 31-32
fistula, transient 286-288
hypoplasia 67
kinking 9, 47, 67

occlusions 120
criteria 71, 72
plaques 11, 17, 65, 263
siphon see carotid siphon
stenosis 9, 60-61, 64, 65-69, 263-
264
criteria 71, 72
high-grade 67-68
low-grade 66-67
T-junction 108
thrombosis 57
ulceration 65
carotid bifurcation 38, 39, 42, 43
examination 31-32
stenosis 53, 272-273
criteria 72
carotid cavernous fistula 121, 122, 145
carotid endarterectomy
following stroke 282
monitoring 128
carotid sinus 41, 42
absence 41, 42
carotid siphon 33, 36, 106-107
examination 92
stenosis 272-273
cathode-ray oscilloscope 347-348
cavernous hemangioma 238
cavernous sinus 140, 257
fistula 121, 122, 145
cephalic vein 217, 226
accessory 259
anatomy 226, 259
cerebellar artery
inferior, anterior 93
posterior 93
superior 93
cerebral arteries
extracranial
diagnostic effectiveness 50-52
evaluation of findings 46-47
examination 27-29
sources of error 47-49
intracranial
autoregulation tests 99-101, 112
compression tests 96-97, 110-
m
contrast administration 105
diagnostic effectiveness 115,
131-132
evaluation of findings 113-114,
121-126
examination 89-96
identification problems 115
normal findings 106-107
occlusions 118-120
pathological findings 115-121
sources of error 114-115, 129
stenoses 117-118, 131
vasomotor reactivity tests 97-
98, 111-112
vasoneural coupling 101-103,
112-113
cerebral artery, anterior (ACA) 108-
109
anatomy 108-109, 257, 258
examination 94
occlusions 120
pulsatility index 108
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cerebral artery, middle (MCA) 102,
103, 107-108
anatomy 107, 257, 258
aneurysm 16
examination 92-94
flow velocity 111-112
monitoring 126, 127
during interventional pro-
cedures 128
occlusions 118-119, 126, 282-283
acute stroke 289-291
branch occlusion 119
spontaneous recanalization
289-291
pulsatility index 108
recanalization 126, 127
spontaneous 289-291
stenosis 117, 118, 281, 282-283
stimulation test 102-103
cerebral artery, posterior (PCA) 109,
110
anatomy 109, 257, 258
examination 94
occlusions 119
pulsatility index 108
stimulation test 101-102, 103, 104
cerebral blood flow velocity (CBFV)
97
autoregulation tests 99-101, 112
epilepsy and 129
intracranial pressure and 124
vasomotor reactivity tests 97-98,
111-112
vasoneural coupling 101-103, 104,
112-113
cerebral circulatory arrest 124-125
cerebral veins
anatomy 139-141
deep middle 142
diagnostic effectiveness 146
evaluation of findings 143-146
examination 139
functional tests 139
internal 257
sources of error 146
cervical collateral arteries 45
cervical rib syndrome 183
cervical vein, deep 257
circle of Willis 107, 108
circulatory reserve 156
clutter suppression filtering 11
CO2 reactivity test 97-98, 111-112
apnea test 112
breath-holding test 97-98
CO2 inhalation 97, 111-112
rebreathing 97, 112
Cockett's perforating veins 225, 241
coded excitation 10-11
collateral pathways
cervical collateral arteries 45
collateral vascular capacity 121
epigastric 177
extracranial carotid artery ob-
structions 120-121
femoroprofundal 177
iliofemoral 177
leg veins 235, 243
lumbar 177

mesenteric 177
vertebral artery 76-77, 79
see also anastomoses
color change 197
color Doppler flow imaging (CDFI)
7-8,9
carotid artery 56-57
common 62
external 70
internal 65, 66
content guidelines 262
four-dimensional 18
peripheral arteries 163, 167, 173,
195
leg 169, 172, 178
pelvic 167, 177
upper extremity 171, 182
peripheral veins 220, 240
leg 213, 222, 230, 232, 240
patency evaluation 227
pelvic 213
upper extremity 216, 226, 237
valvular insufficiency 233, 234,
241
see also color flow duplex sono-
graphy
color flow duplex sonography 7, 9,
27,348
aorta, thoracic 36
carotid artery 55-59
common 29-30, 39-41, 62
diagnostic effectiveness 74-75
external 31-32, 43-44, 69-70
internal 31-32, 41-42, 65-66
cerebral artery
extracranial 27, 46, 47, 50-51
middle 108
communicating artery, anterior
109
innominate artery 36, 46, 81
intracranial veins 142
jugular vein, internal 141-142, 143
neck arteries 38
orbital arteries 29, 52
peripheral arteries 161, 163, 167,
173, 195, 198, 199
calf and foot 170, 181
leg 163-164, 171-172
pelvic 163, 164, 167, 177
thigh 168-169, 178
upper extremity 165, 171, 182
peripheral veins 211, 220, 229~
230, 240
diagnostic effectiveness 244,
246
leg 212-213, 216, 222, 224, 231~
232, 240-241
muscle vein thromboses 233
patency evaluation 227-228
pelvic 212-213, 216
perforating veins 225, 236
thrombophlebitis 236, 240
upper extremity 215-216, 217-
218, 226, 236-237
valvular function 228, 230, 233,
234, 241
specificity 50, 74
subclavian artery 36, 45, 81
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vertebral artery 33-35, 44, 76-78,
80

