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A-lines, 17, 193-194

A (amplitude) mode scanning, 14

abdominal aortic aneurysm (AAA)
anatomy, 116

diagnostic role of aortic ultrasound, 115

emergency bedside ultrasound
diagnosis, 115
images, 125-127
patient symptoms, 115
See also aortic ultrasound.
abscess drainage, 315-319
anatomy, 316
focused questions, 315
literature review, 319
peritonsillar abscess, 317-318
probe selection, 316
procedure, 317
setup, 317
special equipment, 317
technique, 316-318
absorption
definition, 4
acoustic power
ALARA (as low as reasonably
acceptable) principle, 5
definition, 5
acoustic shadowing artifacts, 16-17
acute respiratory distress syndrome
(ARDS), 262
adjusting the image, 12-13
focal depth, 12
focal zone, 12
gain control, 13
imaging depth, 12
near and far field gain control, 13-14

time gain compensation (TGC), 13-14

airway ultrasound
abnormal airway images, 198
anatomy, 192
focused questions, 191
literature review, 199-200
new directions, 200
normal airway images, 198
probe selection, 195
role in airway management, 191
scanning tips, 197
trouble with airway images, 197
views, 196

ALARA (as low as reasonably acceptable)

principle, 5

Xapu

Alliance for Radiation Safety in Pediatric
Imaging, 241
American College of Emergency Physicians, 27
American College of Radiology, 241
American College of Surgeons, 27
American Institute of Ultrasound in
Medicine, 241
amplitude
definition, 1-2
anechoic areas, 1-2
anembryonic gestation, 92-93
ankle effusions, 307
aortic dissection. See aortic ultrasound
aortic ultrasound, 115-130
AAA anatomy, 116
AAA images, 125-127
abnormal scans, 125-127
aortic anatomy, 116
aortic dissection images, 128
differentiating aorta and vena cava,
122-123
distal aorta transverse view, 121
evaluating aortic diameter, 124
evaluation of the iliac arteries, 124
focused questions, 115
hypotensive patient, 261
iliac arteries bifurcation view, 121
literature review, 129-130
longitudinal view, 120-122
mid aorta transverse view, 120
probe selection, 116
proximal aorta transverse view, 117-120
role in AAA diagnosis, 115
sagittal plane view, 120-122
sample clinical protocol, 128-129
scanning tips, 124
technique, 116-125
trouble with aorta scanning, 124
views, 116-124
appendicitis, 227
pediatric patients, 241-242
arthrocentesis. See joint effusions and
arthrocentesis
artifacts, 16-21
A-lines, 17, 193-194
acoustic shadowing, 16-17
B-lines, 194, 262
beam width artifact, 21
caused by metallic objects, 18
comet tail, 18, 51-52
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artifacts (cont.)
enhancement, 19
grating lobe artifact, 20
lung sliding artifact, 51-52
mirror image, 18-19
posterior acoustic enhancement, 19
refraction, 18
reverberation, 17-18
ring-down artifact, 18, 232
side lobe artifact, 20
ascites and paracentesis, 301-304
anatomy, 301
focused questions, 301
literature review, 303-304
pitfalls, 303
probe selection, 301
procedure, 302
setup, 301-303
special equipment, 301
technique, 301-303
tips, 303
asthma, 262
attenuation
definition, 2-4
factors affecting, 2—4
attenuation coefficients, 2—4
axial resolution
definition, 4
axial view, 10

B-lines, 194

hypotensive patient, 262
B (brightness) mode scanning, 14
beam width artifact, 21
bedside cardiac ultrasound

advantages and limitations, 61
bedside ultrasound

benefits for pediatric patients, 241
bladder aspiration, 323-327

anatomy, 325

focused questions, 323

literature review, 327

pitfalls, 326

probe selection, 325

procedure, 325

setup, 325

special equipment, 325

suprapubic bladder aspiration, 325

technique, 325-327

tips, 326

urethral bladder catheterization, 325-326
bladder cancer, 145
bladder ultrasound. See renal and bladder

