










































































































































































































































































































































































































































































































































































































































































































































































































































































































of abdom ina l aortic aneurysm , 131 
in pediatric trauma , 72 

Biceps femoris muscle , tear of, 382 
Biceps tendon, dista l, injury to , 381 
Bile duct(s) 

anatomy of, 145-146, 146f 
common 

dilated, 147, 153f, 161 
evaluation of, 148-149 
measurement of, 148-149 
obstruction of, 151 , 153f 

extrahepatic 
anatomy of, 145-146, 146f 
dilated , 145, 151 
evaluation of, 145, 149 

intrahepatic 
dilated, 145, 151, 161 

misdiagnosis of, 159 
evaluation of, 145, 149 

Bilia1y colic 
hepatobiliary imaging in , 143-144, 144f, 147-148, 147f-1 48f 
in pregnancy, 309- 310 

Biliary-ente ric fistula, 181 
Bilia1y obstruction. See also Jaundice 

extrahepatic, 151, 153f 
intrahepatic, 151, 153f 

Bilia1y sludge, 155, 156f 
tumefactive, 155, l 56f 

Biliary tract 
anatomy of, 145-146, 146f 
inadequate visuali zation of, 156-157 

Biologic effects, 56-57, 64. See also ALARA acronym 
Biophysical profile , 286-287, 287t, 288t, 302 
Biosouncl Esaote, Inc., contact information for, 36 
Biparieta l diameter, in pregnancy elating, 257, 258f, 280t, 280-281 , 

293-294, 296f 
Blaclcler 

anatomy of, 203 
hematoma in, 216, 217f 
masses in , 216, 216f, 217f 
in pregnancy, 291 
sonographic appearance of, 205-206, 207f 
sonographic technique for, 205 

Blaclcler outlet obstruction, 198, 200 
Blaclcler volu me 

assessment of, in children, 411-412, 412f 
determination of, 197, 200, 207, 2llf 

Blighted ovum, 262 
B-mocle imaging, 15, 21 , 22f, 23, 51, 5lf 
Bone, cortex of, sonograph ic evaluation of, 383-385 
Bowel gas , artifact ca used by, 59, 60f 
Bowel obstruction , 166-168, 177-180, l 77f-180f 

afferent loop, 181 , 182f 
etio logies of, 168, 180-188 
in large bowel , 167 
mechanical, vs ileus, 167 
simple, 166-168 
in sma ll bowel, 166, 167 
sonographic diagnosis o f, 174, l 74f, l 75f 
stra ngulated, 166-168, 178, 179f, 191-192, 192f 

Bowel strangu lation , 166-168, 178, 179f, 191-192, 192f 
Brachia! ve in, cannulation of, 352, 353f 
Breech presentation, 285 , 285f, 300, 309 
Brightness mode. See B-mocle imaging 
Broad ligament, anatomy of, 247 
Bursa 

fluid collection in, 380, 380f 
inflammation of, 380f, 383 
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c 
Calcanea l bursa, fluid co llection in , 380 
Ca rdiac arrest , echocarcliography in , 91 , 124f, 124-125 
Cardiac axes, 97, 98f 
Cardiac contusio n, echoca rcliography of, 92, 94f 
Card iac tamponacle, echoca rcliography in , 92-93, 93f, 94f, 112, 112f. 

113f 
Ca rdiac ultrasound , 89-125. See also Echoca rcliography 
Cardiopulmonary resuscitation , echoca rcliography in, 91, 118 
Carcliotocography, feta l, 278-279 
Ca rdiovascu lar system, physica l examination of, 89, 90t 
Carotid arte ry, inte rnal , 363 
Cellulitis, 361, 388 

clinica l presentation of, 361 
peritonsillar, 362 
sonographic characte ri stics of, 363, 363f, 364f 

Central venous access 
anatomic conside rations in , 350-351 
complications o f, 349 
landmarks for, 349 
ultrasou ncl-gu iclecl , 349 

Cenm1! venous pressure measurement, 90t, 110-111 
Cephalic ve in , ca nnulation of, 352, 353f 

ultrasound-guided , 349, 350 
Certifica tion, of d iagnostic medical sonographers, 11 
Cervix, ute rine 

anatomy of, 247, 292, 294f 
changes in , in labor, 305, 307f 
common va riants and abnorma lities of, 329 
effacement of, 305, 307f 

in late pregnancy, 284-285 
funne ling of, 305, 307f 
length of 

assessment of, 297-299, 300f 
pitfa ll s of, 308 

in late pregnancy, and pretenn de li very, 284-285, 285f 
malignancy of, 329 
pseuclocl il atation of, 308 

Chest pain , acute , echoca rcliography in, 94-96 
Chilcl(ren) 

appendicitis in , 400-404 
bladde r volume assessment in , 411-412, 412f 
forea rm fra ctures in , ultrasound-guided reduction of, 413-414, 

414f 
hemope rica rclium in , sonographic characte ristics of, 396, 397f 
hemope ritoneum in , sonographic characte ristics o f, 396, 396f, 

397f 
hemothorax in , sonographic characte ristics of, 396, 397f 
in tussusceptio n in , 4·08-411 
pericardia! tamponacle in , 399-400 
pyloric stenosis in , 404-408 
suprapubic aspiration in, ultrasouncl-guiclecl, 411-413, 413f 
testicular in1aging in 1 234 

trauma in, FAST examination in , 72-73 , 391-400 
urethra l ca thete rization in , 411 
urine co llection from , ultrasound-guided , 411-413 

Chocolate cyst, 329 
Cholangitis, 160-161 
Cholecystitis 

acalculous, 158, 171 
acute 

diagnosis o f, 171 
sonographic findings in , 186, 188f 

hepatobi li a1y imaging in, 144-145, 147-148, 150, 152f 
misdiagnosis of, 158-159, 160f 
in pregnancy, 291 

Cholecystography, o ra l, 143 
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Cho lelid1iasis. See Gallstones 
Chorioamnionitis, 290 
Choriocarcinoma, 246-247, 267 
Cine memory, 18 
Cirrhosis, hepatic, sonograph ic characteristics o f, 82, 84f, 151-1 52, 

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, l 74f 

Colon ca ncer, 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 , l 91f 
in ectopic pregnancy, 262 
in epidiclymi tis, 227, 227f 
of hea rt, 112, 112f 
of testicle, 224--225 
of testicular injury, 230, 23lf 

Column of Bertin , hypertrophied, 212- 213, 213f 
Computed tomography (CT) 

abdominal, 67-68, 70, 164 
in append icitis, in pregnancy, 291 
in children, 391-392, 400-401 

of abdominal aortic aneurysm, 130--131 
of acute abdomen, 163 

in chi ldren, 400--401 
in appendicitis, in children, 400-401 
of bowel obstruction, 166 
of female pelvis, 315- 316 
of gastrointestinal perfo ration, 165 
of hea rt, 89- 90, 91t 
in hepatobilia1y 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, 82 f 
spira l, in renal colic, 198 
in subacute trauma, 73 
of traumatic aortic ru pture, 92 

Continuing medica l education, 7 
Contrast resolution, 49 
Corpus luteum cyst, 319, 322, 323f 

in ea rl y pregnancy, 245 , 266, 266f, 267f 
Cost(s) 

of point of care limited ultrasound (PLUS) program, 12-13, 13t 
of transducers, 26, 32 
of ul trasound machine, 32- 33 

