

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































422 INDEX

Cholelithiasis. See Gallstones
Chorioamnionitis, 290
Choriocarcinoma, 246-247, 267
Cine memory, 18
Cirrhosis, hepatic, sonographic characteristics of, 82, 84f, 151-152,
154f
Clapper in the bell sign, 382
Coffee bean sign, 168
Colitis, ischemic, 171-172, 188, 189f
Colon
anatomy of, 172
sonographic appearance of, 174, 174f
Colon cancer, 182, 184f
bowel obstruction in, 168
Colon cut-off sign, 170
Color Doppler imaging, 21-23, 23f, 52, 53f
of blood flow through superior mesenteric artery, 191, 191f
in ectopic pregnancy, 262
in epididymitis, 227, 227f
of heart, 112, 112f
of testicle, 224-225
of testicular injury, 230, 231f
Column of Bertin, hypertrophied, 212-213, 213f
Computed tomography (CT)
abdominal, 67-68, 70, 164
in appendicitis, in pregnancy, 291
in children, 391-392, 400—401
of abdominal aortic aneurysm, 130-131
of acute abdomen, 163
in children, 400-401
in appendicitis, in children, 400—401
of bowel obstruction, 166
of female pelvis, 315-316
of gastrointestinal perforation, 165
of heart, 89-90, 91t
in hepatobiliary disease, 143, 145, 151
of pancreas, 170
of peritonsillar abscess, 362
of pneumoperitoneum, 165
of renal masses, 201
of renal stones, 198
of soft tissue foreign body, 366
of solid organ injury, 78f, 80, 82f
spiral, in renal colic, 198
in subacute trauma, 73
of traumatic aortic rupture, 92
Continuing medical education, 7
Contrast resolution, 49
Corpus luteum cyst, 319, 322, 323f
in early pregnancy, 245, 260, 266f, 267f
Cost(s)
of point of care limited ultrasound (PLUS) program, 12-13, 13t
of transducers, 26, 32
of ultrasound machine, 32-33
Costochondral cartilage, fractures of, 384
Credentialing, in ultrasound for emergency medicine, 4-5
Crown-rump length, in pregnancy dating, 257, 257f, 258f, 280, 280t
Cubital tunnel syndrome, 381
Cul-de-sac
anterior, 247, 319
fluid in, 319, 322
posterior, 247, 319
fluid in, 266, 266f
Culdocentesis, 240
Cylinder tangent effect, 138, 139f
Cyst(s)
of albuginea, 233

chocolate, 329
corpus luteum, 319, 322, 323f

in early pregnancy, 245, 266, 266f, 267f
dermoid, 330, 330f

in carly pregnancy, 246
epididymal, 233, 234f
follicular, 322, 322f
hepatic, 155, 157f
Nabothian, 329
ovarian, 322, 322f, 325f, 329, 331, 332

hemorrhagic, 322, 322f

paraovarian, 330, 330f

renal, 201, 211, 212f

theca lutein, in early pregnancy, 245
Cystadenocarcinoma, 330
Cystadenoma(s)

in early pregnancy, 267, 267f

mucinous, 329, 329f

in early pregnancy, 246
serous, 330
in early pregnancy, 246

Cystitis, in pregnancy, 291

D
Decidual cast. See Pseudogestational sac
Deep venous thrombosis
color Doppler imaging of, 21-23, 23f
evaluation of, 29
in lower extremity, 335-346
acute, 340-341, 341f-342f
case studies of, 345-346, 346f
chronic, 341-342, 342f
differential diagnosis of, 342-343, 343f
epidemiology of, 335
and femoral lymph nodes, differentiation of, 344f, 344-345
segmental, 344
sonographic examination for
anatomic considerations in, 337
clinical considerations in, 335
contraindications to, 343
findings in, 340-342, 341f-342f
indications for, 335-337
limitations of, 344
in obese patients, 343
in patients with edema, 343
pitfalls of, 343-345
technique for, 337-340, 338f-341f
Dehydration, hydronephrosis masked by, 217
Depth
in echocardiography, 122
of scanning, 18, 56
Dermoid cyst, 330, 330f
in early pregnancy, 246
Digital information and communications in medicine (DICOM) for-
mat, 32
Display monitors, 30
and image quality or resolution, 49-50
Diverticulitis, acute colonic, 169-170, 183—-186, 186f, 192—193, 193f
D-mode imaging, 52. See also Doppler imaging
Documentation
of results of ultrasound examination, 5, 6f
videotape for, 31
Doppler imaging, 52. See also Color Doppler imaging; Power
Doppler imaging
continuous wave, 52
of heart, 111-112
of ovarian torsion, 317



physics of, 52

pulsed wave, 52
quantitative, 23-24, 24f
in scrotal pain, 221
spectral, 52, 52f

Doppler shift, 52

Doppler stethoscope, for fetal assessment, 278
Double decidual sign, 255, 256f

Dromedary (splenic) hump, 213, 213f
Duodenum

anatomy of, 172
sonographic appearance of, 173, 174f

Duplex scanning, 21-23, 23f
Dynamic range, 18-19

in echocardiography, 123

Dysuria, in pregnancy, 291

Echocardiography, 24-25

abnormalities on, 118-120
common and emergent, 112-113
in acute chest pain, 94-96
in acute hypotension, 92-94, 94f, 123, 123f
alternatives to, 89-90, 90t-91t
anatomic considerations in, 96-97, 96f—98f
of aortic aneurysm, 118f, 118-119
of aortic dissection, 95-96, 117, 117f, 118f, 123-124, 124f
apical window for
four-chamber view in, 99t, 103—104, 104f
image acquisition in, improving, 122
two-chamber view in, 104-105, 105f
in asystole, 91, 118
in cardiac arrest states, 91, 124f, 124-125
of cardiac contusion, 92, 94f
in cardiac tamponade, 92-93, 93f, 94f, 112, 112f, 113f
in cardiopulmonary resuscitation, 91, 118
case studies of, 123-125
contraindications to, 120
depth in, 122
in detection of pacing capture, 96
dynamic range in, 123
emergent applications of, 89
indications for, 90
in endocarditis, 119f, 119-120, 120f
in FAST examination, 70-71
fluid vs blood clot or fat on, 83f, 122, 122f
in guidance for procedures, 96
image acquisition in, improving, 121-122
in myocardial infarction, 95
in myocardial ischemia, 94-95, 114-115, 115f, 116f
of myxoma, 120, 121f, 122f
parasternal window for
image acquisition in, improving, 121-122
long axis view in, 99t, 101f, 101-102, 102f
short axis view in, 99t, 102-103, 102f=104f
patient positioning for, 98

of pericardial effusion, 92-93, 112-114, 113f-114f, 123-124, 124f

of pericardial fluid, 70-71, 77-78, 78f
in pericardiocentesis, 96
pitfalls of, 120-123
of pulmonary embolism, 95, 115-117, 116f, 123, 123f
in pulseless electric activity, 91
regional wall motion abnormalities on, 95, 114f, 114-115
subcostal window for
four-chamber view in, 100, 100f, 123, 123f
image acquisition in, improving, 99t, 121
long axis view in, 100-101, 101f
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short axis view in, 100, 101f
suprasternal view in, 105, 106f
of thrombus, 119, 119f
time gain compensation in, 122
transducers for, 28, 97, 98t
angulation of, 98, 99f
movement of, 98, 99f
orientation of
reversed, 122
in supine patient, 97-98, 99t
rotation of, 98, 99f
tilt of, 98, 99f