ultrasound

blighted ovum, 92

cardiac arrest
ultrasound, 83-85
cardiac tamponade
cardiac ultrasound, 78-80
hypotensive patient, 256
cardiac ultrasound, 61-88
abnormal images, 76-85
acute heart failure, 199
anatomy, 62-63
apical four-chamber view, 70-73
cardiac arrest, 83-85
cardiac tamponade, 78-80
detection of pacing capture, 323-324
FAST exam, 66
focused questions, 61
global cardiac function evaluation, 81-84
hemopericardium, 81
hypotensive patient, 255-258
left parasternal long axis view, 67-69
left parasternal short axis view, 70
literature review, 87-88
new directions, 88
normal images, 74-76
pericardial fluid, 76-78
pericardiocentesis, 323
probe selection, 64
pulmonary embolism, 84-85
role of bedside ultrasonography, 61
sample clinical protocols, 86
scanning tips, 73-74
subcostal /subxiphoid view, 64-67
technique, 63-74
trouble with the apical four-chamber
view, 74
trouble with the parasternal long axis
view, 73-74
trouble with the parasternal short axis
view, 74
trouble with the subcostal four-chamber
view, 73
views, 62-63, 64-73
cardiac view
FAST exam, 37
chest ultrasound
A-lines, 193-194
abnormal chest images, 198
acute heart failure, 199
anatomy, 193-195
B-lines, 194
focused questions, 192
high altitude pulmonary edema, 198
indications of pathology, 193-195
literature review, 199-200
new directions, 200
probe selection, 195
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pulmonary edema, 193-195, 198
range of applications, 191
scanning tips, 197-198
trouble with chest images, 197-198
views, 196-197
cholecystitis, 162-166
cholelithiasis, 16, 160-162
color Doppler, 15-16
comet tail artifact, 18, 51-52
common bile duct. See gallbladder
ultrasound
complete abortion, 92
computed tomography (CT), 27
convex probe, 5
COPD (chronic obstructive pulmonary
disease), 262
coronal view, 10
costophrenic space, 33

D (Doppler) mode scanning, 15-16
deep vein thrombosis. See DVT
definitions

absorption, 4

acoustic power, 5

amplitude, 1-2

anechoic areas, 1-2

attenuation, 2—4

axial resolution, 4

axial view, 11

coronal view, 10

frequency, 2-3

hyperechoic areas, 1-2

hypoechoic areas, 1-2

lateral resolution, 4

longitudinal view, 10

pitch movement of the transducer, 10

reflection, 4

refraction, 4

resolution, 4-5

roll movement of the transducer, 10

sagittal view, 10

scattering, 4

transverse view, 10

ultrasound, 2

velocity, 1-3

wavelength, 2

yaw movement of the transducer, 10
diagnostic options for trauma, 27-28
diagnostic peritoneal lavage (DPL), 27
diagnostic ultrasound, 23-26

advantages of using ultrasound, 26

pace of technology development, 26

recognising the potential, 26
diaphragmatic injury diagnosis

M-mode imaging, 56-57

distal upper extremity nerve blocks, 330-331
DVT (deep vein thrombosis)

incidence, 173

role of ultrasound in evaluation, 173
DVT ultrasound, 173-189

abnormal images of venous anatomy, 182

advanced techniques, 186

anatomy, 173-178

augmentation assessment, 186187

focused questions, 173

images with clot present, 182

incidence of DVT, 173

literature review, 187-188

new directions, 188-189

normal images of venous anatomy, 181

probe selection, 175

respiratory variation assessment, 187

role in DVT evaluation, 173

sample clinical protocol, 185

scanning tips, 180

technique, 175-181

views, 179-180

xopu|

ectopic pregnancy
prevalence, 91
ectopic pregnancy evaluation, 91-112
abnormal pelvic scans, 107
anatomy, 93-94
focused questions, 92
human chorionic gonadotropin (hCG)
levels, 93
literature review, 110-111
new directions, 111-112
normal images of early pregnancy,
101-105
role of ultrasound, 91-92
sample clinical protocol, 109
scanning tips, 101
terminology for first trimester events,
92-93
transabdominal scanning technique,
94-97
transvaginal scanning technique,
98-101
trouble with the transabdominal view, 101
trouble with the transvaginal view, 101
ultrasound detection of ectopic
pregnancy, 106
ultrasound technique, 94-101
eFAST exam, 33, 47-48
focused questions, 28
effects and artifacts. See artifacts
embryonic demise, 93
embryonic resorption, 93
emergency ultrasound
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emergency ultrasound (cont.) trouble with the pelvic view, 39
development of, 27 trouble with the RUQ view, 38
training in, 27 views, 33-38

enhancement artifacts, 19 femoral nerve block, 329

extended FAST exam. See eFAST exam first trimester terminology, 92-93

external jugular vein cannulation, 289 anembryonic gestation, 93

extrauterine pregnancy. See first trimester blighted ovum, 93

ultrasound complete abortion, 92

extravascular lung water (EVLW). See chest embryonic demise, 93

ultrasound embryonic resorption, 93
extremity fractures in children, 244-245 incomplete abortion, 92
inevitable abortion, 92