Costochondral ca rtil age, fractures of, 384 
Credentialing, in ultrasound for emergency medicine, 4--5 
Crown-rump length, in pregnancy elating, 257, 257f, 258f, 280, 280t 
Cubica l tunnel syndrome, 381 
Cul-de-sac 

anterior, 247, 319 
fluid in , 319, 322 
posterior, 247, 319 

fl uid in , 266, 266f 
Culclocenresis, 240 
Cylinder ta ngent effect, 138, 139f 
Cyst(s) 

of albuginea, 233 

chocolate, 329 
corpus lu teum, 319, 322, 323f 

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

dermo icl, 330, 330f 
in early pregnancy, 246 

epicl iclymal, 233, 234f 
follicular, 322 , 322f 
hepatic, 155, 157f 

1aboth ian, 329 
ova rian, 322, 322f, 325f, 329, 331, 332 

hemorrhagic, 322, 322f 
paraova rian, 330, 330f 
renal, 201, 211, 212f 
theca lutein, in ea rl y pregnancy, 245 

Cystaclenocarcinoma, 330 
Cystadenoma(s) 

in ea rl y pregnancy, 267, 267f 
mucinous, 329, 329f 

in ea rl y pregnancy, 246 
serous, 330 

in early pregnancy, 246 
Cystitis, in pregnancy, 291 

D 
Decidual case. See Pseuclogestational sac 
Deep venous thrombosis 

color Doppler imaging of, 21-23, 23f 
evaluation of, 29 
in lower extremit)', 335-346 

acute, 340-341, 34 lf-342f 
case studies of, 345- 346, 346f 
chronic, 341-342, 342f 
d ifferential diagnosis of, 342-343, 343f 
epidemiology of, 335 
and femoral lymph nodes, differentiation of, 344 f, 344--345 
segmenta l, 344 
sonographic examination for 

anatomic considerations in , 337 
cl inica l considerations in , 335 
contraindica tions to, 343 
findings in , 340- 34 2, 34lf-342f 
indica tions for, 335- 337 
limitations of, 344 
in obese patients, 343 
in patients w ith edema, 343 
pitfa lls of, 343-345 
techn ique for, 337- 340, 338f- 341f 

Dehydration, hyclronephrosis masked by, 217 
Depth 

in echocarcl iography, 122 
of sca nning, 18, 56 

Dermoicl cyst, 330, 330f 
in earl y pregnancy, 246 

Digital in format ion and communications in medicine (DICOM) for­
mat, 32 

Display monitors, 30 
and image quali ty or resolution, 49-50 

Diverti culi tis, acute colonic, 169-1 70, 183-186, 186f, 192-193, 193f 
D-mode imaging, 52. See also Doppler imaging 
Documentation 

of resul ts o f ultrasound examination, 5, 6f 
videotape for, 31 

Doppler imaging, 52. See also Color Doppler imaging; Power 
Doppler imaging 
conrinuous \;vave, 52 
of heart, 111- 112 
of ovarian to rsion, 317 



physics of, 52 
pulsed wave, 52 
quantirarive, 23-24, 24f 
in scrota l pa in, 221 
spectral, 52, 52f 

Doppler shift, 52 
Dopple r srerhoscope, fo r fera l assessment, 278 
Double decidual sign, 255 , 256f 
Dromedary (splenic) hump, 213, 21 3f 
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 

E 
Echocard iography, 24-25 

abnormalities on, 118--120 
common and emergent, 112-113 

in acure chesr pa in , 94-96 
in acure hyporens ion, 92- 94 , 94f, 123, 123f 
alre rnarives ro, 89- 90, 90r-91r 
anatomic conside rations in, 96-97, 96f- 98f 
of aortic aneurysm , 118f, 118-119 
of aorric d issection, 95- 96, 117, 117f, 118f, 123- 124, 124f 
ap ical window for 

four-chamber view in , 99t, 103-104, 104f 
image acquisi tion in , improving , 122 
two-chamber view in, 104-105, 105f 

in asysto le , 91, 118 
in ca rd iac arrest srares, 91, 124f, 124-125 
of card iac contusion, 92 , 94f 
in cardiac ramponade, 92- 93, 93f, 94f, 11 2, 112f, 113f 
in ca rd iopu lmona1y resuscitation, 91, 118 
case studies o f, 123-125 
contraindications to , 120 
depth in, 122 
in detection of pacing capture, 96 
dynamic range in, 123 
emergent app lications of, 89 

indica tions for , 90 
in endocard itis, 11 9f, 119-120, 120f 
in FAST exa mination, 70- 71 
fl uid vs blood clot o r far o n, 83f, 122, 122f 
in guidance for procedures, 96 
image acquisition in , improving, 121-122 
in myocardial infarction, 95 
in myocardial ischemia, 91f-95, 114-115, 115f, 116f 
of myxoma, 120, 121f, 122f 
parasrernal window for 

image acquisition in, improvi ng, 121-122 
long ax is view in, 99r, lOlf, 101- 102, 102f 
short ax is view in, 99r, 102- 103, 102f-104f 

patient positioning for, 98 
of pe ricard ia! e ffusion, 92-93, 112-1 14, 113f-114f, 123-124, 124f 
of pe rica rdia! fluid , 70-71 , 77- 78, 78f 
in pe rica rdiocentesis, 96 
pitfalls o f, 120-123 
of pu lmonary embolism , 95, 115-11 7, 116f, 123, 123f 
in pulseless e lectric acti vity, 91 
regiona l wa ll motion abnorma lities on, 95, 114f, 114-115 
subcosta l window fo r 

four-chamber view in , 100, lOOf, 123, 123f 
image acquisition in, improving, 99r, 121 
long axis view in, 100-101 , lOlf 

sho rt axis view in, 100, lOlf 
suprasre rnal view in , 105, 106f 
of thrombus, 119, 119f 
time ga in compensation in , 122 
transducers for, 28, 97, 98r 

angu lmion of, 98, 99f 
movement of, 98, 99f 
o rienrarion of 

reversed , 122 
in supine patie nt, 97-98, 99t 

rotation of, 98, 99f 
tilt o f, 98, 99f 

INDEX 4 2 3 

transesophagea l. See Transesophagea l echocardiography 
transthorac ic, 24-25 

advantages of, 90, 90t-91l 
echocardiography preset vs abdominal/pe lvic preset fo r, 

97-98, 99t 
technique fo r, 97-98, 99f 

of traumatic ao rric ru pture , 92, 117-118 
in trauma ro heart and g rea t vesse ls, 91-92, 93f, 94f, 117-118 
two-dimensional 

for central venous pressure measurement, 110-111, lllt 
fo r lefr ventricular function measurement, 109-110 
measurement us ing , 109-111 
no rmal findings o n, 109, llOr 

o f va lvu lar abnormalities, 120, 120f, 12lf 
o f vegerarions, 119f, 11 9-120, 120f 
in ventricula r fibr illation, 91 
windo,vs for, 96-97, 98-112 

Echogeniciry, 53-54, 54f, 63 
Ecto pic kid ney, 214, 214f 
Ecto pic pregnancy 

~-hCG discriminato ry zone in, 241-243, 242f 
cl inica l presentation of, 239, 240 
definite , sonograph ic findings in , 258. 259f 
de recrio n of, 240, 24 1-244 

algorithm fo r, 241-243, 242f 
p itfalls in , 267-269 
transvagina l ultrasound in , 241-243, 242f 

epidemio logy of, 241 
indete rminate u lrrasoun cl exa minations in , 242f, 243 
in te rstitial, 268f, 269 
management of, 244 
nonspecific signs of, 259-262, 260t, 260f-262f 
risk factors fo r, 240 
ruptured, 270-271 , 27Jf 
sonographic findings in, 258- 262 

Ejection fraction 
assessment o f, 94 
echocarcl iograph ic measurement of, 109-110 