communicating artery, anterior

(ACA) 93, 108-109, 257
anatomy 108-109
collateralization 120
compression test 110
hypoplasia 108, 109

communicating artery, posterior

(PCA) 93, 109

anatomy 109, 257, 258
collateralization pathway 120-121
compression test 110-111

communicating veins 224
compliance 348
compound imaging 10

carotid artery plaques 56, 57

compression

aneurysm therapy 188-190

effects of 185

external venous 242

manual signal amplification 214,
216

popliteal artery 184-185
classification 185
provocation maneuvers 185

subclavian artery 182-183

compression sonography 227, 231,

240, 244

compression tests

carotid artery 31, 32, 37-38, 96—
97, 110

cerebral arteries 96-97, 110

facial artery 29, 30

leg veins 220, 221, 222, 227-228,
231-232

temporal artery 29, 30

unsuccessful provocation maneu-
vers 243

upper extremity veins 236-237

vertebral artery 33-35, 44-45

compression therapy, pseudo-

aneurysms 188-190, 312-313
ultrasound-guided compression
closure 201-202

computerized motor-driven systems

15

congenital venous dysplasias 238-

239, 250

continuity equation 174-176
continuous-wave Doppler sonogra-

phy 3, 27, 348
carotid artery 59-61
common 30-31, 41, 64-65
diagnostic effectiveness 75
external 32, 44, 70
internal 32, 42-43, 66-69
cerebral artery, extracranial 27,
46-47, 51-52
innominate artery 36, 46, 81-82
jugular vein, internal 142
neck arteries 38-39
orbital arteries 29, 52-53
peripheral arteries 161, 163, 172-
174, 196
calf and foot 170, 181
leg 164-165, 172-173
pelvic 164, 167, 177-178
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continuous-wave Doppler sonogra-
phy
peripheral arteries
thigh 170, 180
upper extremity 165-166, 171,
182
peripheral veins 213-215, 220, 241
diagnostic effectiveness 247
leg 213-215, 216, 222-223, 224,
232, 241
patency evaluation 228
pelvic 213-215, 216
perforating veins 225, 236
thrombophlebitis 236
upper extremity 216, 218, 226,
237,238
valvular function 228, 230, 234-
235, 241
subclavian artery 36, 46, 81
vertebral artery 35, 44-45, 78, 80
contrast agents 18, 105, 354
contrast imaging 18-22
carotid artery 59
cerebral arteries 90
contrast harmonic imaging (CHI)
131
pulse inversion contrast harmonic
imaging (PICHI) 131
costoclavicular syndrome 182, 183
critical pressure level 155
critical stenosis 348
cubital vein, intermediate 259
curve broadening index 173
curved-array transducer 348, 354
cystic adventitial degeneration 185

D

damping factor (DF) 172

decibel (dB) 348

deep inspiration 139, 142

deep venous thrombosis 228, 229,
231-232
diagnostic effectiveness 243, 244
see also thrombosis

diabetes 158

diffraction 2

digit, pressure measurement 151,
152, 155, 158, 159

digital arteries 259
examination 165, 166
findings 182
occlusions 181, 182, 203, 330-331
proper palmar 171
stenoses 182, 203

digital signal 348

dilatative arteriopathy 121, 308
basilar artery 121
carotid artery

common 64, 67
internal 121

directionality 348

dissection
carotid artery 67, 68, 69, 73, 265
femoral artery 320-321
iatrogenic 194