FAST exam, 19, 27-57, 255 miscarriage, 92
abnormal images, 42 missed abortion, 92
cardiac evaluation, 66 spontaneous abortion, 92
comparison with CT and DPL, 27-28 threatened abortion, 92
detecting free fluid in trauma, 27 first trimester ultrasound, 91-112
detection of pneumothorax, 51-56 abnormal pelvic scans, 107
extended FAST exam. See eFAST exam anatomy, 93-94
focused questions, 28 detection of ectopic pregnancy, 106
hypotension evaluation, 261 ectopic pregnancy evaluation, 91-92
literature review, 50-51 extrauterine pregnancy evaluation,
movement of free intraperitoneal fluid, 32 91-92
new directions, 56-57 focused questions, 92
normal images, 39 heterotopic pregnancy evaluation, 91-92
objective, 27 human chorionic gonadotropin (hCG)
potential cost savings, 28 levels, 93
role in trauma diagnosis, 27-28 literature review, 110-111
sample clinical protocol, 49 new directions, 111-112
training in emergency ultrasound, 27 normal images of early pregnancy,
use of ultrasound in trauma, 27 101-105

FAST exam anatomy, 28-32 patient presentation, 91-92
free intraperitoneal fluid movement prevalence of ectopic pregnancy, 91

patterns, 32 sample clinical protocol, 109
hepatorenal recess, 28-29 scanning tips, 101
left upper quadrant (LUQ), 29-30 technique, 94-101
Morison’s pouch, 28-29 terminology for first trimester events,
pouch of Douglas, 30 92-93
rectovesical pouch, 30-31 transabdominal scanning technique,
right paracolic gutter, 28 94-97
right upper quadrant (RUQ), 28-29 transvaginal scanning technique, 98-100
splenorenal recess, 29-30 trouble with the transabdominal view,