Elbow jo int, effusion in 
arthrocentes is fo r, 377 
detection of, 380, 380f 

Elde rl y, gastroin testi na l pe rforat ion in , 165 
Electrocardiography, 89, 91l 
Electronic noise, a rtifact caused by, 63 
Emb1yo 

bradyca rcl ia in, 263 
cardiac acti vity in 

detection of, 256 
lack of, 263, 263f 

crown-rump length of, 257, 257f, 280, 280r 
demise of, 269-270 

sonographic find ings in , 262-264, 263f-265f 
radiation close to , and risk, 287-289, 289t 
sonographic appearance of, 255-256, 256f 

Enclocard itis, echoca rd iography in , 119f, 119-120, 120f 
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Endometrial hyperplasia , 329 
Endometrial neoplasm, 329 
Endometrioma , 329 
Endometriosis, 328-329 
Endometritis, 328 
Endoscopic retrograde cholangiopancrea tography (EHCP), in hepato­

biliary disease, 143, 145, 151 , 154f 
Enema(s) , contrast 

in dive rticulitis , 169 
in imussusception, 408--409 

Enterocolitis, acute, 190, 191f 
Epididymitis, 226f, 226-227, 227f 

clinica l 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 process ing by, 16 
annotation library fo r, 19, 20f 
application-specific analys is packages for, 24, 25t, 57, 57f 
auromated image enhancement function of, 19-20, 20f 
basic fea tures of, 15-18 
body position markers for, 19, 20f 
cine memo1y of, 18 
control pane l of, 16 
contro ls for, 15 
costs of, 32-33 
d igita l processing by, 16 
d isplay monitors fo r, 30 

and image qua li ty or reso lu tion, 49-50 
dynamic range of, 18-19 
electronic ca li pe rs in , 24, 57 
e lectronic processing employed by, 16 
focusing of, 18 
freeze functi on of, 18 
ga in control fo r, 17, 56 

and a rtifacts, 63, 64f 
grayscale mapping settings of, 18-19, 49, 51 
leasing, 32 
maintenance of, 32-33 
manufacture rs of, 33, 36 
measurements and calculations using, 24, 25t, 57, 57f 

cardiac, 25 
models available 

prices for, 33, 37-43 
specifications for, 37-43 

patient data entry in, 16 
fo r PLUS program, acquisition of, 8 
power supply fo r, 15-16 
presets for, 19 
range control for, 56 
re jection function of, 19 
scanning depth of, 18, 56 
selection of, 33 
special features of, 15 
technica l support for , 33 
time-ga in compensation contro l fo r, 17f, 17-18, 55-56 

and arti facts, 63, 64f 
wa rranty o n, 32 
width of scan area fo r, 18 
zoom function of, 18, 56 

Eye(s) , sonographic evaluation of, 385-387 

F 
100 Falco (Pie Medical) , 38 
Fa llopian tubes 

anatomy of, 247 

sonographic appea rance of, 265-266 
False hypoechogenicity a rti fact, 383, 383f 
FAST examination , 67 

abnormalities seen on, 79-81, 81f-83f 
common and emergent, 77-79, 78f-80f 

in acute blunt or penetrating to rso trauma , 68-72 
adva ntages and disadva ntages o f, 67-68 
anatomic considerations in , 73, 74f, 75f 
case studies of, 84-86 
cl inical pathway fo r, in blunt abdominal trauma, 70, 71f 
contraindication to , 81 
coronal view in 

left , 75, 76f, 77f 
right, 75, 76f 

detection of free intraperitonea l 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 pe ri ca rclial fluid in, 70-71, 77-78, 78f, 81 , 86, 87f 
detection of pleural fluid in, 71-72, 78, 78f 
indications for, 68 
injuries not cletectecl by, 84 
inte rcostal oblique view in 

le ft, 75, 76f, 77f 
right, 75, 76f 

in late pregnancy, 278, 279 
limitations of, 82 
normal findi ngs in , 73-77, 76f, 77f 
over-re liance on, 81-82 
in pediatric trauma, 72- 73, 391-400 
pelvic view in 

longitudinal, 76f, 77, 77f 
transverse, 76f, 77, 77f 

pitfa lls of, 81-84 
positioning of patient fo r, 73 
in pregnancy 

limita tions of, 82-83 
in trauma, 72, 85-86, 86f 

in subacute torso trauma, 73 
subxipho icl four-chamber view of hea rt in , 75, 76f 
technical difficulties of, 83-84 
technique for, 73- 77, 76f, 77f, 132, 132f 
time requi red for, 67 

Fat, intraperitoneal , sonographic characteristics of, 80-81 
Fellowship training, in PLUS program, 11-12 
Femora l ve in(s) 

anatomy of, 337, 338f 
ca nnulation of, 351 , 35lf, 352f, 358 

landmarks fo r, 349 
ultrasound-guiclecl , 349 

Fe ta l heart rate, dete rminat ion of, 293, 296f 
Fetal loss. See also Pregnancy loss 

trauma-re lated , 279 
Fetus 

anomalies of, 269 
assessment of, in late pregnancy, alte rnatives to ultrasound fo r, 

278 
biophysical profile of, 286-287, 287t, 288t, 302 
biparieta l diameter of skull , in pregnancy elating, 257, 258f, 280t, 

280--281, 293-294, 296f 
cardiac acti vity in. See also Embryo, cardiac activity in 

in trauma, 280 
crown-rump length of, 257, 258f, 280, 280t 
epiphysea l ossifica tion in , in gestational age estimation, 281, 294 , 

297f 
eva luation of, in maternal trauma , 72 



femu r length, in gestational age estimation, 257, 258f, 280t, 281 , 

294' 296f, 297f 
first-trimester, sonogr<!ph ic appearance of, 256--257, 257f 
head circumference of, in gestational age estimation , 280, 280t 
ma lpresentation of, 285, 285 f 
number of, clerermination of, 286 
posirion of 

assessmenr of, 300, 301f-302f 
in !are pregnancy, 285, 285f 

presentarion of, 285 
rad iation close ro, and risk , 287- 289, 2891 

Fibroids, uterine, 318, 325-327, 327f 
in ea rl y pregnancy, 246, 267, 267f 

Flow 
card iac, Doppler imaging of, 111-112. See also Color Doppler 

imaging 
lam inar, 111 
rurbulenr, 111 

Fluid co llecrions 
aspi rarion of, 372 
loca liza tion of, 372 

Focal zone(s), 49 
Focused assessmenr w irh sonography for trauma (FAST) examinarion. 

See FAST examinarion 
Foor, foreign body in. See Foreign body 
Footprint, o f transducer, 49 
Forea rm fracrures, pecliarric, ulrrasouncl-guicled reduction of, 

413-4 14, 414f 
Foreign body 

intraocular, 386, 387 
in soft tissue 

anatomic considerations with , 368 
clin ica l presenrarion of, 365- 366 
detection of, 367-368 
hypoechoic halo with, 370-371 , 37lf 
loca lization of, 367-368 
removal of, 367, 372 

ultrasound-guided, 368-369 
sonographic appearance of, 369- 371, 369f- 371 f 
ulrrasouncl of 

aclvanrages of, 366 
inclicarions fo r, 367 
normal findings in , 369, 369f 
p itfa lls of, 372 
technique for, 368-369 
wound characrerisrics and, 371 

Fracture(s) 
forea rm , pecl iarric, ultrasouncl-guiclecl reduction of, 413-414, 414f 
humeral , 386f 
long bone, 383 
periorbital , 386 
radia l, pediatric , ultrasouncl-guidecl reclucrion of, 413-414 
rib , 383, 384-385, 385f 
sonographic evaluation of, 383- 385 

pitfa lls of, 385, 386f 
srerna l, 383, 384 
ulnar, pediatric, ultrasouncl-guiclecl 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 

agenesis of, 155 
anatomy of, 145-1 46 
biliary sludge in, 155, 156f, 171 

tumefactive, 155, 156f 
contracted , 155, 157f 
duplicated, 155 
inadequate visualiza tion of, 156--157 
intrahepatic, 155 
long ax is v iew of, 147, 147f 
misidentifica tion of, 156 
mucosa ! folds in , 155, I 55f, 156f 
perforation of, 186, 188f 
polyps in , 150, 151f 
variants in, 155 
wall th ickening in, 150, l 51f, 152f, 171 