vertebral arteries 278-279
documentation 261
systolic blood pressure 149
Dodd perforating veins 225
dolichoectasia 284-285
Doppler angle 348
Doppler, Christian Andreas 348
Doppler effect 2-3, 348
Doppler formula 348
Doppler shift 348
frequency 349
Doppler spectrum 349
Doppler systems 3-5
continuous-wave 3
duplex systems 9-10
power Doppler imaging (PDI) 9
pulsed-wave 3-5, 105, 352
multichannel 5, 351
single-gate 353
signal analysis 12-14
see also color Doppler flow imag-
ing (CDFI); color flow duplex
sonography; continuous-wave
Doppler sonography
dorsal artery of the foot 260
duplex systems 9-10, 349
diagnostic effectiveness 50
see also color flow duplex sono-
graphy
dural fistula 145
dynamic autoregulation 99-101, 112
dynamic focusing 349
dynamic range 349

echocardiography
aortic arch 82
thoracic aorta 36
echogenicity 48, 197
plaques 55
ectasias
cerebral veins 143, 144
dolichoectasia 284-285
intracranial cerebral arteries 121
edema
systolic blood pressure measure-
ment and 159
thrombosis simulation 242
embolism 128
aneurysmal thrombosis and 187
cerebral artery occlusions 118-119
microembolic signals (MES) 104,
113, 128
paradoxical 105
pulmonary 245
endangiitis 158
endothelial dysfunction 183
entrapment syndrome 184-185
epigastric artery
collateralization 177
inferior 167, 260
epilepsy 129
ethmoidal artery 258
anterior 37
posterior 37

exercise
flow velocity and 167, 173
systolic blood pressure and 155-
156, 161
post exercise pressure 150-151,
153, 154, 157, 158, 159
expiration, venous flow and 218
extracranial-intracranial bypass 70,
123-124

F

facial artery 33, 258
compression tests 29, 30
facial vein 257
false aneurysms see pseudo-
aneurysms
fast Fourier transform (FFT) analysis
8, 13-14, 349
femoral artery
aneurysm 305-307
examination 163
occlusion 178, 180, 301-303
length determination 200
long 302-303
short 301
stenoses 178, 298-300, 304-307,
312, 320
restenosis 318-319
femoral artery, circumflex
lateral 168, 260
medial 168, 260
femoral artery, common 168, 260
arterial locks 194, 195
dissection 320-321
examination 163
false aneurysm 310-311
flow velocity 169
femoral artery, deep 168, 178, 260
bifurcation 168-169
examination 163
flow velocity 169
femoral artery, superficial 168, 260
examination 162, 163
flow velocity 169
occlusion 180
reocclusion 302-303, 316
stenosis 174, 179, 298, 322
stent stenosis 316-317
femoral vein 216, 217, 260
bifurcation 227
blood flow 223
common 221
examination 212
subinguinal valve 221
thrombosis 229
deep, examination 216
superficial 221
examination 212, 216
thrombosis 335-336
femoropopliteal bypass 194
rupture 194
femoroprofundal collateralization
177
fibular artery 164
fibular veins 221
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filter 349
high-pass 349
low-pass 349
wall motion 355
filter bank analysis 349
finger
arteries, examination 165, 166
findings 182
systolic blood pressure measure-
ment 151, 152, 155, 158
fistula
arteriovenous 143, 190-191, 192,
239
cavernous sinus 121, 122, 145
dural 145
iatrogenic 191
internal carotid artery, transient
286-288
traumatic 191
flow reversal
orbital arteries 52, 53
radial artery 182, 196
vertebral artery 78
see also blood flow
flow separation 349
external carotid artery 44
internal carotid artery 41-42
see also blood flow
flow velocity 166, 197
following subarachnoid hemor-
rhage 122-123
leg arteries 169
mean flow velocity 106, 117
peak flow velocity 117
systolic 106, 174
peak velocity ratio (PVR) 201
post exercise 167, 173
systolic blood pressure measure-
ment and 159
velocity profile 354-355
see also blood flow; cerebral blood
flow velocity (CBFV)
flow volume 41
common carotid artery 40-41
measurement 40-41
see also blood flow
focal zone 350
foot
arteries 170, 180-181
dorsal artery 260
veins 220-221
forearm arteries see upper extremity
arteries
four-dimensional ultrasound 17-18,
346
Fourier, Jean Baptiste 350
Fourier transform 13, 350
fast Fourier transform (FFT) analy-
sis 8, 13-14, 349
F.P. Weber syndrome 238
freeze mode 350
frequency 1, 350
mode frequency 351
modulation 350
peak frequency 351
pulse repetition (PRF) 3-4, 11
high 4-5
spectrum 3

transmission frequency 354

ultrasound 354
frequency-domain method 7
frontal arteries 257
frontobasal artery 257
frontopolar artery 257