transesophageal. See Transesophageal echocardiography

transthoracic, 24-25
advantages of, 90, 90t-91t

echocardiography preset vs abdominal/pelvic preset for,

97-98, 99t
technique for, 97-98, 99f
of traumatic aortic rupture, 92, 117-118
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in trauma to heart and great vessels, 91-92, 93f, 94f, 117-118

two-dimensional

for central venous pressure measurement, 110-111, 111t

for left ventricular function measurement, 109-110
measurement using, 109-111
normal findings on, 109, 110t
of valvular abnormalities, 120, 120f, 121f
of vegetations, 119f, 119-120, 120f
in ventricular fibrillation, 91
windows for, 96-97, 98-112
Echogenicity, 53-54, 54f, 63
Ectopic kidney, 214, 214f
Ectopic pregnancy
B-hCG discriminatory zone in, 241-243, 242f
clinical presentation of, 239, 240
definite, sonographic findings in, 258, 259f
detection of, 240, 241-244
algorithm for, 241-243, 242f
pitfalls in, 267-269
transvaginal ultrasound in, 241-243, 242f
epidemiology of, 241
indeterminate ultrasound examinations in, 242f, 243
interstitial, 268f, 269
management of, 244
nonspecific signs of, 259-262, 260t, 260f-262f
risk factors for, 240
ruptured, 270-271, 271f
sonographic findings in, 258-262
Ejection fraction
assessment of, 94
echocardiographic measurement of, 109-110
Elbow joint, effusion in
arthrocentesis for, 377
detection of, 380, 380f
Elderly, gastrointestinal perforation in, 165
Electrocardiography, 89, 91t
Electronic noise, artifact caused by, 63
Embryo
bradycardia in, 203
cardiac activity in
detection of, 256
lack of, 263, 263f
crown-rump length of, 257, 257f, 280, 280t
demise of, 269-270
sonographic findings in, 262-264, 263f-265f
radiation dose to, and risk, 287-289, 289t
sonographic appearance of, 255-256, 256f
Endocarditis, echocardiography in, 119f, 119-120, 120f
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Endometrial hyperplasia, 329
Endometrial neoplasm, 329
Endometrioma, 329
Endometriosis, 328-329
Endometritis, 328
Endoscopic retrograde cholangiopancreatography (ERCP), in hepato-
biliary disease, 143, 145, 151, 154f
Enema(s), contrast
in diverticulitis, 169
in intussusception, 408—409
Enterocolitis, acute, 190, 191f
Epididymitis, 226f, 226-227, 227f
clinical considerations in, 221-222
clinical presentation of, 234-235
Epigastric region, sonographic appearance of, 173, 173f, 174f
Equipment, 15-43. See also Transducer(s)
acoustic output (power) of, 16-17, 56-57
analog processing by, 16
annotation library for, 19, 20f
application-specific analysis packages for, 24, 25t, 57, 57f
automated image enhancement function of, 19-20, 20f
basic features of, 15-18
body position markers for, 19, 20f
cine memory of, 18
control panel of, 16
controls for, 15
costs of, 32-33
digital processing by, 16
display monitors for, 30
and image quality or resolution, 49-50
dynamic range of, 18-19
electronic calipers in, 24, 57
electronic processing employed by, 16
focusing of, 18
freeze function of, 18
gain control for, 17, 56
and artifacts, 63, 64f
grayscale mapping settings of, 18-19, 49, 51
leasing, 32
maintenance of, 32-33
manufacturers of, 33, 36
measurements and calculations using, 24, 25t, 57, 57f
cardiac, 25
models available
prices for, 33, 3743
specifications for, 37—43
patient data entry in, 16
for PLUS program, acquisition of, 8
power supply for, 15-16
presets for, 19
range control for, 56
rejection function of, 19
scanning depth of, 18, 56
selection of, 33
special features of, 15
technical support for, 33
time-gain compensation control for, 17f, 17-18, 55-56
and artifacts, 63, 64f
warranty on, 32
width of scan area for, 18
zoom function of, 18, 56
Eye(s), sonographic evaluation of, 385-387

F
100 Falco (Pie Medical), 38
Fallopian tubes

anatomy of, 247

sonographic appearance of, 265-266
False hypoechogenicity artifact, 383, 383f
FAST examination, 67
abnormalities seen on, 79-81, 81f-83f
common and emergent, 77-79, 78f{~80f
in acute blunt or penetrating torso trauma, 68-72
advantages and disadvantages of, 67-68
anatomic considerations in, 73, 74f, 75f
case studies of, 84-86
clinical pathway for, in blunt abdominal trauma, 70, 71f
contraindication to, 81
coronal view in
left, 75, 76f, 77f
right, 75, 76f
detection of free intraperitoneal fluid in, 68-70, 78-79, 79f, 84-85,
85f
in children, 393-398
multiple view imaging in, 69
single view (perihepatic) imaging in, 69
detection of pericardial fluid in, 70-71, 77-78, 78f, 81, 86, 87f
detection of pleural fluid in, 71-72, 78, 78f
indications for, 68
injuries not detected by, 84
intercostal oblique view in
left, 75, 76f, 77f
right, 75, 76f
in late pregnancy, 278, 279
limitations of, 82
normal findings in, 73-77, 76f, 77f
over-reliance on, 81-82
in pediatric trauma, 72-73, 391-400
pelvic view in
longitudinal, 76f, 77, 77f
transverse, 76f, 77, 77f
pitfalls of, 81-84
positioning of patient for, 73
in pregnancy
limitations of, 82-83
in trauma, 72, 85-86, 86f
in subacute torso trauma, 73
subxiphoid four-chamber view of heart in, 75, 76f
technical difficulties of, 83-84
technique for, 73-77, 76f, 77f, 132, 132f
time required for, 67
Fat, intraperitoneal, sonographic characteristics of, 80-81
Fellowship training, in PLUS program, 11-12
Femoral vein(s)
anatomy of, 337, 338f
cannulation of, 351, 351f, 352f, 358
landmarks for, 349
ultrasound-guided, 349
Fetal heart rate, determination of, 293, 296f
Fetal loss. See also Pregnancy loss
trauma-related, 279
Fetus
anomalies of, 269
assessment of, in late pregnancy, alternatives to ultrasound for,
278
biophysical profile of, 286-287, 287t, 288t, 302
biparietal diameter of skull, in pregnancy dating, 257, 258f, 280t,
280-281, 293-294, 296f
cardiac activity in. See also Embryo, cardiac activity in
in trauma, 280
crown-rump length of, 257, 258f, 280, 280t
epiphyseal ossification in, in gestational age estimation, 281, 294,
297f
evaluation of, in maternal trauma, 72



femur length, in gestational age estimation, 257, 258f, 280t, 281,
294, 296f, 297f
first-trimester, sonographic appearance of, 256-257, 257f
head circumference of, in gestational age estimation, 280, 280t
malpresentation of, 285, 285f
number of, determination of, 286
position of
assessment of, 300, 301f=302f
in late pregnancy, 285, 285f
presentation of, 285
radiation dose to, and risk, 287-289, 289t
Fibroids, uterine, 318, 325-327, 327f
in early pregnancy, 246, 267, 267f
Flow
cardiac, Doppler imaging of, 111-112. See also Color Doppler
imaging
laminar, 111
turbulent, 111
Fluid collections
aspiration of, 372
localization of, 372
Focal zone(s), 49
Focused assessment with sonography for trauma (FAST) examination.
See FAST examination
Foot, foreign body in. See Foreign body
Footprint, of transducer, 49
Forearm fractures, pediatric, ultrasound-guided reduction of,
413414, 414f
Foreign body
intraocular, 386, 387
in soft tissue
anatomic considerations with, 368
clinical presentation of, 365-366
detection of, 367-368
hypoechoic halo with, 370-371, 371f
localization of, 367-368
removal of, 367, 372
ultrasound-guided, 368-369
sonographic appearance of, 369-371, 369f-371f
ultrasound of
advantages of, 366
indications for, 367
normal findings in, 369, 369f
pitfalls of, 372
technique for, 368-369
wound characteristics and, 371
Fracture(s)
forearm, pediatric, ultrasound-guided reduction of, 413-414, 414f
humeral, 386f
long bone, 383
periorbital, 386
radial, pediatric, ultrasound-guided reduction of, 413—414
rib, 383, 384-385, 385f
sonographic evaluation of, 383-385
pitfalls of, 385, 386f
sternal, 383, 384
ulnar, pediatric, ultrasound-guided reduction of, 413—414, 414f
Freeze function, 18
Frequency
of acoustic wave, 46
of diagnostic ultrasound, 45-46