Ga llstone ileus, 181, 182f 
Ga llsrones 

case study of, 160 
epidemiology of, 143 
gallb ladder filled w ith, 157-158, 159f, 171 
imaging of, 147-148, 171 
impacted in gallbladder neck, 157, 159f 
misdiagnosis of, 158-159 
in pregnancy, 291, 309-310 

INDEX 

signs and symptoms o f, 143. See also Biliary colic 
sonographic characteristics of, 150, 150f, 151f, 152f 

Ganglion cyst, of wrist, 381, 382- 383 
Gas, artifact ca used by, 59, 60f 
Gastric outlet obstruction, 188, 189f 
Gastrocnemius muscle tea rs, 382 

tears, 381 
Gastroi ntestinal perfora tion, 165-166 
General Electric Med ica l 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 
anarom ic considerations in, 172 
clini ca l considerations in, 163-164 
findings in, 172-188 
indica tions fo r, 164-171 
pitfalls of, 190-191 
technique for, 172-175 

Ge rota ·s fascia. 202 
Gestational age 

425 

correlation w ith ~- hCG leve l and pelvic ultrasound findings, 254, 
254t 

funclal height and, 292, 293f 
fundal height measurement and, 278 
sonographic clerermination of, 241, 257, 257f, 258f, 280t, 280-281, 

293-294 , 296f 
pitfa lls of, 308 

Gestational charts, 57 
Gestational sac 

abnormali ties of, and emb1yonic demise, 262-264, 264f 
mea n sac diameter of, in pregnancy elating, 257 
vs pseuclogestational sac, 261f, 268f, 268-269 
sonograph ic appearance of, 254-255 

Gestational trophoblastic disease, 246--247, 267, 268f 
diagnosis of, pitfa lls of, 270 

Gliding sign, 385 
Globe, ru ptured, 386 
Gouty tophi , 383 
Graysca le mapping, 18-19, 49, 51 
Grea t vessels, trauma to, echocarcl iography in, 91-92 
Gynecologic applica tions of ul trasound, 315-332 
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H 

Hanel 

INDEX 

fl exor renclo ns of, injury ro , 381 
foreign body in. See Fore ign body 

Hartman's pouch , 158f 
P-hCG. See Human cho rio nic gonadotropin CP-hCG) 
Heart. See also Cardiac 

apex of, 97 
base of, 97 
blood circulation in , 96, 96f 
color Dopple r imaging of, 112, 112f 
computed tomography of, 89- 90, 91t 
Dopple r imaging of, 111-112 
magnetic resonance imaging of, 89- 90 
subxipho icl four-chamber view of, 75, 76f 

in children, 395, 396f 
traun1a ro 

blunt, echocarcliography in, 92, 94 f 
echocarcliography in , 91-92 
penetrating, echocarcliography in , 91-92, 93f 

ultrasound of. See also Echocardiography 
emergent use of, 89-125 

Heart rate 
emb1yonic, 263 
fetal , determination of, 293, 296f 

Heart va lve(s) 
abnormali ti es of, echoca rcliography of, 120, 120f, 12lf 
circulation through, 96 
vegetatio ns o n, echocarcliography of, 119f, 119-120, 120f 

Heiste r, sp ira l va lves of, 157, 158f 
HELLP synd rome, 290 
Hemangioma, hepatic, 156, 158f 
Hematemesis, 165 
Hemaroce le , 229, 229f 
Hem aroma 

bladder, 216, 217f 
heparic, subcapsular, in pregnancy, 290 
pe lvic, 79, 80f 
pe rinephric, 201 
rectus shea th , 189-190, 190f 
renal, subca psular, 201 , 212f 
retrobu lbar, 386, 387 
sonographic characte ri srics of, 80-81 
splenic 

intrapa renchymal , 397, 398f 
subcapsular, 397, 397f 

in pregnancy, 290 
vaginal, 317, 330, 33lf 

H emoperica rd i um 
sonographic characte ristics of, 122, 122f, 396, 397f 
sonographic d iagnosis o f, 70-71, 77-78, 78f 

l-lemoperi toneum 
and ascites, differentiation of, 82, 84f, 164 
in children, sonographic d iagnosis of, 3911-395 
computed tomography of, 78, 78f 
with ruptured abdominal aortic aneu1ysm, 136, 137f 
sonographic characteristics of, 164, 396, 396f, 397f 
wirh tho racenresis, 375 
ultrasound of, 78, 78f, 79f 

Hemorrhage 
gastro intestinal, 164, 165 
in traperironeal, 164-165 

causes o f, 164-165 
intratesricular, 230, 230f 
subcho ri onic, 264, 265f 
vitreous, 386 

Hemotho rax 

sonogra phic characteristics of, 396, 397f 
with tho racentesis , 375 

Hepatitis, sonographic characte ri stics of, 151-152 
Hepatobiliary imaging, 143-161 

in acute jaundice, 145, 148-149, 149f, 151- 152, 153f, 154f 
adva ntages and disadvantages of, 143 
anatomic conside rations in , 145-1 46, 146f 
of ascites, 145, 150, 153-154, 155f, 161 
in bi li ary co lic, 143-1 44, 144f, 147-148, 147f-1 48f 
case studies, 160-161 
in cho lecystitis, 1411-145, 147-148, 150, 152f 
common and eme rgent abnormalities in , 150-155 
in heparomegaly, 145, 149f, 149-150, 152-153, 154f 
ind ications fo r, 143 
p itfa lls of, 156-160 
in splenomega ly, 152-153 , 155f 
technique for, 146-150 

1-lepatomegaly, hepatob iliary imaging in , 145, 149f, 149-150, 
152-153, 154f 

Hepato renal space, free fluid in , in ectopic pregnancy, 260-261 , 261f, 
271 , 27lf 

Hernia 
fe mo ral , incarce ration with , 168 
inca rcerated, 180, 181f 
inguinal, incarceration with , 168 

Hertz, 45 
HIDA sca n, in hepatobilia ry disease, 143 
Hip jo int 

dislocation of, in infant, 384 
effu sion in 

arthrocentes is fo r, 377 
detection of, 377- 378, 378f 

Hi tachi Medica l Corporation of America, contact informa tion for , 36 
Horseshoe kidney, 214, 214 f 
Hospital privil eges 

fu ll , 5 
provisional, 5 

Human chorionic gonadotropin CP-hCG) 
disc riminato1y zone, in ectopic pregnancy, 241-243, 242f 
in p regnancy, 239 
serum levels of 

in no rmal vs abnorma l p regnancy, 243 
quantitative measurement of, 243 

Humera l fracture , 386f 
Hycla tidifo rm mole, 246-247 
Hydroce le , 223, 229 

sonographic appea rance of, 230, 232f 
Hydronephrosis, 217-218, 218f 

from abdom inal aortic aneurysm, 209f 
bi latera l, 198 
with ca lycea l rupture , 207, 210f 
detection of, 197- 198 
diffe rential diagnosis o f, 216-217 
grades o f, 207, 208f, 209f 
management o f, 197 
masking of, by dehydration, 217 
in pregnancy, 193-195, 194f, 198, 218, 292 
right-sided, in pregnancy, 193-195, 194f, 198 