G

gastrocnemial veins 222

gastrocnemius muscle hypertrophy
185

genicular arteries 168
distal peroneal 260
distal tibial 260
proximal peroneal 260
proximal tibial 260

giant-cell arteritis 184

Gray scale 350

groin pulse curve 200

H

harmonic imaging 19-20, 350
pulse inversion (PIH) 20, 21
heat effect 350
hemangiomas 238
cavernous 238
hematoma 197, 242
hemodialysis shunt 191
hemodynamic compensation 156
hemorrhage, intracerebral 130
see also subarachnoid hemorrhage
(SAH)
high-intensity transient signals
(HITS) 104, 113, 128, 350
high-pass filter 349
Hodgkin‘s disease 242
Horner‘s syndrome 265
Horton-type giant-cell arteritis 184
hyperabduction syndrome 183
hypercapnia, cerebral blood flow
velocity response 97-98, 111-112
hypoplasia
anterior communicating artery
108, 109
internal carotid artery 67
venous 239
venous valve 239
vertebral artery 78, 79
hypotension 159
hypothenar hammer syndrome 183

iatrogenic fistula 191
iliac artery
common 167
aneurysm 187
deep circumflex 167, 260
external 167, 260
internal 167
occlusion 179, 296-297

Index 361

stenosis 173-174, 292-293, 294~
295, 320
iliac vein
common 221
thrombosis 231
examination 212, 216
external 216, 221
thrombosis 231
internal 221
thrombosis 332-333, 334
iliofemoral collateralization 177
image documentation 261
image resolution 6
impedance 1-2, 346, 350
inflammatory vascular diseases 183~
184
innominate artery 33, 46, 81-82,
170, 258
examination 36
obstruction 62, 63, 64, 81-82
stenosis 271, 276-277
inspiration
deep 139, 142
venous flow and 218
intensity 2, 350
intercavernous sinus
anterior 140
posterior 140
intima-media thickness (IMT) 38,
39-40, 62, 350
intracranial pressure (ICP) 124, 125
intracranial veins 142, 143-146
ischemia, brainstem 280

jugular vein
external 257
functional tests 139, 141
internal 139, 141-142, 257
ectasia 144
examination 139
thrombosis 143, 144, 146

K

Klippel-Trénaunay syndrome 237,
238, 239
knee, articular rete 168

lacrimal artery 37
lacrimal vein 140
laminar flow 351
Laplace transformation 173
lateral resolution 6, 351
leg arteries
anatomy 168-170
calf and foot 170
thigh level 168-170
aneurysms 178, 185-190, 201-202
evaluation of findings 195-196
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leg arteries
examination 163-164
lower leg 164
popliteal region 164
thigh 163-164
findings 178-181
calf and foot 180-181
thigh level 178-180
flow velocity 169
occlusions 199, 322, 324
pseudoaneurysms 178
stenoses 199
systolic blood pressure measure-
ment 150-151, 153
findings 156-157
see also peripheral arteries;
specific arteries
leg veins
collateral veins 235
compression testing 220, 221, 222,
227-228, 231-232
deep venous system 220-223,
231-234
evaluation of findings 227-228,
240-241
examination 212-215, 216-217
findings 231-236
foot 220-221
patency evaluation 220, 221, 222-
223, 227-228
perforating veins 224-225, 236
superficial venous system 223-
224,234-236
thrombosis 228, 229, 230, 231-
233, 334-336
diagnostic effectiveness 243-247
valves 221
functional evaluation 222-223,
228
insufficiency 228-229, 230,
233-235, 241, 247, 249
see also specific veins
leptomeningeal anastomoses 121
linear-array transducer 351, 354
lingual artery 33, 258
loop formation
internal carotid artery 67
orbital arteries 37, 53-54
low mechanical index imaging 19
low-pass filter 349
lower extremity arteries see leg ar-
teries
lumbar collateralization 177
lumen recanalization techniques
192-194
angioplasty 192-193
middle cerebral artery 126, 127
vascular prostheses 193-194, 202
see also stenting
lymphedema 337-338

M

M-mode (motion mode) 351
magnetic resonance angiography
(MRA), stenosis grading 201

manual signal amplification 214, 216
maxillary artery 33, 258
media sclerosis, systolic blood pres-
sure measurement and 159
megadolichobasilar artery 109, 121
meningeal artery, middle 258
mesenteric collateralization 177
metacarpal arteries 259
microbubbles 18
destruction 18-19
nonlinear characteristics 18, 19
refill kinetics 21-22, 23
microembolic signals (MES) 104,
113, 128
microvascular imaging 20-21
midline shift 130
migraine 129
visual stimulation test 101, 104
mode frequency 351
motion (M) mode 351
multivessel disease 73, 268-270
muscle veins 221-222
thromboses 233