FAST exam technique, 32-39 101
cardiac view, 37 trouble with the transvaginal view, 101
hepatorenal recess view, 33-34 focal depth, 12
LUQ view, 34-35 focal zone, 12
Morison’s pouch view, 33-35 focused assessment with sonography in
pelvic view, 35-36 trauma (FAST) exam. See FAST exam
perisplenic view, 34-35 foreign body identification /localization, 308
probe selection, 32 anatomy, 309
RUQ view, 33-35 focused questions, 309
scanning tips, 38-39 literature review, 315
subxiphoid view, 37 pitfalls, 315
trouble with the cardiac view, 39 probe selection, 309
trouble with the LUQ view, 39 procedure, 310-314
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setup, 310-311 probe selection, 152
special equipment, 310 role in diagnosis of disease, 151 3
technique, 309-315 sample clinical protocol, 168 g
tips, 315 scanning tips, 158-159
Fourniers gangrene, 213 sonographic Murphy sign, 156
frequency technique, 152-159
and penetration, 2-3 trouble with gallbladder scanning, 158-159
and resolution, 2-3 views, 153-156
and wavelength, 2 gastrointestinal ultrasound, 227-239
definition, 2-3 abnormal images, 236-238
frequency range of probes, 6 anatomy, 232
fundamentals, 1-21 appendicitis, 227
absorption, 4 dirty shadowing, 231
acoustic power, 5 focused questions, 232
adjusting the image, 12-13 hernia, 227-228
amplitude, 1-2 literature review, 238-239
attenuation, 2—4 new directions, 239
axial resolution, 4 normal images, 236
basic definitions, 1-5 perforated viscus/free air, 231
basic instrumentation, 5-7 potential applications, 227
effects and artifacts, 16-21 probe selection, 233
frequency, 2-3 ring-down artifacts, 231
lateral resolution, 4 scanning tips, 235
physics principles, 1-5 small bowel obstruction, 229-230
piezoelectric effect, 5 technique, 233-235
probe marker and screen marker, 8-9 views, 234-235
reflection, 4 global cardiac function
refraction, 4 ultrasound evaluation, 81-84
resolution, 4-5 grating lobe artifact, 20
scanning modes, 14-16 gray scale of diagnostic ultrasonography,
scattering, 4 1-2,14
screen display conventions, 11-12
screen marker and probe marker, 8-9 head injury protocols
transducer /probe types, 5-7 pediatric patients, 253
ultrasound wave generation, 5 hemopericardium
understanding the formed image, 11-12 cardiac ultrasound, 81
using the transducer/probe, 7-11 hemothorax, 19
velocity, 1-3 hepatorenal recess, 28-29
wavelength, 2 hepatorenal recess view
FAST exam, 33-35
gain function, 13 hernia, 227-228
gallbladder ultrasound, 151-171 heterotopic pregnancy. See first trimester
abnormal gallbladder images, 160-167 ultrasound
acute acalculous cholecystitis, 164-165 hip effusions, 305-306
acute cholecystitis, 156 pediatric patients, 244-245
acute emphysematous cholecystitis, 165 ~ human chorionic gonadotropin (hCG)
anatomy of the gallbladder, 151-152 levels, 93
cholecystitis, 162-165 hydronephrosis, 141-143
cholelithiasis, 16, 160-162 hyperechoic areas, 1-2
focused questions, 151 hypoechoic areas, 1-2
gallstones, 160-162 hypotension evaluation, 255-266
literature review, 169-170 aortic ultrasound, 261
measurements, 156-157 B-lines, 262
mimics, 167-168 cardiac tamponade, 256
normal gallbladder images, 159 cardiac ultrasound, 255-258
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hypotension evaluation (cont.) procedure, 305
FAST exam, 261 seagull sign, 304, 305
fluid overload assessment, 262 setup, 305
general approach to the patient in shock, shoulder, 307
255 special equipment, 305
hyperdynamic left ventricle, 258 technique, 305
hypodynamic left venticle, 258 tips, 307-308
inferior vena cava assessment, 258-261
literature review, 265-266 knee effusions, 306
pleura and lung conditions, 262
pneumothorax evaluation, 262 lateral resolution
right ventricular dilatation, 256-257 definition, 4
sample clinical protocol, 263264 left upper quadrant (LUQ)
anatomy, 29-30
iliac arteries. See aortic ultrasound FAST exam, 34-35
image Lichtenstein, Daniel A., 191, 194, 196
screen display conventions, 11-12 linear array probe, 5
understanding the formed image, 11-12  longitudinal view, 10
image adjustment, 12-14 lumbar puncture, 319-323
focal depth, 12 anatomy, 319
focal zone, 12 focused questions, 319
gain function, 13 literature review, 322
imaging depth, 12 pitfalls, 322
near and far field gain control, 14 probe selection, 319
time gain compensation (TGC), 13-14 procedure, 321
image artifacts. See artifacts setup, 320-322
Image Gently Alliance, 241 special equipment, 320
imaging depth, 12 technique, 319-322
incomplete abortion, 92 tips, 322
inevitable abortion, 92 lung sliding artifact, 51-52
inferior vena cava (IVC)
assessment in hypotensive patient, M (motion) mode scanning, 15, 16
258-261 diaphragmatic injury diagnosis, 56-57
distinguishing from the aorta, 122-123 metallic objects
evaluation for dehydration in children, artifacts caused by, 18
245-246 mirror image artifacts, 18-19
ultrasound assessment, 258-261 miscarriage, 92
instrumentation basics, 57 missed abortion, 92
intercavitary probe, 6 Morison’s pouch, 27, 28-29
interscalene nerve block, 332 Morison’s pouch view
intracranial pressure (ICP) FAST exam, 33-35
non-invasive measurement, 203 Murphy sign (sonographic), 156
intraperitoneal fluid musculoskeletal ultrasound
movement patterns of free fluid, 30 abnormal images, 221-223
intussusception, 243 anatomy, 214-215
diagnostic applications, 213
joint effusions and arthrocentesis, 304-308 evaluation of bones and tendons,
anatomy, 304 213-214
ankle, 307 focused questions, 214
focused questions, 304 literature review, 224