Hydrosalpinx, 325f, 326f 
Hyperechoic structure , 53 
Hype n:ension, pregnancy- induced , 289-290 
Hypoecho ic structure, 53 
Hypotension, acute , echoca rdiography in, 92-94, 94f, 123, 123f 
Hypox ia, with thoracentes is, 374-375 

ldiopathic hypertrop hic pylo ri c stenosis (!I-JPS), 404-408. See a lso Py­
lo ric stenosis 



lieus, 167, 182, 185f. See a lso Gallstone i leus 

Il iac artery, aneu1ysms o f, 136, 136f 
Image(s) . See also Arrifacts 

automated enhancement o f, 19-20, 20f 
d igita l, storage and transmiss ion o f, 31- 32 

d isplay o f 
depth adjustment for, 18, 56 
orientation fo r, 54, 56f 

magni fi cation of, 18, 56 
printing of, 30-31 
quality o f 

display device and, 49-50 
factors affecting, 47--49 
tra nsducer frequency and, 48--49 

resolution of, 47--49 
axial, 48, 48f 
contrast, 49 
defin ition o f, 47--48 
d isplay device and, 49-50 
lateral, 48f, 49 
transducer frequency and, 48--49 

storage of, 30-32 
three-dimensional, 21 , 22f 

tra nsmission of, 30- 32 

viewing, 30 
orientation for, 54, 56f 

lmagePoint (Phil ips Medica l Systems), 41 
Incarceration, of external hern ia, 168 
lnfant(s). See Ch ild(ren) 
lnfection(s). See also Pyelonephritis 

ep ididymal, 226f, 226-227, 227f 
testicular, 226f, 226-227, 227f 

\Vith thoracentesis, 375 
urinary tract, in pregnancy, 291-292 

Inferior vena cava 
diameter, in measurement o f righr atrial pressure, 110- 111, 111 t 
l inear dimensions of, llOt 

long axis view o f, 138, 139f 
longitud inal view of, 134, 135f 
longitudinal views of, 134-135, 135f 

Inflammatory bowel d isease ([BO) , 182, 183f 
lnframesocolic compartment, 73 
Instrumentation. See Equ ipment 
lnterface(s), 47 

lnterst.itial li ne sign, 269 
lmradecidual sign, 254, 255f 
lntraperito neal flui d, free. See also Hemorrhage, intraperitoneal 

accumu lation o f, anatomical factors affecting, 73, 74f, 75f, 164 , 

393- 394 , 394f 
in chi ldren 

anatomic consideratio ns fo r, 393- 394, 394f 
sonographic diagnosis o f, 392, 392t, 398-399 

detection of, 375f, 375-376, 376f 
on FAST examination, 68-70, 78-79, 79 f, 8lf-85 , 85 f, 164, 

393- 399 
pitfa lls in, 79-80, 8lf 

in ectop ic pregnancy, 259-260, 260f, 260t, 26lf 
movement patterns o f, in abdo minal cavit.y, 73, 75f, 164, 393-394 
paracentesis for, 375-376 
quanti fi cation of, 73 

scoring system for, 70 
Intrauteri ne device (IUD), sonographic appea rance of, 327- 328, 329f 
Intravenous pye lography (IV P), 197-198 
l ntussusception, 168, 180, 181f 

in children, 408--411 
case studies of, 410--4 11 
cl in ica l considerations in , 408-4 09 

cl inica l presematio n of, 409 
d iffe rential d iagnosis of, 410 
ep idemio logy of, 409 
misd iagnosis o f, 410 
sonograph ic examinatio n for 

advantages and cl isacl vanrages of, 409 
anatomic co nsiderations in . 409 
fi nd ings in, 409--4 10, 410f 
indica tions for, 409 
pitfalls o f, 410 
technique fo r, 409--4 10 

Invasive mole, 246-247, 267 
lschemic bowel disease, 171- 172, 186, 188f 
lschemic co li tis, 171-172, 188, 189f 
lsoecho ic structure, 53 

J 
Jaund ice 
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acute, hepatob iliary imaging in, 145, 148-149, 149f, 151- 152, 153f, 
154 f 

no n-obstructi ve, 151-1 52 
Jo int effusions 

arth rocentesis for, 377- 380 
causes of, 376-377 

Journal club, for PLUS trainees, 12 

Jugular vein 
ex ternal, ca nnulatio n o f, 351f, 351-352, 352f 
internal, ca nnulation of, 350, 35lf, 358 

landmarks fo r, 34 9 
technique for, 352-353, 354f, 355f 
ul trasouncl-guiclecl , 349 

.J umper's knee, 381 

K 
Key boa rel sign, 177, 178f 
Kicl ney(s). See a lso Renal 

abscess o f, 200, 207 
anatomic relatio nships o f, 202-203, 203f 
anatomy o f, 203-204, 204f 
ca I yces of, 204, 204 f 

rupture o f, 198, 207, 210f 
co llecting system o f, 203, 204f 

duplicat ion o f, 213f, 213- 21 4 
cysts o f, 201, 211 , 212f 
d imensions o f, 203 
ectopic, 214, 21 4f 
horseshoe, 214, 214f 
left, sonograph ic technique for, 205, 206f 
lobes o f, 203, 204 f 
meclu lla1y pyramids o f, 203, 204f 

sonolucent, 212, 213f 
pelvic, 21 4, 214f 
po lycystic. See Polycystic k idney disease (PCKD) 
pseudotumor o f, 21 2- 213, 213f 

ri ght, sonographic technique for, 204-205, 205f 
sonographic appearance o f, 205f, 205- 206, 206f 
trauma to , 201, 211-212, 212f 
ul trasound o f, 197-21 9 
vasculature o f, 203- 204, 204f 

Knee jo int 
chronic pain in, in ath lete, 381 
effusion in 

arrhrocentesis fo r, 377, 379f. 379- 380 
w ith ru ptured Baker's cyst, 34 2, 343f 

li pohemarrhrosis in , 380, 380f 
sonographic evaluatio n o f, 381 

Kontron Med ica l, LLC, conract information fo r, 36 
KUB racl iograph, 198 
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L 

Labor 
cervica l 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, o f ultrasound machine, 32 
Left atrial pressure, Doppler measurement o f, 112t 
Left ventricle 

li nea r dimensions of, llOt 
M-mode imaging of, 111, lllf 
on transesophageal echocard iography, 107, 108f, 109f 

Left ventricular dys function, M-mode imaging o f, 111 
Left ventricular encl-d iastolic pressure, Doppler measurement of, 112t 
Left ventricular function measurement, 94, 109-110 
Left ventricular outflow , Doppler measurement o f, 112t 
Leiomyoma(s), uterine, 318, 325-327, 327f 

in ea rl y pregnancy, 246, 267, 267f 
Lighthouse phenomenon, 385 
Lipohemarthrosis, in knee, 380, 380f 
Liver 

abscess o f, 155, 157f 
anacomy of, 145-146, 146f 
ci rrhosis of, sonographic characteristi cs o f, 82, 84 f 
cysts of, 155, 157f 
Reiclel's lobe of, 155, 157f 
tumors o f, 155-156, 158f 

Logiq 200 Pro (Genera l Electric), 40 
Logiq 400 Pro (Genera l Electric), 41 
Logiq 500 Pro (General Electric), 42 
Lower extremi ty 

deep venous duombosis in. See Deep venous thrombosis 
lymph nodes in, 342-343, 343f 

and deep venous thrombosis, differentiation o f, 344f, 344- 345 
superfi cial venous thrombosis in , 342 
venous system of, anatomy of, 337, 338f 

Lumbar puncture, in obese patient, u ltrasound-guided, 383 
Lymphoma, renal involvement in, 201 