N

nasofrontal vein 140
neck arteries 38-52
examination 29-36
see also specific arteries
neurocardiogenic syncope 100
neurovascular compression syn-
drome 327-329
shoulder girdle 182
nevus flammeus 238
nonocclusive thrombi 242
Nyquist theorem 4, 351

obesity 197
obliterative arteriopathy 308
occipital artery 33, 45, 258
occipital vein 257
occlusion
basilar artery 120
brachial artery 327-329
bypass reocclusion 193-194, 202
carotid artery
external 72
internal 71, 72, 120
cerebral arteries 118-120
anterior (ACA) 120
criteria 118
location 118-120
middle (MCA) 118-119, 126,
282-283, 289-291
posterior (PCA) 119
versus stenoses 120
digital arteries 181, 182, 203, 330-
331
femoral artery 178, 180, 301-303
length determination 200
long 302-303

short 301
superficial 180
iliac artery 179, 296-297
leg arteries 199, 322, 324
pelvic 176, 177, 199
length determination 201
peripheral arteries 196, 198, 199
length determination 198, 200-
201
popliteal artery 304, 308
subclavian artery 81, 181, 203
systolic blood pressure and 155,
157, 158, 160
tibial artery
anterior 180, 324
posterior 181, 324
ulnar artery 325-326
upper extremity arteries 202-203,
327-329
vertebral artery 78, 79, 120
segmental 78, 79
see also stenosis
ophthalmic artery 33, 36, 52, 93,
106-107
alternating forward and backward
flow 53
anastomosis 52, 120
anatomy 36-37, 108, 258
examination 92
obstruction 54
stenosis 118
variants 54
ophthalmic vein 257
superior 140
orbital arteries 36-38
blood flow 52-55
alternating flow 53
direction 37-38, 53-54
elevated nonpulsatile flow 53
no flow 53
reduced flow 53
reversal 52, 53, 54
compression tests 29, 30
no compression effect 54
diagnostic effectiveness 54-55
evaluation of findings 53
examination 29, 30
loop formation 37, 53-54
pathological findings 52-55
sources of error 37-38, 53-54
orthostatic regulation 100-101

P

Paget-Schroetter syndrome 236
Palmar shunt 235

spontaneous 235, 334
palmar arch

deep 171, 182, 259

superficial 171, 182, 259
palmar test 182, 196
patency evaluation, peripheral veins

220, 221, 222-223, 227-228
peak velocity ratio (PVR) 201
pelvic arteries

anatomy 167
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evaluation of findings 171-172
examination 162, 163, 164
findings 176-178
occlusions 176, 177, 199
length determination 201
stenosis 173, 176, 177, 199
systolic blood pressure measure-
ment 150-151, 153
findings 156-157
pelvic veins
deep venous system 220
examination 212-215, 216-217
findings 231-236
thrombosis 245
see also specific veins
pelvic venous syndrome 238
percutaneous transluminal angio-
plasty (PTA) 192, 202, 312, 322
stent stenosis 316-317
perforating veins 224-225, 243
insufficiency 229, 236, 241, 249-
250, 337-338, 341-342
diagnostic effectiveness 249-250
testing 215, 216
upper extremities 226
pericallosal arteries 93, 257, 258
peripheral arterial occlusive disease
(PAOD) 292-307, 310-326, 343
acral type 324
peripheral arteries 174
aneurysms 185-190
diagnostic effectiveness 198-203
evaluation of findings 171-172,
195-196
examination 161-166
findings 166-171, 173-191
identification problems 197
occlusions 196, 198, 199
length determination 198, 200~
201
position anomalies 197
sources of error 196-198
space-occupying lesions 197-198
stenoses 174-176, 196, 198, 200
grading 174, 195, 198, 200, 201
principle of Bernoulli equation
176
principle of continuity equation
174-176
qualitative evaluation 174, 175
quantitative evaluation 174
systolic blood pressure measure-
ment 149-160
see also specific arteries
peripheral veins
anatomy 220-226
evaluation of findings 227-228,
240-241
examination 211-215
findings 218-226, 228-240
sources of error 241-243
false-negative results 242-243
false-positive results 241-242
see also specific veins
perivascular color artifacts 197
peroneal artery 170, 260
petrosal sinus, superior 140
pharyngeal artery, ascending 258