G

Gain, definition of, 55

Gain control, 17, 56
and artifacts, 63, 64f

Gallbladder
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agenesis of, 155
anatomy of, 145-146
biliary sludge in, 155, 156f, 171
tumefactive, 155, 156f
contracted, 155, 157f
duplicated, 155
inadequate visualization of, 156-157
intrahepatic, 155
long axis view of, 147, 147f
misidentification of, 156
mucosal folds in, 155, 155f, 156f
perforation of, 186, 188f
polyps in, 150, 151f
variants in, 155
wall thickening in, 150, 151f, 152f, 171
Gallstone ileus, 181, 182f
Gallstones
case study of, 160
epidemiology of, 143
gallbladder filled with, 157-158, 159f, 171
imaging of, 147-148, 171
impacted in gallbladder neck, 157, 159f
misdiagnosis of, 158-159
in pregnancy, 291, 309-310
signs and symptoms of, 143. See also Biliary colic
sonographic characteristics of, 150, 150f, 151f, 152f
Ganglion cyst, of wrist, 381, 382-383
Gas, artifact caused by, 59, 60f
Gastric outlet obstruction, 188, 189f
Gastrocnemius muscle tears, 382
tears, 381
Gastrointestinal perforation, 165-166
General Electric Medical Systems
contact information for, 36
Logiq 200 Pro model, 40
Logiq 400 Pro model, 41
Logiq 500 Pro model, 42
General surgical applications of ultrasound, 163-195
anatomic considerations in, 172
clinical considerations in, 163—164
findings in, 172-188
indications for, 164—171
pitfalls of, 190-191
technique for, 172-175
Gerota’s fascia, 202
Gestational age
correlation with B-hCG level and pelvic ultrasound findings, 254,
254t
fundal height and, 292, 293f
fundal height measurement and, 278
sonographic determination of, 241, 257, 257f, 258f, 280t, 280-281,
293-294, 296f
pitfalls of, 308
Gestational charts, 57
Gestational sac
abnormalities of, and embryonic demise, 262-264, 264f
mean sac diameter of, in pregnancy dating, 257
vs pseudogestational sac, 261f, 268f, 268-269
sonographic appearance of, 254-255
Gestational trophoblastic disease, 246-247, 267, 268f
diagnosis of, pitfalls of, 270
Gliding sign, 385
Globe, ruptured, 386
Gouty tophi, 383
Grayscale mapping, 18-19, 49, 51
Great vessels, trauma to, echocardiography in, 91-92
Gynecologic applications of ultrasound, 315-332
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H
Hand
flexor tendons of, injury to, 381
foreign body in. See Foreign body
Hartman’s pouch, 158f
B-hCG. See Human chorionic gonadotropin (B-hCG)
Heart. See also Cardiac
apex of, 97
base of, 97
blood circulation in, 96, 96f
color Doppler imaging of, 112, 112f
computed tomography of, 89-90, 91t
Doppler imaging of, 111-112

sonographic characteristics of, 396, 397f

with thoracentesis, 375
Hepatitis, sonographic characteristics of, 151-152
Hepatobiliary imaging, 143-161

in acute jaundice, 145, 148-149, 149f, 151-152, 153f, 154f

advantages and disadvantages of, 143

anatomic considerations in, 145146, 146f

of ascites, 145, 150, 153—154, 155f, 161

in biliary colic, 143-144, 144f, 147-148, 147f-148f
case studies, 160-161

in cholecystitis, 144—145, 147-148, 150, 152f
common and emergent abnormalities in, 150-155
in hepatomegaly, 145, 149f, 149-150, 152-153, 154f

magnetic resonance imaging of, 89-90 indications for, 143

subxiphoid four-chamber view of, 75, 76f pitfalls of, 156-160
in children, 395, 396f in splenomegaly, 152-153, 155f

trauma to technique for, 146150
blunt, echocardiography in, 92, 94f Hepatomegaly, hepatobiliary imaging in, 145, 149f, 149-150,
echocardiography in, 91-92 152-153, 154f ‘
penetrating, echocardiography in, 91-92, 93f Hepatorenal space, free fluid in, in ectopic pregnancy, 260-261, 261f,

ultrasound of. See also Echocardiography 271, 271f
emergent use of, 89—125 Hernia

Heart rate femoral, incarceration with, 168
embryonic, 263 incarcerated, 180, 181f

inguinal, incarceration with, 168
Hertz, 45
HIDA scan, in hepatobiliary disease, 143
Hip joint
dislocation of, in infant, 384
effusion in
arthrocentesis for, 377
detection of, 377-378, 378f
Hitachi Medical Corporation of America, contact information for, 36
Horseshoe kidney, 214, 214f
Hospital privileges
full, 5
provisional, 5
Human chorionic gonadotropin (B-hCG)
discriminatory zone, in ectopic pregnancy, 241-243, 242f
in pregnancy, 239
serum levels of
in normal vs abnormal pregnancy, 243
quantitative measurement of, 243
Humeral fracture, 386f
Hydatidiform mole, 246-247
Hydrocele, 223, 229
sonographic appearance of, 230, 232f
Hydronephrosis, 217-218, 218f
from abdominal aortic aneurysm, 209f
bilateral, 198
with calyceal rupture, 207, 210f
detection of, 197-198
differential diagnosis of, 216-217
grades of, 207, 208f, 209f
management of, 197
masking of, by dehydration, 217
in pregnancy, 193-195, 194f, 198, 218, 292
right-sided, in pregnancy, 193-195, 194f, 198

fetal, determination of, 293, 296f
Heart valve(s)
abnormalities of, echocardiography of, 120, 120f, 121f
circulation through, 96
vegetations on, echocardiography of, 119f, 119-120, 120f
Heister, spiral valves of, 157, 158f
HELLP syndrome, 290
Hemangioma, hepatic, 156, 158f
Hematemesis, 165
Hematocele, 229, 229f
Hematoma
bladder, 216, 217f
hepatic, subcapsular, in pregnancy, 290
pelvic, 79, 80f
perinephric, 201
rectus sheath, 189-190, 190f
renal, subcapsular, 201, 212f
retrobulbar, 386, 387
sonographic characteristics of, 80-81
splenic
intraparenchymal, 397, 398f
subcapsular, 397, 397f
in pregnancy, 290
vaginal, 317, 330, 331f
Hemopericardium
sonographic characteristics of, 122, 122f, 396, 397f
sonographic diagnosis of, 70-71, 77-78, 78f
Hemoperitoneum
and ascites, differentiation of, 82, 84f, 164
in children, sonographic diagnosis of, 394-395
computed tomography of, 78, 78f
with ruptured abdominal aortic aneurysm, 136, 137f
sonographic characteristics of, 164, 396, 396f, 397f
with thoracentesis, 375 Hydrosalpinx, 325f, 326f
ultrasound of, 78, 78f, 79f Hyperechoic structure, 53
Hemorrhage Hypertension, pregnancy-induced, 289-290
gastrointestinal, 164, 165 Hypoechoic structure, 53
intraperitoneal, 164-165 Hypotension, acute, echocardiography in, 92-94, 94f, 123, 123f

causes of, 164-165 Hypoxia, with thoracentesis, 374-375
intratesticular, 230, 230f
subchorionic, 264, 265f 1
vitreous, 386 Idiopathic hypertrophic pyloric stenosis (IHPS), 404—408. See also Py-