M 

Machine, ultrasound. See Equ ipment 
Magnetic resonance imaging (i\llRJ) 

of abdominal aortic aneurysm, 131 
of female pelvis, 315-316 
of hea rt, 89- 90 
of knee, 381 
of rocacor cuff tears, 381 
of soft tissue foreign body, 366 
of traumatic aortic rupture, 92 

!vlanufacturers, o f ul trasound equipment, 33, 36 
McBurney's point, 401 
Mechanica l indices (Ml) , 56-57 
Mediasrinum testis, 230, 231f 
Mecl ison America, Inc. , contact in fo rmation for, 36 
Melena, 165 
Mercedes Benz sign, 102-103, 104f 
Mesenteric ischemia, acu te, 186, 188f 
Mesoappendix, 402 
Metastatic disease 

hepatic, 156, 158f 

renal involvement in, 201 
Mickey Mouse sign , 147 
lvlirizzi syndrome, 154f 
Mirroring, 60-61, 61f 
Mitral valve 

annulus, linear dimensions o f, llOt 
flail lea flet, echoca rdiography of, 120, 121f 
M-mode imaging o f, 111, lllf 
papi llary muscle rupture, echocarcliography of, 120, 121f 
stenosis, echocardiography o f, 120, l 20f 
on transesophageal echoca rdiography, 107, 107f, 108f, 109f 

M-mode imaging, 21, 22f, Slf, 51-52, 111 
of left ventricle, 111 , lllf 
of left ventricular dysfunction, 111 
ofmitral va lve, 111 , lllf 

Molar pregnancy. See Gestational trophoblastic disease 
Morison's pouch 

anatomy o f, 73, 74f 
examination of, in FAST examination, 69 
fluid accumu lation in , 73, 74 f, 75f, 84-85, 85f, 393- 394 
free fluid in, in ectop ic pregnancy, 260-261 , 261f 

Motion artifacts, 61-62, 62f 
Motion mode. See M-mode imaging 
Multiple concentric ring sign , 168, 180, 18lf 
Murphy's sign, sonograph ic, 144- 145, 148, 171, 310 
Musculoskeletal imaging, 380-383 

indica tions for, 380-381 
normal findings in , 381-382, 382f 
p itfalls o f, 383 
technique for, 381-382 

Myocardial in fa rction, echocardiography in, 95 
Myocardial ischemia, echocardiography in , 94-95, 114-115, 115f, 

116f 
Myxoma, echocardiography o f, 120, 12lf, 122f 

N 
Nabothian cysts, 329 
Necrotizing fasciitis, 361, 364-365 
Nephron(s), 203, 204 f 
Noise artifact, 63 

0 
Obstructi ve uropathy, 206-207, 208f-21 lf 
Ocular ultrasound imaging, 385-387 

exposure limit in, 387 
indications for, 385-386 
normal find ings in, 387, 387f 
p itfa lls o f, 387 
technique for, 386-387 

Olecranon bursa, fluid collection in, 380 
Oligohyclramnios, 286 

Ophthalmic sonography, 385- 387 
OptiGo (Phi lips Medica l Systems), 38 
Orchiti s, 227, 227f 

cl inica l considerations in, 221 
cl inica l 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 o f, torsion of, 189, 190f 
Ovary(ies) 

anatomy o f, 247, 319 
common variants and abnormalities of, 329- 330 
normal va riants o f, 265 
polycystic, 330 
postmenopausal, 331 
torsion of, 324-325, 324f-325f, 331 , 332 
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differenrial diagnosis of, 316, 316c 
sonographic examinaci on of, 316--317 
wich tumor, 189, 190f 

Pac ing capcure, decection of, echoca rdiography in , 96 
Pancreas 

anatomy of, 172 
sonographic appearance of, 173f, 175, 175f 

Pancreatic pseudocyst, 153f, 170 
sonographic findings in , 186, 187f 

Pancrea titis 
acute, 170 

sonographic findings in , 186, 187f 
edematous, 170 
necrotizing, 170 
sonographic diagnosis of, 175 

Paracentesis 
clinical conside rations in, 375 
complications of, 375 , 376 
indicaci ons for, 375 
technique for, 375- 376 
ultrasound-guided , 375- 376 

Paracolic gutte r(s), 73, 74f 
fluid accumulation in , 73, 74f, 75f, 78-79, 79f, 393-394 
ulcrasound of, in ch ildren, 396 

Para lle l channe l sign, 151 , 153f 
Paranephric fat, 202 
Paraovarian cyst(s), 330, 330f 
Pararenal compartment, 202 
Pararenal space 

ante rior, 201-202, 202f 
posterior, 202, 202f 

fluid in , 212, 212f 
240 Parus (Pie Medical) , 38 
Pacellar cendon 

injury to, 381 
normal, sonographic characteriscics o f, 381, 382f 
rupcure of, 382 

Pediacric ulcrasound imaging, 391---414. See also Chi ld(ren) 
Pe lvic flu id, free, in eccopic pregnancy, 259-260, 260f, 260c, 261f, 

271, 271f 
Pe lvic inflammatory disease (PLO), acute, 317-318 
Pelvic kidney, 214, 214f 
Pelvic masses, 318 

in first trimester of pregnancy, 245-246, 266--267, 270 
malignant, 267, 267f, 270 

Pe lvic pain 
acute 

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

diagnostic modalities for , 315-316 
in earl y p regnancy, 270 

Pe lvic 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 fo r, 316--318 
pitfalls of, 331 
technique fo r, 319- 322 
transabdom ina l, 319-320, 320f 

in normal nonpregnant female , 247-248, 248f-250f 
transvaginal , in normal no npregnant female, 247, 248-253 , 

250f-254f 

Pe lvis 
blood clots in , 79, 81 f 
female 

anatomy of, 292-293, 318-319, 319f 
diagnostic moda li ties for , 315-316 
imaging of, 315-332 
no rmal nonpregnant 
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transabdominal scanning of, 247-248, 24Sf-250f 
transvaginal scanning of, 247, 248-253, 250f-254f 

ultrasound exa mination of. See Pelvic ultrasound 
fluid accumulation in, 79-80, 80f, 81f 
views of, in FAST exa mination, 77, 77f, 79-80, 80f, 81f 

Peptic ulce r disease 
detection o f, 165 
in pregnancy, 292 
treatment of, 165-166 
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Perica rdia ! effusion, echocard iography of, 92-93, 112-114, 113f-114f, 
123-124, 124f 

Pe ri cardia I fat pad , sonographic cha racte ristics of, 81 , 83f, 122 
Pe ri ca rdi a! fluid 

detection of, in FAST exa mination, 70-71, 77-78, 78f, 81, 86, 87f, 
395 

sonographic characte rist ics of, 122 
Pe ricardia! tamponade 

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

Pericardiocentesis, echocardiography in, 96 
Pericardium 

anacomy of, 96, 97f 
sonographic visua lization of, 75, 76f, 83-84, 92 

Perihepatic views, in FAST examination, 75 , 76f, 79, Slf 
Perinephric fat, 202 
Period, of acoustic wave, 46, 46f 
Periphe ral venous access, 358-359 

anatomic considerations in , 351 
ultrasound-guided , 349, 350 

Perirenal compartment , 201-202 
Pe risplenic views, in FAST exa mination, 75, 76f, 77f, 79-80, 81f 
Pe ritoneal cavity, anatomy of, 73, 74f, 75f, 393-394, 394f 
Peritonea l fluid 

free, 172, 176, 176f 
gas in , 177 

w ith gastrointescina l pe rforatio n, 165-166 
Pe ri conea l lavage 

diagnostic, 67-68, 70 
in pediatric trauma , 391 

Pe riconitis, purulenr, wich pe rforated appendicitis, 169 
Phantom(s), 63-64, 65f 
Philips Medical Syste ms 

contact information for , 36 
lmagePoinc 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 Med ica l 

concacc informacio n fo r, 36 
100 Falco model, 38 
240 Parus model, 38 
Picus model, 40 