hip, 305-306 new directions, 224
knee, 306 normal images, 219-220
literature review, 308 pediatric applications, 244-245
pitfalls, 308 probe selection, 215
probe selection, 305 scanning tips, 219
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technique, 215-219 pelvic view
views, 215-218 FAST exam, 35-36 3
penetration g
necrotizing fasciitis, 213 and frequency, 2-3
nephrolithiasis, 133 and wavelength, 2
perforated viscus/free air, 231
ocular ultrasound, 203-210 pericardial fluid
abnormal images, 207-209 cardiac ultrasound, 76-78
anatomy, 204-205 pericardiocentesis, 323
emergency and critical care applications,  peripheral venous cannulation, 289294
203 anatomy, 290
focused questions, 203 focused question, 290
literature review, 209-210 pitfalls, 292
measurement of optic nerve sheath probe selection, 291
diameter, 206 procedure, 292
new directions, 210 setup, 291
non-invasive assessment of ICP, 203 special equipment, 291
normal images, 206 technique, 291-294
optic nerve anatomy, 205 tips, 292
optic nerve sheath measurement, 203 perisplenic space
probe selection, 205-206 FAST exam, 34-35
scanning tips, 206 peritonsillar abscess, 317-318
technique, 205-206 phased array probe, 6
views, 206 physics principles, 1-5
absorption, 4
pacing capture acoustic power, 5
detection of, 323-324 amplitude, 1-2
paracentesis. See ascites and paracentesis attenuation, 24
pediatric ultrasound, 241-253 axial resolution, 4
abdominal applications, 241-244 frequency, 2-3
abnormal images, 251-252 lateral resolution, 4
anatomy of the pediatric patient, 247-248 reflection, 4
appendicitis, 241-242 refraction, 4
benefits of point of care ultrasound, 241 resolution, 4-5
extremity fracture identification and scattering, 4
reduction, 244 velocity, 1-3
focused questions, 246247 wavelength, 2
head injury protocols, 253 piezoelectric effect, 5
hip effusions, 244-245 pleura and lung conditions
intussusception, 243 ultrasound evaluation, 262
IVC evaluation for dehydration, 245-246  pleural effusion and thoracentesis,
literature review, 253 297-301
musculoskeletal applications, 244-245 anatomy, 298
new directions, 253 focused questions, 297
normal images, 249 literature review, 300-301
probe selection, 248 pitfalls, 300
pyloric stenosis, 243 probe selection, 298
range of applications, 241 procedure, 299-300
reducing radiation exposure in children, setup, 299
241 special equipment, 298
Salter-Harris I and II fractures, 253 technique, 298-300
scanning tips, 249 tips, 300
skull fractures, 244 pneumonia, 262
technique, 248-249 pneumothorax detection
views, 248-249 FAST exam, 51-56
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pneumothorax evaluation sample clinical protocol, 147
hypotensive patient, 262 scanning tips, 138-139
posterior acoustic enhancement artifacts, 19 technique, 136-140
pouch of Douglas, 30 trouble with renal scanning, 138-139
power Doppler, 16 views of the bladder, 137
pregnancy. See first trimester ultrasound views of the kidneys, 136-137
prehospital trauma evaluation renal cell carcinoma, 145
ultrasound applications, 56 resolution
probe marker and screen marker, 8-9 and frequency, 2-3
procedural ultrasound, 269-271 definition, 4-5
propagation speed of soft tissue, 1-3 respiratory ultrasound
pulmonary edema. See chest ultrasound range of applications, 191
pulmonary embolism See also airway ultrasound, chest
cardiac ultrasound, 84-85 ultrasound
pulsed-wave Doppler, 186 reverberation artifacts, 17-18
pyloric stenosis right paracolic gutter, 28
pediatric patients, 243 right upper quadrant (RUQ)
anatomy, 28-29
rectovesical pouch, 30, 31 FAST exam, 33-35
reflection ring-down artifact, 18, 231
definition, 4
refraction sagittal view, 10
definition, 4 Salter-Harris I and II fractures, 253
refraction artifacts, 18 scanning modes, 14-16
regional nerve blocks, 327-333 A (amplitude) mode, 14
anatomy, 328 B (brightness) mode, 14
distal upper extremity nerve blocks, color Doppler, 15-16
330-331 D (Doppler) mode, 15-16
femoral nerve block, 329 M (motion) mode, 14-15, 16
focused questions, 327 power Doppler, 16
interscalene nerve block, 331-333 spectral Doppler, 15
literature review, 333 scattering
pitfalls, 333 definition, 4
probe selection, 328 screen display conventions, 11-12
procedure, 329 screen marker and probe marker, 8-9
setup, 328-329 shock. See ultrasound in shock
special equipment, 329 shoulder effusions, 307
technique, 327-333 side lobe artifact, 20
tips, 333 skull fractures in children, 244
renal and bladder ultrasound, 133-149 small bowel obstruction, 229-230
abnormal images, 141-147 Society for Academic Emergency
anatomy, 134-136 Medicine, 27
bladder volume estimation, 139 soft tissue ultrasound
false negatives, 139 abnormal images, 221-223
false positives, 138 anatomy, 214-215
focused questions, 134 diagnostic applications, 213
hydronephrosis, 141-143 focused questions, 214
images of renal pathology, 141-147 literature review, 224
literature review, 148 new directions, 224
new directions, 148-149 normal images, 219-220
normal renal scans, 135, 140-141 probe selection, 215
probe selection, 136 role in soft tissue evaluation, 213
pyramids versus hydronephrosis, 138 scanning tips, 219
renal cyst versus hydronephrosis, 138 technique, 215-219
role in the emergency setting, 133-134 views, 215-218
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sonographic Murphy sign, 156
spectral Doppler, 15
splenorenal recess, 29-30
spontaneous abortion, 92
strong reflectors, 16-17
subclavian vein cannulation, 289
subxiphoid view