Hemothorax loric stenosis



lleus, 167, 182, 185f. See also Gallstone ileus
lliac artery, aneurysms of, 136, 136f
Image(s). See also Artifacts
automated enhancement of, 19-20, 20f
digital, storage and transmission of, 31-32
display of
depth adjustment for, 18, 50
orientation for, 54, 56f
magnification of, 18, 50
printing of, 30-31
quality of
display device and, 49-50
factors affecting, 4749
transducer frequency and, 48—49
resolution of, 47-49
axial, 48, 48f
contrast, 49
definition of, 47-48
display device and, 49-50
lateral, 48f, 49
transducer frequency and, 4849
storage of, 30-32
three-dimensional, 21, 22f
transmission of, 30-32
viewing, 30
orientation for, 54, 56f
ImagePoint (Philips Medical Systems), 41
Incarceration, of external hernia, 168
Infant(s). See Child(ren)
Infection(s). See also Pyelonephritis
epididymal, 226f, 226-227, 227f
testicular, 226f, 226-227, 227f
with thoracentesis, 375
urinary tract, in pregnancy, 291-292
Inferior vena cava
diameter, in measurement of right atrial pressure, 110-111, 111t
linear dimensions of, 110t
long axis view of, 138, 139f
longitudinal view of, 134, 135f
longitudinal views of, 134-135, 135f
Inflammatory bowel disease (IBD), 182, 183f
Inframesocolic compartment, 73
Instrumentation. See Equipment
Interface(s), 47
Interstitial line sign, 269
Intradecidual sign, 254, 255f
Intraperitoneal fluid, free. See also Hemorrhage, intraperitoneal
accumulation of, anatomical factors affecting, 73, 74f, 75t, 164,
393-394, 394f
in children
anatomic considerations for, 393-394, 394f
sonographic diagnosis of, 392, 392t, 398-399
detection of, 375f, 375-376, 376f
on FAST examination, 68=70, 78=79, 79f, 84-85, 85f, 164,
393-399
pitfalls in, 79-80, 81f
in ectopic pregnancy, 259-260, 260f, 260t, 261f
movement patterns of, in abdominal cavity, 73, 75f, 164, 393394
paracentesis for, 375-370
quantification of, 73
scoring system for, 70
Intrauterine device (IUD), sonographic appearance of, 327-328, 329f
Intravenous pyelography (IVP), 197-198
Intussusception, 168, 180, 181f
in children, 408—411
case studies of, 410—411
clinical considerations in, 408-409
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clinical presentation of, 409
differential diagnosis of, 410
epidemiology of, 409
misdiagnosis of, 410
sonographic examination for
advantages and disadvantages of, 409
anatomic considerations in, 409
findings in, 409—410, 410f
indications for, 409
pitfalls of, 410
technique for, 409—410
Invasive mole, 246-247, 267
Ischemic bowel disease, 171-172, 186, 188f
Ischemic colitis, 171-172, 188, 189f
Isoechoic structure, 53

J
Jaundice
acute, hepatobiliary imaging in, 145, 148-149, 149f, 151-152, 153f,
154f

non-obstructive, 151-152
Joint effusions
arthrocentesis for, 377-380
causes of, 376-377
Journal club, for PLUS trainees, 12
Jugular vein
external, cannulation of, 351f, 351-352, 352f
internal, cannulation of, 350, 351f, 358
landmarks for, 349
technique for, 352-353, 354f, 355f
ultrasound-guided, 349
Jumper’s knee, 381

K
Keyboard sign, 177, 178f
Kidney(s). See also Renal
abscess of, 200, 207
anatomic relationships of, 202-203, 203f
anatomy of, 203-204, 204f
calyces of, 204, 204f
rupture of, 198, 207, 210f
collecting system of, 203, 204f
duplication of, 213f, 213-214
cysts of, 201, 211, 212f
dimensions of, 203
ectopic, 214, 214f
horseshoe, 214, 214f
left, sonographic technique for, 205, 206f
lobes of, 203, 204f
medullary pyramids of, 203, 204f
sonolucent, 212, 213f
pelvic, 214, 214f
polyceystic. See Polycystic kidney disease (PCKD)
pseudotumor of, 212-213, 213f
right, sonographic technique for, 204-205, 205f
sonographic appearance of, 205f, 205-2006, 206f
trauma to, 201, 211-212, 212f
ultrasound of, 197-219
vasculature of, 203-204, 204f
Knee joint
chronic pain in, in athlete, 381
effusion in
arthrocentesis for, 377, 379f, 379-380
with ruptured Baker’s cyst, 342, 343f
lipohemarthrosis in, 380, 380f
sonographic evaluation of, 381
Kontron Medical, LLC, contact information for, 36
KUB radiograph, 198
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L
Labor
cervical changes in, 305, 307f
precipitous, 279
premature, 284—287
preterm, 279, 284-285, 285f, 289, 309
Laparoscopy
of female pelvis, 315-316
in pregnancy, 240
Large bowel
anatomy of, 172
obstruction of, 178-180, 180f
Lateral resolution, 48f, 49
Leasing, of ultrasound machine, 32
Left atrial pressure, Doppler measurement of, 112t
Left ventricle
linear dimensions of, 110t
M-mode imaging of, 111, 111f
on transesophageal echocardiography, 107, 108f, 109f
Left ventricular dysfunction, M-mode imaging of, 111
Left ventricular end-diastolic pressure, Doppler measurement of, 112t
Left ventricular function measurement, 94, 109110
Left ventricular outflow, Doppler measurement of, 112t
Leiomyoma(s), uterine, 318, 325-327, 327f
in early pregnancy, 246, 267, 267f
Lighthouse phenomenon, 385
Lipohemarthrosis, in knee, 380, 380f
Liver
abscess of, 155, 157f
anatomy of, 145-146, 146f
cirrhosis of, sonographic characteristics of, 82, 84f
cysts of, 155, 157f
Reidel's lobe of, 155, 157f
tumors of, 155-156, 158f
Logiq 200 Pro (General Electric), 40
Logiq 400 Pro (General Electric), 41
Logiq 500 Pro (General Electric), 42
Lower extremity
deep venous thrombosis in. See Deep venous thrombosis
lymph nodes in, 342-343, 343f
and deep venous thrombosis, differentiation of, 344f, 344-345
superficial venous thrombosis in, 342
venous system of, anatomy of, 337, 338f
Lumbar puncture, in obese patient, ultrasound-guided, 383
Lymphoma, renal involvement in, 201