Piezoelectric e ffecc, 48 
Placenta 

anacomy of, 292 , 295f 
eva luation of, in n1aternal traun1a, 72 
location of 

transa bdominal scan ning of, 294-295, 297f 
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Placenta, (Cont.) 

trans labial scanning of, 297, 299f, 300f 
transvaginal scanning of, 295-297 

low-lying, 302, 305f 
sonographic appearance of, 292 

Placental abruption, 283-284, 303-304 , 306f, 307f 
abdolll inal pain w ith , 290 
classification of, 303- 304 , 306f 
diagnosis of, 279 

pitfa lls of, 308 
in traullla, 281 
trauma-related, 279-280 

Placenta previa, 282-283, 302, 305f 
classification of, 302, 305f 
sonographic eva luation of 

p itfa lls o f, 308 
transabdom inal scanning in , 294-295, 297f 
translabial sca nning 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 appl ications o f, 89, 91t 
in inrussusception, 410 
of pneumoperitoneulll, 165 

Pleura, sonographic misidentifica tion of, 385, 385f 
Pleural flu id/ effusion 

aspiration of, 372. See also Thoracentesis 
detection o f, in FAST examination, 71-72, 78, 78f 
localization of, 372 
w ith rib fractures, 383 
sonographic characteristics o f, 373, 373f 

PLUS. See Point of ca re limited ultrasound (PLUS) program 
180Plus (SonoSite, Inc.), 39 
Pneumobilia, 181 
Pneumoperitoneum, 165, 176-177, 177f 
Pneulllothorax, w ith thoracenresis, 374 
Point of ca re limited ultrasound (PLUS) program 

and continuing medica l educa tion, 7 
cost of, 12-13, 13t 
CPT codes for, 13 
credentia li ng for, 4-5 
doculllenta tion in , 5, 6f 
equiplllent for, acqu isition o f, 8 
establishing, 1 
graduated privileges in, 3, 3t 
hospital approva l of, obta ining, 7--8 
lead person(s) for 

selection of, 7 
train ing of, 8-9 

phys ician group for 
in itial didactic instruction for, 9 
initia l hands-on exercise for, 9 
proctored examinations of, 10 
train ing of, 9-11 

primary applications of, 1-3, 2t 
deterlll ination of, 1-3, 2t 
patient population and , 2 
personnel for, 2 
training in, 2-3 

privileges in, 3, 3t 
program plan for, development o f, 3-7 
quality improvement in , 5-7 
reilllburselllent in, 13 
results reporting in , 5, 6f 
specific privileges in, 3 

tra ining for, 9-11 
electi ve, 11 
fe llowship, 11-12 

tra ining requ irelllents for, 3-4 , 4t 
Polycystic kidney disease (PCKD), 201, 214 , 215f 
Polycystic ova ries, 330 
Polyhydramnios, 286 
Portal triad, illlaging of, 147, 147f, 148, 148f, 149f 
Portal vein 

long axis view of, 147, l 47f 
short axis view of, 147, l 48f 

Pouch of Douglas, 73, 74f, 247, 319 
flu id acculllu lation in , 73, 74f, 75 f, 394 

Power Doppler imaging, 52, 53f 
of testicle, 224-225, 225f 

Pregnancy. See also Ectopic pregnancy 
abdomina l pa in in , 218, 279, 287-292, 289t 
acid peptic d isease in , 292 
appendicitis in , 169, 290-291 
appendix in, changing location o f, 289, 290f 
bi liary colic in , 309-310 
cholecystitis in , 291 
cholelithiasis in, 291 , 309-310 
detection of, 239 
ea rl y. See also Pregnancy, first trimester 

complications o f, 239 
diagnostic tests in , 239 
normal, pelvic ultrasound find ings in , 254-258, 255f-257f 
pelvic pa in in, 270 
sa fety o f ultrasound in, 278 

ectopic. See Ectopic pregnancy 
fi rst trimester. See also Pregnancy, ea rl y 

cl inica l considerations in, 239-240 
emergency pelvic ultrasound in , 239-272 

advantages and disadvantages of, 240 
anatomic considerations in, 247 
case studies o f, 270-272 
COllllllOn va riants and , 264-267 
findi ngs in, 247-258, 264-267 
indica tions for, 240 
pitfalls of, 267-270 
technique for, 247-258 

pelvic masses in , 245-246 
heterotopic, 24 1, 269 
hydronephrosis in , 193-195, 194 f, 198, 218, 292 
intrauterine 

misidentification o f, 269 
sonographic identification o f, 240-241, 270 

lilllitations of ultrasound in, 191 
molar. See Gestational trophoblastic d isease 
mu ltiple, 270 

amnion icity, determination o f, 245, 257-258 
chorionicity , deterlll ination o f, 245, 257- 258, 259f 
detection of, 245, 286 

reflux esophagitis in , 292 
right-sided hydronephrosis in , 198 
second and third trimester 

abdolll inal pain in , 279, 287-292, 289t 
elllergency ultrasound in, 277- 310 

alternative imaging modali ties to, 278-279 
anatomic considerations in, 292-293, 293f-295f 
case studies of, 308-310 
findings in , 302- 308 
focused applica tions of, w ith reasonable usefulness, 278 
goa l-directed, 278, 279f 
indications for, 277-292 
pitfalls of, 308 



technique for, 293-302 
premature labor in, 284--287 

trauma in, 279-282, 308--309 
vaginal bleeding in , 282-284 

sonographic dating of, 241, 257, 257f, 258f 
suction curettage in, 240 

trauma in, FAST examination in, 72, 85-86, 86f 

urinary tract disorders in , 291-292 
Pregnancy loss. See also Feta l loss 

diagnosis o f, 24/f-245 
rates of, by gestational age, 244--245 
and retained products o f conception, 264 , 265f 
sonograph ic findings in, 262-264 

Premature labor, 284--287 
Prepatellar bursa , fluid collection in, 380, 380f 
Presets, 19 

Preterm labor, 279, 284--285, 285f, 289, 309 
Printer(s), thermal, 31 

Privileges 

graduated, 3, 3t 
hosp ital. See Hospital p ri vileges 
in PLUS program, 3, 3t 

Probe(s). See Transducer(s) 

Proctoring, 5 
in tra ining for PLUS program, 10 

Progesterone, in pregnancy, 239- 240 

Prostate g land 
enlargement o f, 214, 215f 
sonographic appearance o f, 206, 207f 

Pseudofracture, 385 
Pseudogestational sac, 261f, 268f, 268--269, 271 , 271f 
Pseudokidney sign, 410, 410f 
Pseudotumor, renal, 212-213, 21 3f 
Pulmonary artery 

linear dimensions of, llOt 
on transesophageal echocardiography, 105, l 06f, 107f 

Pulmonary artery ca theteri zation , 90t 

Pulmonary artery pressure 
Doppler measurement o f, 112t 
measurement o f, 110-111 
w ith pulmonary embolism, 116 

Pulmonary edema, w ith thoracentesis, 374 
Pulmo nary embolism, echocardiography o f, 95, 115-117, 11 6f, 123, 

123f 
Pulse-echo principle, 45 
Pulseless electric acti vity, echoca rdiography in , 91 
Pu lse oximetry, 89 
Pulsus paradoxus, 92-94 