phased-array transducer 351, 354
piezoelectric effect 3
piezoelectric elements 351
pixel 351
planar slicing 16-17
plantar arch 260
plaque
carotid artery 74-75
common 12, 62, 63
development 62
internal 11, 17, 65, 263
changes over time 56
embolic activity 56, 75
flat 65
hard 65
hemorrhagic 65
motion 56
peripheral arteries 195
sonographic characteristics 55-56
plexus
basilar 140
pterygoid 257
Poiseuille, Jean Leonard M. 351
polymyalgia rheumatica 183
popliteal artery 168, 169, 260
aneurysm 187, 188, 308-309
compression syndrome 184-185
classification 185
provocation maneuvers 185
flow velocity 169
occlusion 304, 308
stenosis 304, 322
popliteal vein
anatomy 221, 260
examination 212, 216, 217
thrombosis 232
partially occluded 337-338
valve 221
position and orientation measure-
ment (POM) 15, 16
post-thrombotic syndrome 240,
247-248, 332
postinterventional effects 48, 49
power 2, 352
power Doppler imaging (PDI) 9
power energy mode 7, 352
power pulse inversion imaging 20,
23
power spectrum 352
provocation maneuvers
popliteal artery 185
unsuccessful 243
pseudoaneurysms 187-188, 189, 190
common femoral artery 310-311
compression therapy 188-190,
312-313
ultrasound-guided compression
closure 201-202
leg arteries 178, 187-188, 201
pterygoid plexus 257
pulmonary embolism 245
pulsatility index (PI) 108, 113-114,
172, 173, 196, 352
pulsatility transmission index (PTI)
115
pulse duration 352
pulse inversion contrast harmonic
imaging (PICHI) 131

Index 363

pulse inversion harmonic imaging
(PIH) 20, 21

pulse repetition frequency (PRF) 3-
4,11, 352
high 4-5

Q

quadrature detector 352-353

R

radial artery 165, 170-171
anatomy 259
distal, flow reversal 182, 196
radial vein 225, 259
Ratschow location types 167
real-time ultrasound 353
rebreathing technique 97, 112
recanalization
middle cerebral artery 126, 127
spontaneous 289-291
techniques 192-194
angioplasty 192-193
vascular prostheses 193-194,
202
see also stenting
red blood cell density imaging 353
reflection 1-2, 353
refraction 2
resistance index (RI) 173
resolution 6
axial 6, 347
lateral 6, 351
reverberation 353
Reynolds, Sir Osborne 353
Reynolds number 353
critical 348
right-to-left shunt detection 128-
129
Riva-Rocci blood pressure measure-
ment 151
rupture, bypass 194, 318-319

S-sounds 213, 216
sagittal sinus
inferior 257
superior 257
sample volume 3, 10, 353
saphenous vein, great 223-224
anatomy 223-224, 260
bypass aneurysm 343
examination 212, 213, 216, 217,
224
origin 224
thrombophlebitis 234
varicosis 235, 339-340
saphenous vein, small 224
anatomy 224, 260
examination 212, 216, 217, 224
valvular insufficiency 235
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scattering 2, 353
sectional image 353
sector scan 353
segmental pressure measurement
151, 153, 157
semiregistration techniques 15-16
sensorimotor hemiparesis 265, 268
Servelle-Martorell syndrome 238,
239
shoulder girdle, neurovascular com-
pression syndrome 182-183
shunts
Brescia-Cimino internal shunt 191
hemodialysis shunt 191
right-to-left shunt detection 128-
129
shunt volumes 191
temporary shunts 191
sigmoid sinus 257
signal movement artifacts 353
sinuses 140
thrombosis 143-145, 146
see also specific sinuses
slosh phenomenon
carotid artery 68, 73
vertebral artery 77
soleal veins 222
sound, velocity of 1, 353
spasms 122-123
spatial position monitoring 15
speckling 2, 10
spectral analysis 13-14
carotid stenosis 61, 70
spectral broadening 353
spontaneous respiration (S-sounds)
213, 216
static autoregulation 99-101, 112
steal phenomena 76, 78
intracranial findings 125
subclavian steal 33, 35, 78, 81,
125, 274-275
latent 77-78, 125
stenosis
aortic arch 276-277
basilar artery 118, 120
brachial artery 325-326
bypasses 194
insertion point 314-315
carotid artery 11, 17, 53, 57-61, 75
classification 59-61
common 41, 64, 276-277
estimation of 58-59, 60, 73-74
external 69-70, 72, 116
internal 9, 60-61, 64, 65-69, 71,
72, 263-264
ipsilateral multilevel disease
272-273
multivessel disease 73, 268-270
sequential ipsilateral stenoses
72-73
stenting 49, 66
carotid bifurcation 53, 72, 272~
273
carotid siphon 272-273
cerebral arteries 117-118, 131
middle 117, 118, 281, 282-283
versus occlusions 120
critical 348

degree of 116-118, 131
high-grade 67-68, 116, 117
low-grade 66-67, 116
medium-grade 67, 116, 117

digital arteries 182, 203

evaluation 353-354

femoral artery 178, 298-300, 304-
307, 312, 320
restenosis 318-319
stent stenosis 316-317
superficial 174, 179, 298, 316-