M
Machine, ultrasound. See Equipment
Magnetic resonance imaging (MRI)

of abdominal aortic aneurysm, 131

of female pelvis, 315-316

of heart, 89-90

of knee, 381

of rotator cuff tears, 381

of soft tissue foreign body, 366

of traumatic aortic rupture, 92
Manufacturers, of ultrasound equipment, 33, 36
McBurney’s point, 401
Mechanical indices (MI), 5657
Mediastinum testis, 230, 231f
Medison America, Inc., contact information for, 36
Melena, 165
Mercedes Benz sign, 102-103, 104f
Mesenteric ischemia, acute, 186, 188f
Mesoappendix, 402
Metastatic disease

hepatic, 156, 158f

renal involvement in, 201
Mickey Mouse sign, 147
Mirizzi syndrome, 154f
Mirroring, 60-61, 61f
Mitral valve
annulus, linear dimensions of, 110t
flail leaflet, echocardiography of, 120, 121f
M-mode imaging of, 111, 111f
papillary muscle rupture, echocardiography of, 120, 121f
stenosis, echocardiography of, 120, 120f
on transesophageal echocardiography, 107, 107f, 108f, 109f
M-mode imaging, 21, 22f, 51f, 51-52, 111
of left ventricle, 111, 111f
of left ventricular dysfunction, 111
of mitral valve, 111, 111f
Molar pregnancy. See Gestational trophoblastic disease
Morison’s pouch
anatomy of, 73, 74f
examination of, in FAST examination, 69
fluid accumulation in, 73, 74f, 75f, 84-85, 85f, 393-394
free fluid in, in ectopic pregnancy, 260-261, 261f
Motion artifacts, 61-62, 62f
Motion mode. See M-mode imaging
Multiple concentric ring sign, 168, 180, 181f
Murphy’s sign, sonographic, 144-145, 148, 171, 310
Musculoskeletal imaging, 380-383
indications for, 380-381
normal findings in, 381-382, 382f
pitfalls of, 383
technique for, 381-382
Myocardial infarction, echocardiography in, 95
Myocardial ischemia, echocardiography in, 94-95, 114115, 115f,
116f
Myxoma, echocardiography of, 120, 121f, 122f

N

Nabothian cysts, 329

Necrotizing fasciitis, 361, 364-365
Nephron(s), 203, 204f

Noise artifact, 63

(0]
Obstructive uropathy, 206-207, 208f=211f
Ocular ultrasound imaging, 385-387
exposure limit in, 387
indications for, 385-386
normal findings in, 387, 387f
pitfalls of, 387
technique for, 386-387
Olecranon bursa, fluid collection in, 380
Oligohydramnios, 286
Ophthalmic sonography, 385-387
OptiGo (Philips Medical Systems), 38
Orchitis, 227, 227f
clinical considerations in, 221
clinical presentation of, 234-235
Os-placenta distance, 295-297, 298f
Ovarian cyst(s), 322, 322f, 325f, 329, 331, 332
hemorrhagic, 322, 322f
Ovarian tumor, pedicle of, torsion of, 189, 190f
Ovary(ies)
anatomy of, 247, 319
common variants and abnormalities of, 329-330
normal variants of, 265
polycystic, 330
postmenopausal, 331
torsion of, 324-325, 324f-325f, 331, 332



differential diagnosis of, 316, 316t
sonographic examination of, 316-317
with tumor, 189, 190f

P
Pacing capture, detection of, echocardiography in, 96
Pancreas
anatomy of, 172
sonographic appearance of, 173f, 175, 175f
Pancreatic pseudocyst, 153f, 170
sonographic findings in, 186, 187f
Pancreatitis
acute, 170
sonographic findings in, 186, 187f
edematous, 170
necrotizing, 170
sonographic diagnosis of, 175
Paracentesis
clinical considerations in, 375
complications of, 375, 376
indications for, 375
technique for, 375-376
ultrasound-guided, 375-376
Paracolic gutter(s), 73, 74f
fluid accumulation in, 73, 74f, 75f, 78=79, 79f, 393-394
ultrasound of, in children, 396
Parallel channel sign, 151, 153f
Paranephric fat, 202
Paraovarian cyst(s), 330, 330f
Pararenal compartment, 202

INDEX

Pelvis

blood clots in, 79, 81f
female
anatomy of, 292-293, 318-319, 319f
diagnostic modalities for, 315-316
imaging of, 315-332
normal nonpregnant
transabdominal scanning of, 247-248, 248f-250f
transvaginal scanning of, 247, 248-253, 250f-254f
ultrasound examination of. See Pelvic ultrasound
fluid accumulation in, 79-80, 80f, 81f
views of, in FAST examination, 77, 77f, 79-80, 80f, 81f

Peptic ulcer disease

detection of, 165
in pregnancy, 292
treatment of, 165-166

123-124, 124f

Pericardial fat pad, sonographic characteristics of, 81, 83f, 122
Pericardial fluid
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Pericardial effusion, echocardiography of, 92-93, 112-114, 113{-114f,

detection of, in FAST examination, 70-71, 77-78, 78f, 81, 86, 87f,

395
sonographic characteristics of, 122

Pericardial tamponade

in child, 399—400
detection of, 86, 87f

Pericardiocentesis, echocardiography in, 96
Pericardium

anatomy of, 96, 97f
sonographic visualization of, 75, 76f, 8384, 92

Pararenal space

anterior, 201-202, 202f
posterior, 202, 202f
fluid in, 212, 212f

240 Parus (Pie Medical), 38
Patellar tendon

injury to, 381
normal, sonographic characteristics of, 381, 382f
rupture of, 382

Perihepatic views, in FAST examination, 75, 76f, 79, 81f
Perinephric fat, 202
Period, of acoustic wave, 46, 46f
Peripheral venous access, 358-359
anatomic considerations in, 351
ultrasound-guided, 349, 350
Perirenal compartment, 201-202

Perisplenic views, in FAST examination, 75, 76f, 77f, 79-80, 81f

Peritoneal cavity, anatomy of, 73, 74f, 75f, 393-394, 394f
Peritoneal fluid

Pediatric ultrasound imaging, 391-414. See also Child(ren)

Pelvic fluid, free, in ectopic pregnancy, 259-260, 260f, 260t, 261f,

271, 271f
Pelvic inflammatory disease (PID), acute, 317-318
Pelvic kidney, 214, 214f
Pelvic masses, 318

free, 172, 176, 176f
gas in, 177
with gastrointestinal perforation, 165-166

Peritoneal lavage

diagnostic, 67-68, 70

in first trimester of pregnancy, 245-2406, 266-267, 270
malignant, 267, 267f, 270

Pelvic pain

acute
with ovarian torsion, 316-317
sonographic examination in, 316-317
vaginal causes of, 317

diagnostic modalities for, 315-316

in early pregnancy, 270

Pelvic ultrasound, 315-332

advantages and disadvantages of, 316

anatomic considerations in, 318-319, 319f

case studies of, 331-332

endovaginal, 320-322, 321f

findings in, 319-327

indications for, 316-318

pitfalls of, 331

technique for, 319-322

transabdominal, 319-320, 320f
in normal nonpregnant female, 247-248, 248f-250f

transvaginal, in normal nonpregnant female, 247, 248-253,
250f=254f

in pediatric trauma, 391
Peritonitis, purulent, with perforated appendicitis, 169
Phantom(s), 63-64, 65f
Philips Medical Systems

contact information for, 36

ImagePoint model, 41

OptiGo model, 38

Ultramark 400 C model, 39
Phrygian cap, 155, 156f
Picture archiving and communication system (PACS), 32
Picus (Pie Medical), 40
Pie Medical