FAST exam, 37

thoracentesis. See pleural effusion and
thoracentesis
thoracic ultrasound
range of applications, 191

ascites and paracentesis, 301-304

bladder aspiration, 323-327

detection of pacing capture, 323-324

foreign body identification/localization,
308-315

joint effusions and arthrocentesis,
304-308

lumbar puncture, 319-323

pericardiocentesis, 323

pleural effusion and thoracentesis,
297-301

regional nerve blocks, 327-333

See also vascular access

See also airway ultrasound, chest ultrasound in shock, 255-266

ultrasound

threatened abortion, 92
three-dimensional cardiac ultrasound, 88
time gain compensation (TGC), 13-14
training in emergency ultrasound, 27
transducer/probe

coronal view, 10

how to use, 7-11

orientation in three dimensions, 9-10

pitch movement, 10

positioning for axial view, 10

positioning for longitudinal view, 10

positioning for sagittal view, 10

positioning for transverse view, 10

positioning when scanning, 10

probe marker and screen marker, 8-9

aorta assessment, 261

B-lines, 262

cardiac tamponade, 256

cardiac ultrasound, 255-258

FAST exam, 261

fluid overload assessment, 262

general approach to the patient in shock,
255

hyperdynamic left ventricle, 258

hypodynamic left venticle, 258

inferior vena cava assessment, 258-261

literature review, 265-266

pleura and lung conditions, 262

pneumothorax evaluation, 262

right ventricular dilatation, 256258

sample clinical protocol, 263-264

xopu|

proprioception, 9-10 ultrasound wave generation, 5

roll movements, 10 understanding the formed image, 11-12

understanding the formed image, 11-12  urethral bladder catheterization, 325-326

yaw movement, 10 US Department of Health and Human
transducer/probe arrangements, 5-7 Services recommendations, 294

convex probe, 5

frequency range of probes, 6 vascular access, 273-295

intercavitary probe, 6 anatomy, 273-276

linear-array probe, 5 approaches, 277-278

phased-array probe, 6 benefits of ultrasound guidance, 273
transesophageal cardiac ultrasound, 88 cannulation of the external jugular
transverse view, 11 vein, 289
trauma cannulation of the subclavian vein, 289

diagnostic options, 27-28 complicating medical problems, 273
trauma ultrasound dynamic technique, 277-279

development of, 27 femoral triangle anatomy, 274-276

new directions, 56-57 focused questions, 273

training in, 27 holding the probe, 281

internal jugular anatomy, 274

ultrasound literature review, 294-295

definition, 2 long axis approach, 285-288

development of trauma ultrasound, 27 patient positioning, 279
ultrasound guidance for procedures, peripheral venous cannulation, 289294

297-334 pitfalls, 288, 292
abscess drainage, 315-319 probe orientation, 279-280
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vascular access (cont.) ultrasound guided technique, 277-289
probe selection, 277 vessel identification, 281
scanning tips, 288 velocity
setup, 279 definition, 1-3
short axis approach, 281-285
special equipment, 277 wavelength, 2
static technique, 277-279 and frequency, 2
transducer preparation, 280 WINFOCUS, 26, 264
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