317,322

functional 120

iliac artery 173-174, 292-293,
294-295, 320

innominate artery 271, 276-277

leg arteries 199

morphological 120

ophthalmic artery 118

pelvic 173, 176, 177, 199

peripheral arteries 174-176, 196,
198, 200
grading 174, 195, 198, 200, 201
principle of Bernoulli equation

176
principle of continuity equation
174-176
qualitative evaluation 174, 175
quantitative evaluation 174

popliteal artery 304, 322

subclavian artery 35, 81, 181, 202,
276-277, 327

systolic blood pressure and 157,
158, 160

tibiofibular trunk 322-323

vertebral artery 76, 77, 78, 79, 117,
118

vertebrobasilar artery 280

stenting 192-193, 202

carotid stenosis 48, 49, 66, 266-
267

postinterventional findings 73

superficial femoral artery 316-317
stent stenosis 316-317

stimulated acoustic emission 19, 131
straight sinus 140, 142, 257
stroke 264, 272, 276, 281-283
follow-up after carotid en-
darterectomy 282

follow-up after thrombolysis 282

intracerebral hemorrhage 130

middle cerebral artery occlusion
289-291
spontaneous recanalization 289

transcranial monitoring 103-104,
126, 127

stump syndrome 70
subarachnoid hemorrhage (SAH)

flow velocities 122-123

transcranial monitoring 104

vasospasms 122-123

subclavian artery 33, 45-46, 81, 165,

170

anatomy 258

aneurysms 181, 185

compression 182-183

examination 36, 165

findings 181

left 170
occlusion 81, 181, 202
right 170
stenosis 35, 81, 181, 202, 276-277,
327
supraclavicular 165
subclavian steal phenomenon 33, 35,
78, 81, 274-275
intracranial findings 125
latent 77-78, 125
subclavian vein 226
blood flow 223
examination 217-218
thrombosis 236, 237, 247, 344-
345
supra-aortic system 80-81
diagnostic effectiveness 82
evaluation of findings 82
sources of error 82
see also innominate artery; sub-
clavian artery
supraorbital artery 33, 37, 52, 93
variants 54
supraorbital vein 257
supratrochlear artery 33, 37, 52, 93,
258
variants 54
sural arteries 168
surface filtering 17
syncope, neurocardiogenic 100
systolic blood pressure measure-
ment 149-160
absolute value 156, 160
ankle pressure 152, 154-155, 156,
157
ankle/arm index 156-157
circulatory reserve 156
critical pressure level 155
diagnostic effectiveness 159-160
digit pressure 151, 152, 155, 158,
159
documentation 149
equipment 149
evaluation of findings 154-155
leg arteries 150-151, 153, 156-157
pathological findings 155-158
pelvic arteries 150-151, 153, 156-
157
post exercise pressure 150-151,
153, 154, 157, 158, 159, 161
pressure difference 156, 157
pressure gradient 156
procedure 149-150
resting pressure 150, 153, 155,
156-157, 158-159
segmental pressure 151, 153, 157
sources of error 159
toe pressure 151, 155, 158
upper extremity arteries 151, 152,
153, 154, 158
systolic deceleration 67
systolic half-life (SHL) 173
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Takayasu arteritis 183, 184, 276
temporal arteritis 70, 183
temporal artery
compression tests 29, 30
superficial 33, 258
temporal vein, superficial 257
temporary shunts 191
thigh arteries
anatomy 168-170
examination 163-164
findings 178-180
thigh veins see leg veins
thoracic outlet syndrome 327
thoracic respiration 241
three-dimensional ultrasound 14-17,
346
image acquisition 15-16
reconstruction techniques 16
visualization techniques 16-17
thrombi
floating 245
nonocclusive 242
parietal 243
see also thrombosis
thromboangiitis obliterans 183-184
thrombolysis, following stroke 282
thrombophlebitis 229, 234, 235-
236, 240
diagnostic effectiveness 250
great saphenous vein 234
muscle veins 233
thrombosis
aneurysmal 187
carotid artery
internal 57
exertion-induced 236
sinus 143-145, 146
spontaneous thrombolysis 118
venous 228, 229, 230, 231-233,
240-241, 334-336
age of 248-249
diagnostic effectiveness 243-
247
femoral vein 229, 335-336
iliac vein 231, 332-333, 334
jugular vein 143, 144, 146
pelvic 245
popliteal vein 232, 337-338
re-thrombosis 248-249
subclavian vein 236, 237, 247,
344-345
upper extremities 236-238, 247
see also thrombi
thyrocervical trunk 45, 258
thyroid artery, superior 33, 44, 258
tibial artery
anterior 164, 170, 260
occlusion 180, 324
posterior 164, 170, 260
occlusion 181, 324
thrombosis 231
tibial vein
anterior 221, 260
posterior 221, 260
tibio-peroneal trunk 260