contact information for, 36

100 Falco model, 38

240 Parus model, 38

Picus model, 40
Piezoelectric effect, 48
Placenta

anatomy of, 292, 295f

evaluation of, in maternal trauma, 72

location of

transabdominal scanning of, 294-295, 297f
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Placenta, (Cont.)
translabial scanning of, 297, 299f, 300f
transvaginal scanning of, 295-297
low-lying, 302, 305f
sonographic appearance of, 292
Placental abruption, 283-284, 303-304, 3006f, 307f
abdominal pain with, 290
classification of, 303-304, 306f
diagnosis of, 279
pitfalls of, 308
in trauma, 281
trauma-related, 279-280
Placenta previa, 282-283, 302, 305f
classification of, 302, 305f
sonographic evaluation of
pitfalls of, 308
transabdominal scanning in, 294-295, 297f
translabial scanning in, 297, 299f, 300f
transvaginal scanning in, 295-297
Plain radiography
in acute abdomen, 163
in appendicitis, 168
of bowel obstruction, 166
of chest, cardiac applications of, 89, 91t
in intussusception, 410
of pneumoperitoneum, 165
Pleura, sonographic misidentification of, 385, 385f
Pleural fluid/effusion
aspiration of, 372. See also Thoracentesis
detection of, in FAST examination, 71-72, 78, 78f
localization of, 372
with rib fractures, 383
sonographic characteristics of, 373, 373f
PLUS. See Point of care limited ultrasound (PLUS) program
180Plus (SonoSite, Inc.), 39
Pneumobilia, 181
Pneumoperitoneum, 165, 176-177, 177f
Pneumothorax, with thoracentesis, 374
Point of care limited ultrasound (PLUS) program
and continuing medical education, 7
cost of, 12-13, 13t
CPT codes for, 13
credentialing for, 4-5
documentation in, 5, 6f
equipment for, acquisition of, 8
establishing, 1
graduated privileges in, 3, 3t
hospital approval of, obtaining, 7-8
lead person(s) for
selection of, 7
training of, 8-9
physician group for
initial didactic instruction for, 9
initial hands-on exercise for, 9
proctored examinations of, 10
training of, 9-11
primary applications of, 1-3, 2t
determination of, 1-3, 2t
patient population and, 2
personnel for, 2
training in, 2-3
privileges in, 3, 3t
program plan for, development of, 3—7
quality improvement in, 5-7
reimbursement in, 13
results reporting in, 5, 6f
specific privileges in, 3

training for, 9-11
elective, 11
fellowship, 11-12
training requirements for, 3—4, 4t
Polycystic kidney disease (PCKD), 201, 214, 215f
Polycystic ovaries, 330
Polyhydramnios, 286
Portal triad, imaging of, 147, 147f, 148, 148f, 149f
Portal vein
long axis view of, 147, 147f
short axis view of, 147, 148f
Pouch of Douglas, 73, 74f, 247, 319
fluid accumulation in, 73, 74f, 75f, 394
Power Doppler imaging, 52, 53f
of testicle, 224-225, 225f
Pregnancy. See also Ectopic pregnancy
abdominal pain in, 218, 279, 287-292, 289t
acid peptic disease in, 292
appendicitis in, 169, 290-291
appendix in, changing location of, 289, 290f
biliary colic in, 309-310
cholecystitis in, 291
cholelithiasis in, 291, 309-310
detection of, 239
carly. See also Pregnancy, first trimester
complications of, 239
diagnostic tests in, 239

normal, pelvic ultrasound findings in, 254-258, 255f-257f

pelvic pain in, 270
safety of ultrasound in, 278
ectopic. See Ectopic pregnancy
first trimester. See also Pregnancy, early
clinical considerations in, 239-240
emergency pelvic ultrasound in, 239-272
advantages and disadvantages of, 240
anatomic considerations in, 247
case studies of, 270-272
common variants and, 264-267
findings in, 247-258, 264-267
indications for, 240
pitfalls of, 267-270
technique for, 247-258
pelvic masses in, 245-246
heterotopic, 241, 269
hydronephrosis in, 193-195, 194f, 198, 218, 292
intrauterine
misidentification of, 269
sonographic identification of, 240-241, 270
limitations of ultrasound in, 191
molar. See Gestational trophoblastic disease
multiple, 270
amnionicity, determination of, 245,
chorionicity, determination of, 245,
detection of, 245, 286
reflux esophagitis in, 292
right-sided hydronephrosis in, 198
second and third trimester
abdominal pain in, 279, 287-292, 289t
emergency ultrasound in, 277-310
alternative imaging modalities to, 278-279
anatomic considerations in, 292-293, 293f-295f
case studies of, 308-310
findings in, 302-308

focused applications of, with reasonable usefulness, 278

goal-directed, 278, 279f
indications for, 277-292
pitfalls of, 308
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technique for, 293-302 anatomy of, 405, 406f
premature labor in, 284-287 muscle wall thickness of
trauma in, 279-282, 308-309 measurement of, 405406, 407, 407f
vaginal bleeding in, 282-284 in pyloric stenosis, 406, 406f
sonographic dating of, 241, 257, 257f, 258f Pyosalpinx, 326f
suction curettage in, 240
trauma in, FAST examination in, 72, 85-86, 86f Q
urinary tract disorders in, 291-292 Quadriceps tendon, injury to, 381
Pregnancy loss. See also Fetal loss Quality assurance, 63-64
diagnosis of, 244-245 Quality improvement, 5-7, 12
rates of, by gestational age, 244-245
and retained products of conception, 264, 265f R
sonographic findings in, 262-264 Radiation exposure, fetal, 287-289, 289t
Premature labor, 284-287 Radiology information system (RIS), 32
Prepatellar bursa, fluid collection in, 380, 380f Radius, fracture of, pediatric, ultrasound-guided reduction of,
Presets, 19 413414
Preterm labor, 279, 284285, 285f, 289, 309 Range control, 56
Printer(s), thermal, 31 RDMS. See Registry of Diagnostic Medical Sonographers
Privileges Rectovesical pouch, 73
graduated, 3, 3t fluid accumulation in, 394
hospital. See Hospital privileges Rectus femoris muscle
in PLUS program, 3, 3t tear of, 382
Probe(s). See Transducer(s) tears, 381
Proctoring, 5 Rectus sheath hematoma, 189-190, 190f
in training for PLUS program, 10 Reflection, of acoustic wave, 47
Progesterone, in pregnancy, 239-240 Reflux esophagitis, in pregnancy, 292
Prostate gland Refraction, 59, 60f
enlargement of, 214, 215f of acoustic wave, 47
sonographic appearance of, 206, 207f Registry of Diagnostic Medical Sonographers, 11
Pseudofracture, 385 Reidel’s lobe, of liver, 155, 157f
Pseudogestational sac, 261f, 268f, 268-269, 271, 271f Renal cell carcinoma, 201, 207-211, 211f
Pseudokidney sign, 410, 410f Renal colic, 217-218, 218f
Pseudotumor, renal, 212-213, 213f vs abdominal aortic aneurysm, 139
Pulmonary artery diagnosis of, 197-198
linear dimensions of, 110t evaluation of, 198-199, 199f
on transesophageal echocardiography, 105, 106f, 107f Renal cortex, 203, 204f
Pulmonary artery catheterization, 90t Renal failure
Pulmonary artery pressure acute
Doppler measurement of, 112t evaluation of, 200
measurement of, 110-111 intrinsic causes of, 200
with pulmonary embolism, 116 post-renal causes of, 200
Pulmonary edema, with thoracentesis, 374 prerenal causes of, 200
Pulmonary embolism, echocardiography of, 95, 115-117, 116f, 123, chronic, 215, 216f
123f Renal hilum, 203, 204f
Pulse-echo principle, 45 Renal masses, 200-201, 207-211, 211f
Pulseless electric activity, echocardiography in, 91 differential diagnosis of, 212-213, 213f
Pulse oximetry, 89 Renal medulla, 203, 2041
Pulsus paradoxus, 92-94 Renal papillae, 203, 204f
Pyelonephritis Renal parenchyma, 203, 204f
acute, 200 Renal pelvis, 204, 204f
emphysematous, 200 Renal sinus, 203, 204, 204f
in pregnancy, 291 Renal stones
Pyloric stenosis, 404—408 detection of, 197-198
case studies of, 407—408 intrarenal, sonographic appearance of, 207, 210f
clinical presentation of, 404—405 in pregnancy, 291-292
sonographic examination for at ureteropelvic junction, sonographic appearance of, 207, 210f
advantages of, 405 at ureterovesicular junction, 207, 211f
anatomic considerations in, 405, 406f Renal ultrasound, 197-219
findings in, 406f, 406-407, 407f advantages of, 197
indications for, 405 anatomic considerations in, 201-204
normal variants and, 407 case studies of, 217-219
pitfalls of, 407 clinical considerations in, 197-198
technique for, 405406 common and emergent abnormalities on, 206-212
treatment of, 405 indications for, 197, 198-201
upper GI series in, advantages and disadvantages of, 405 normal findings in, 204-206
Pylorospasm, 407 pitfalls of, 216-217

Pylorus technique for, 204-206
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Retinal detachment, 386, 387, 387f
Retroperitoneal fluid, ultrasound of, 78, 79f
Retroperitoneum, compartments of, 201-202, 202f
Reverberation, 59-60, 61f
Rib(s), sonographic misidentification of, 385, 385f
Rib fractures
pleural effusion with, 383
sonographic evaluation of, 383, 384-385, 385f
Right atrial pressure, Doppler measurement of, 112t
Right heart strain, 116-117
Right ventricle
dimensions of, with pulmonary embolism, 116, 116f
linear dimensions of, 110t
Right ventricular pressure, Doppler measurement of, 112t
Ring of fire, 262
Rotator cuff tear(s), 381

S
Safety, 17, 64, 65
AIUM publications on, 65
Saphenous vein, cannulation of, ultrasound-guided, 350
Scanning plane(s), 54
coronal, 54, 55f
longitudinal, 54, 55f
oblique, 54, 55f
sagittal, 54, 55f
transverse (axial), 54, 55f
Scattering, of acoustic wave, 47
Scrotal anatomy, 223f, 223-224
Scrotal mass, sonographic evaluation of, 222-223
Scrotal pain, acute, sonographic evaluation of, 222
Scrotal trauma, 223, 229f, 229-231, 230f, 231f
Scrotum, herniation of abdominal contents into, 232-233
SDU-2200 (Shimadzu), 43
SDU-350 XL (Shimadzu), 39
SDU-450 XL (Shimadzu), 40
Sentinel loop sign, 170
Sequoia 512 (Acuson), 42
Shadowing, 57-58, 58f
with soft tissue foreign body, 370, 370f, 371f
Shimadzu Medical Systems
contact information for, 36
SDU-2200 model, 43
SDU-350 XL model, 39
SDU-450 XL model, 40
Shoulder, posterior dislocation of, in infant, 384
Side lobes, 63, 63f
Siemens Medical Systems
SONOLINE Adara model, 41
SONOLINE Omnia model, 43
SONOLINE Sienna model, 42
Siemens Medical Systems, Inc., contact information for, 36
Simulator, ultrasound, for training, 9
Skeletal muscle, sonographic characteristics of, 381-382
Small bowel
anatomy of, 172
normal collapsed, 188, 189f
obstruction of, 177f, 177-178, 178f, 179f
strangulation of, 166-168, 178, 179f, 191-192, 192f
tumor of, 181-182, 183f
Soft tissue
foreign body in
anatomic considerations with, 368
clinical presentation of, 365-366
detection of, 367-368
hypoechoic halo with, 370-371, 371f
localization of, 367-368

removal of, 367, 372
ultrasound-guided, 368-369
sonographic appearance of, 369-371, 369f-371f
ultrasound of
advantages of, 366
indications for, 367
normal findings in, 369, 369f
pitfalls of, 372
technique for, 368-369
wound characteristics and, 371
infections of, 361-365
clinical presentation of, 361
ultrasound in, indications for, 361
normal, sonographic appearance of, 362-363, 363f
Solid organ injury
in children, 392
sonographic diagnosis of, 392, 392t
computed tomography of, 78f, 80, 82f
sonographic features of, 80, 82f, 83f
Sonar, 45, 46f
SONOLINE Adara (Siemens Medical Systems), 41
SONOLINE Omnia (Siemens Medical Systems), 43
SONOLINE Sienna (Siemens Medical Systems), 42
SonoSite, Inc.
contact information for, 36
180Plus model, 39
Sound, 4546
Spectral Doppler imaging, of testicle, 224-225, 226f
Spermatocele, 233
Spleen. See also Perisplenic views
injury to, sonographic features of, 80, 82f, 83f
intraparenchymal hematoma of, 397, 398f
subcapsular hematoma of, 397, 397f
Splenomegaly, hepatobiliary imaging in, 152-153, 155f
Splenorenal recess, 73, 74f
fluid accumulation in, 73, 74f, 75f, 78-79, 79f, 393-394
Sternal fracture, 383, 384, 385
pitfalls with, 385
Sternoclavicular joint, posterior dislocation of, 384
Sternum, normal, 384, 384f
Stomach
anatomy of, 172
sonographic appearance of, 173, 173f
Subclavian vein, cannulation of
landmarks for, 349
supraclavicular approach for, 350-351, 351f
technique for, 353-355, 355f
Subcutaneous tissue, normal sonographic appearance of, 362-363,
303f
Subdiaphragmatic space, fluid accumulation in, 78-79, 79f
Subphrenic space, 73
fluid accumulation in, 393
Superior mesenteric artery
blood flow through, evaluation of, 191, 191f
embolism of, 171
Supramesocolic compartment, 73
Suprapubic aspiration, for urine collection in children, ultrasound-
guided, 411413, 413f

T
Tadpole appearance, 383
Target sign, 168, 180, 181f, 410, 410f
TEE. See Transesophageal echocardiography
Tendon(s)
injury or disruption of, 381
sonographic characteristics of, 381-382, 382f, 383f



Teratoma, in early pregnancy, 246
Testicular anatomy, 223f, 223-224
Testicular appendage, 224, 224f
torsion of, 221, 233, 234f
Testicular blood flow
evaluation of, 224-226, 225f, 226f
vasculature of, 224
Testicular fracture, 229f, 229-230
case study of, 235f, 235-236
Testicular imaging, 221-236
anatomic considerations in, 223f, 223-224, 224f
case studies of, 234236
clinical considerations in, 221-222
common and emergent abnormalities in, 226-230
common variants in, 230-233
contraindications to, 233-234
findings in, 224-226, 230-233

patient positioning for, 225, 225f
pitfalls of, 233-234
in prepubescent boy and infant, 234
technique for, 224-226, 224f-226f
Testicular masses, 233, 234f
painful, 223
painless, 222-223
Testicular pain
acute, 221
clinical presentation of, 234-235
sonographic evaluation of, 222
Testicular rupture, 229, 229f
Testicular torsion
case study of, 236, 236f
clinical considerations in, 221
color Doppler imaging of, 23
etiology of, 222
incomplete, 234
and intermittent detorsion, 234
sonographic detection of, 222, 228f, 228-229
Testicular trauma, 221, 223, 229f, 229-231, 230f, 231f
case study of, 235f, 235-236
Testis, sonographic appearance of, 223, 223f
Theca lutein cyst, in early pregnancy, 245
Thermal indices (TI), 5657
Thoracentesis
clinical considerations in, 372
indications for, 372-373
ultrasound-guided, 372-375
complications of, 374-375
in mechanically ventilated patients, 373
pitfalls of, 374-375
technique for, 373-374, 373f-374f
Thoracic cavity, anatomy of, 96-97, 97f, 98f
Three-dimensional ultrasound, 21, 22f
Thrombus, cardiac, echocardiography of, 119, 119f
Time-gain compensation, 17f, 17-18, 55-56
and artifacts, 63, 64f
in echocardiography, 122
Tissue harmonic imaging, 20-21, 21f, 343
Toshiba America Medical Systems, inc., contact information for, 36
Training, requirements for, for ultrasound for emergency medicine,
34, 4t
Transducer(s), 25-30
abdominal, 25
annular array, 29
cardiac, 25, 32
changing, 25-26
cleaning of, 26
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convex, 27t, 27-28, 28f, 49, 50f
cords for, 26
cost of, 26, 32
crystal elements of, 26-27, 28, 48
curved linear array, 97, 98t
damage to, 26
design of, 49, 50f
endocavitary, 27t, 29-30, 30f
endorectal, 27t, 29-30
endovaginal, 25, 27t, 29-30, 30f, 32
footprint of, 49
frequency of, 48-49
linear, 27t, 28-29, 29f, 32
mechanical, 26-27, 27f
microconvex, 28, 28f
multiple-element, 27
ocular, 386
orientation of