tibiofibular trunk 170
stenosis 322-323

time-domain method 7

time-gain compensation (TGC) 11,
354

time-interval histograms 13

tissue perfusion, brain 130-131
contrast harmonic imaging 131
pulse inversion contrast harmonic

imaging 131

stimulated acoustic emission 131

toe pressure measurement 151, 155,
158

tone 354

transcranial color-coded sonography
(TCCS) 130

transcranial monitoring (TCM) 103-
104, 113, 126
during interventional procedures

128

transducers 11-12, 354
curved-array 348, 354
linear-array 351, 354
phased-array 351, 354

transesophageal echocardiography
aortic arch 82
thoracic aorta 36

transient hyperemic response test
99

transient ischemic attack (TIA) 265,
268

transit time 172
effect 14

transmission frequency 354

transnuchal ultrasound 92

transorbital ultrasound 91-92
ophthalmic artery 107

transtemporal ultrasound 91
carotid siphon 107

transverse sinus 140, 142
thrombosis 146

traumatic fistula 191

trigeminal artery, persistent primi-
tive 121

turbulence 354

turbulent flow 354

U

ulceration, internal carotid artery 65
ulnar artery 165, 170-171
anatomy 259
examination 165
occlusions 325-326
ulnar vein 225, 259
ultrasound 1, 354
beam 354
frequency 354
probe 354
shadow 2
ultrasound-guided compression clo-
sure 201-202
upper extremity arteries
anatomy 170-171
examination 165-166
findings 181-182

Index 365

occlusions 202-203, 327-329
systolic blood pressure measure-
ment 151, 152, 153, 154, 158

ankle/arm index 156

see also peripheral arteries;
specific arteries

upper extremity veins

deep venous system 225-226,
236-237

diagnostic effectiveness 247

examination 212, 215-216, 217-
218

superficial venous system 226,
237-238

thrombotic processes 236-238,
247

see also specific veins

Vv

Valsalva maneuver
cerebral veins 139, 141
peripheral veins 214, 216, 223,
234-235
unsuccessful 243
valvular function, peripheral veins
collateral veins 235
evaluation 222-223, 228, 247
insufficiency 228-229, 230, 233-
235, 241, 247, 249
diagnostic effectiveness 249
perforating veins 236, 241
venous valve agenesis/hypoplasia
239, 241
variance mode 7
varicosis
atypical 238
great saphenous vein 235, 339-
340
primary 337-338
see also valvular function
vascular examination methods 78
see also specific vessels
vascular prostheses 193-194, 202
bifurcation prosthesis 301
vasomotor reactivity (VMR) tests
97-98, 111-112
vasoneural coupling 101-103, 112-
113
middle cerebral artery stimulation
101-102
normal values 113
posterior cerebral artery stimula-
tion 101-102, 113
techniques 103
vasospasms 122-123
vector 354
vein of Galen aneurysm 146, 147
velocity mode 7
velocity profile 354-355
venous aplasia 239, 241
venous blood flow 218, 219, 222~
223
patency evaluation 227-228
see also specific veins
venous congestion 143
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venous hypoplasia 239

venous malformations 146
congenital 238-239, 250

venous modulation 214-215

venous spur 221

venous superimposition 47-48

vertebral artery (VA) 33, 44-45, 75—

80, 109-110, 170
anatomy 109, 258
blood flow 76-78
absent signal 78
decreased velocities 76-77
increased velocities 76
intermediate blood flow 77-78
retrograde flow 78
slosh phenomenon 77
collateral pathways 76-77, 79

compression tests 33-35, 44-45
diagnostic effectiveness 80
dissection 278-279
evaluation of findings 78
examination 33-35, 94-95
hypoplasia 78, 79
intracranial 94-95, 109-110
occlusion 78, 79, 120
segmental 78, 79
sources of error 78-79
stenosis 76, 77, 78, 79, 117, 118
vertebral vein 139, 142, 257
vertebrobasilar artery, stenosis 280
viscosity 355
visual stimulation test 101-102, 104
volume rendering 17
vortices 355

W

wall motion filter 355

wall pulsations, extensive 67

wave properties 1, 355

Weber syndrome 238

Winiwarter-Buerger disease 183-
184

z

zero-crossing counter 12-13, 355
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