indicators of, 54, 56f

and scanning plane, 54, 55f
phased array (sector), 27t, 28, 29f, 97, 98t
ports for, 25
selection of, 32
shape of, 49, 50f
for testicular ultrasound, 224, 224f
for transesophageal echocardiography, 25
types of, 26-27
vascular, 25

Transesophageal echocardiography, 25

advantages and disadvantages of, 90

of aortic dissection, 95-96

aortic valve and pulmonary artery transverse technique for, 105,
106f

aortic valve transverse technique for, 105, 107f

biplanar, 98

contraindications to, 120, 122t

four-chamber transverse technique for, 105, 107f, 108f

left atrium and aortic valve transverse technique for, 105, 107f

longitudinal aortic valve and ascending aorta technique for, 107,
109f

longitudinal left atrium and left ventricle technique for, 107, 108f,
109f

multiplanar, 98

technique for, 98

transducers for, 98

transgastric technique for, 107, 109f

transverse great vessel views for, 105, 106f, 107f

transverse mitral valve technique for, 107, 107f, 108f

of traumatic aortic rupture, 92, 117-118

windows for, 105-107

Transitional cell carcinoma, of renal pelvis, 201
Trauma, 67-87. See also FAST examination

abdominal
blunt, FAST examination in, 68-72, 69f, 70f
clinical pathway for, 70, 71f
evaluation of, 67-68
aortic rupture in, echocardiography of, 92, 117-118
cardiac, echocardiography in, 91-92
diagnostic modalities used in, 67
to great vessels, echocardiography in, 91-92
in late pregnancy, 279-282, 308-309
ocular, 386
pediatric
blunt, FAST examination in, 393
clinical considerations in, 391-392
epidemiology of, 391
FAST examination in, 72-73, 391-400



434 INDEX

Trauma, (Cont.)

anatomic considerations in, 393394, 394f
case studies of, 398—400
common variants in, 397
contraindications to, 398
findings in, 397, 397f, 398f
indications for, 392-393
limitations of, 398, 399
over-reliance on, 398
pitfalls of, 398
technical difficulties of, 398
technique for, 394-396, 394f-396f
management of, 392-393, 393f
mechanism of injury in, 391
penetrating, FAST examination in, 393
in pregnancy, FAST examination in, 72, 85-86, 86f
renal, 201, 211-212, 212f
scrotal, 223, 229f, 229-231, 230f, 231f
subacute -
computed tomography in, 73
ultrasound in, 73
testicular, 221, 223, 229f, 229-231, 230f, 231f, 235f, 235-236
orso
blunt, FAST examination in, 68-72
penetrating, FAST examination in, 68-72

Triceps tendon, injury to, 381
Tricuspid regurgitation

measurement of, 116
with pulmonary embolism, 116

Triplex scanning, 24, 24f

Tubal ring, in ectopic pregnancy, 260f, 261, 261f, 271, 271f
Tubo-ovarian abscess, 318, 325, 325f-327f, 331-332
Tumor(s). See also Pelvic masses

adrenal, 215-216, 216f

bladder, 216, 216f, 217f

endometrial, 329

ovarian, pedicle of, torsion of, 189, 190f
renal, 200-201, 207-211, 211f

of small bowel, 181-182, 183f
testicular, 222-223, 233, 234f

Twin pregnancy, 270

amnionicity, determination of, 245, 2
chorionicity, determination of, 245, 257-258, 259f
detection of, 245

Two-dimensional imaging, 53-54

U

Ulna, fracture of, pediatric, ultrasound-guided reduction of, 413—414,

414f

Ulnar nerve, assessment of, 381

Ultramark 400 C (Philips Medical Systems), 39
Ultrasound, principles of, 45-46

Ultrasound machine. See Equipment

Upper extremity, venous cannulation in, 352, 353f, 354f
Ureter(s)

anatomy of, 203, 203f

in pregnancy, 291

sonographic appearance of, 205-206
stones in, 207, 210f, 211f

Ureteral jets, imaging of, 198-199, 206, 207f
Urethral catheterization, in children, 411, 412
Urinary retention, acute, evaluation of, 199-200
Urinary tract

anatomic relationships of, 202-203, 203f
disorders of, in pregnancy, 291-292
sonographic examination of, 197-219

Urinary tract infection(s) (UTD), in pregnancy, 291-292

Urine collection, from children, ultrasound-guided, 411-413
Uterus
anatomy of, 247, 318-319, 319f
bicornuate, 327, 327f, 328f
common variants and abnormalities of, 327-329
dimensions of, 318-319
endometrial stripe in, 321, 321f
evaluation of, in maternal trauma, 72
gravid, fundal height of, 292, 293f
lateral deviation of, 265
normal variants of, 264—-265, 266f
polyps in, 329
retroversion of, 264-265, 266f, 320, 322f
rupture of
in labor, 306
in trauma in pregnancy, 281-282, 306

v
Vagina
hematoma in, 317, 330, 331f
sonographic examination of, 317
Vaginal bleeding
in early pregnancy, 244-245
in late pregnancy
with placental abruption, 283-284
with placenta previa, 282-283
sonographic evaluation of, 279
Varicocele, 230-232, 232f
Vascular access, 349-359. See also specific vasculature
anatomic landmarks for, 349
attempts, success rate of, ultrasound and, 350
dynamic approach in, 350, 355-356
pitfalls of, 358
static approach in, 350, 3553506, 356f, 357f
pitfalls of, 358
ultrasound-guided

anatomic considerations in, 350-352, 351f, 352f, 353f, 354f,

357
case studies of, 358-359
confirmation of needle position in, 358
indications for, 350
patient positioning for, 357-358
pitfalls of, 358
sterile technique for, 356-357, 357f
technique for, 352-357
transducer orientation for, 355, 356f, 358

Vegetations, cardiac, echocardiography of, 119f, 119-120, 120f

Vein(s), sonographic characteristics of, 350, 358
Velocity, of acoustic wave, 46
Venography, sonographic, 21-23, 23f
Venous access. See Vascular access
Venous thrombosis
deep. See Deep venous thrombosis
superficial, in lower extremity, 342
Ventricular fibrillation, echocardiography in, 91
Videotape, for image storage, 31
Volvulus
of sigmoid colon, 168
of small bowel, 168
Vomiting, in infants
bilious, 407
causes of, 407

W

Warranty, on ultrasound machine, 32
Wavelength, of acoustic wave, 4647

WES (wall echo shadow) sign, 150-151, 152f
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Y z
Yolk sac Zoom function, 18, 56
abnormalities of, 263 Zuckerkandl's fascia, 202

sonographic appearance of, 255, 256f Zygomatic arch fracture, post-reduction ultrasound of, 384
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