Pyelonephritis 
acute, 200 

emphysematous, 200 
in pregnancy, 291 

Pyloric stenosis, 404--408 
case studies of, 407--408 
clinica l presentation of, 404--405 

sonographic examination for 
adv~1ntages of, 405 
anatomic considera tions in , 405, 406f 
findings in , 406f, 406-407, 407f 
indications fo r, 405 
normal variants and , 407 
pitfalls of, 407 
techniq ue for, 405--406 

treatment of, 405 
upper GI seri es in, adva ntages and disadva ntages of, 405 

Pylorospasm, 407 
Pylorus 

anatomy of, 405, 406f 
muscle wall thickness o f 

measurement of, 405--406, 407, 407f 
in pylori c stenosis, 406, 406f 

Pyosalpinx, 326f 

Q 
Quadriceps tendon, injury to, 381 
Quality assurance, 63-64 
Qua lity improvement, 5-7, 12 

R 
Radiation exposure, fetal, 287-289, 289t 
Radio logy informatio n system (RJ S), 32 
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Radius, fracture o f, ped iatric, ultrasound-guided reduction of, 
4 :1 3--4 14 

l~ange contro l, 56 

ROMS. See Registry of Diagnostic Medica l Sonographers 
Rectovesica l pouch, 73 

fluid accumulation in , 394 
Rectus femoris muscle 

tea r of, 382 
tears, 381 

Rectus sheath hematoma , 189-190, 190f 
Refl ection , o f acoust ic wave, 47 

Reflu x esophagitis, in pregnancy, 292 
Refraction , 59, 60 f 

o f acoustic wave, 47 

Registry of Diagnostic Medica l Sonographers, 11 
Reidel's lobe, o f liver, 155, 157f 
Renal cell carcino ma, 201, 207-211 , 21 lf 
Renal colic, 217-218, 218f 

vs abdominal aort ic aneurysm , 139 
d iagnosis of, 197-198 
eva luation of, 198--199, l99f 

Renal cortex, 203, 204f 
Renal fai lure 

acute 

eva luation of, 200 
intrinsic causes o f, 200 
post-renal causes of, 200 
prerenal ca uses o f, 200 

chronic, 215, 216f 
Renal hilulll , 203, 204 f 
Renal lllasses, 200-201 , 207-211 , 211f 

d ifferential diagnosis of, 212-21 3, 213f 
Renal Jlledul la, 203, 204 f 

Renal pap illae, 203, 204f 

Renal parenchyma, 203, 204 f 
Renal pelvis, 204, 204.f 
Renal sinus, 203, 204, 204f 
Rena I stones 

detection o f, 197-198 
intrarenal , sonographic appearance o f, 207, 210f 
in pregnancy, 291-292 
at ureteropelvic junction, sonographic appearance of, 207, 210f 
at ureterovesicular junction, 207, 21lf 

Renal u ltrasound, J 97-219 

advantages of, 197 
anato lllic considerations in , 201-204 
case studies o f, 217-219 
cl inica l considerat ions in , 197-198 
COllllllOn and elllergent abnorllla li ties o n, 206-212 
indications for, 197, 198--201 
norlllal findings in , 204-206 
pitfa lls o f, 216-217 
technique for, 204-206 
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Retina l detachment, 386, 387, 387f 
Retroperitoneal fluid, ultrasou nd of, 78, 79f 
Retroperitoneum, cornpartrnents o f, 201-202, 202f 
Reverberation, 59-60, 6lf 
Rib(s), sonograph ic miside ntifica tio n 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 stra in, 116-117 
Right ventricle 

dimensions of, with pulmonary e rnbo lisrn , 116, 116f 
linea r d imensions of, lIOt 

Right ventricular pressure, Doppler measurernent of, 112t 
Ring of fire , 262 
Rotator cuff tear(s), 381 

s 
Safety, 17, 64, 65 

AlUM publications on, 65 
Saphenous ve in, cannulation of, ultrasound-guided, 350 
Scanning plane(s), 54 

coronal , 54, 55f 
longitud ina l, 54, 55f 
oblique , 54, 55f 
sagittal, 54, 55f 
transverse (axial), 54, 55f 

Scatte ri ng, of acoustic wave, 47 
Scrotal anatomy, 223f, 223-224 
Scrota l mass, sonographic evaluation of, 222-223 
Scrotal pain, acute, sonographic eva luation of, 222 
Scrotal trauma, 223, 229f, 229-231, 230f, 231f 
Scrotum, herniation of abdominal contents into , 232-233 
SDU-2200 (Shimadzu), 43 
SDU-350 :h'L (Shimadzu) , 39 
SDU-450 XL (Shimadzu), 40 
Sentinel loop s ign, 170 
Seq uoia 512 (Acuson), 42 
Shadovving, 57-58, 58f 

with soft tissue fo re ign body, 370, 370f, 37lf 
Shimadzu Medica l Systems 

contact info rmation fo r, 36 
SDU-2200 model, 43 
SDU-350 XL model , 39 
SDU-450 XL model, 40 

Shoulder, posterior dislocation of, in infa nt, 384 
Side lobes, 63, 63f 
Siemens Medica l Systems 

SONOU E Adara model, 41 
SONOLI NE Omnia model, 43 
SO 10LINE Sienna model, 42 

Siernens Med ica l Systems, Inc., contact info rrnation fo r, 36 
Sim ulato r, ultrasound, fo r training, 9 
Skeleta l muscle, sonographic characteristics of, 381-382 
Small bowel 

anatomy of, 172 
normal collapsed, 188, 189f 
obsmrction of, 177f, 177-178, 178f, l 79f 

strangulation of, 166-168, 178, 179f, 191-192, 192f 
turnor of, 181-182, 183f 

Soft tissue 
foreign body in 

anatorn ic considerations w ith, 368 
clinica l presentation of, 365-366 
de tectio n of, 367-368 
hypoechoic halo with, 370- 371, 371f 
loca li zation of, 367-368 

re rnoval of, 367, 372 
ultrasound-guided, 36&-369 

sonographic appearance of, 369- 371, 369f- 37lf 
ultrasound of 

adva ntages of, 366 
indica tions for, 367 
norrnal findings in , 369, 369f 
pitfalls of, 372 
technique for, 36&-369 
wound cha racte ristics and, 371 

infections of, 361-365 
cl inica l presentation of, 361 
ul trasound in , indica tions fo r, 361 

normal , sonographic appearance of, 362-363, 363f 
Solid o rgan injury 

in children, 392 
sonogra phic diagnosis of, 392, 392t 

cornputed tornography of, 78f, 80, 82f 
sonograph ic features of, 80, 82f, 83f 

Sonar, 45, 46f 
SONO LI NE Adara (S ie rnens Medica l Systems), 41 
SONOLLNE Omn ia (Siernens Medical Systems), 43 
SONOUNE Sienna (S ie rnens Medica l Systems), 42 
SonoSite, rnc. 

contact information fo r, 36 
180Plus model, 39 

Sound , 45-46 
Spectra l Doppler imaging, of testicle, 224-225, 226f 
Spermatocele, 233 
Spleen. See a lso Perisplenic views 

injury to, sonographic features of, 80, 82f, 83f 
intraparenchymal hematorna of, 397, 398f 
subcapsular hematoma of, 397, 397f 

Splenomegaly, hepatobiliary irnaging in , 152-153, 155f 
Splenorenal recess, 73, 74f 

fluid accurnulation in , 73, 74f, 75f, 7&-79, 79f, 393-394 
Sternal fracture , 383, 384, 385 

pitfa ll s with, 385 
Sternoclavicu lar joint, posterior dislocation of, 384 
Sternurn , normal, 384, 384f 
Stornach 

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

Subclavian vein, cannulation of 
landmarks fo r, 349 
supraclavicular approach fo r, 350-351, 351f 

technique for, 353- 355, 355f 
Subcutaneous tissue, normal sonographic appea rance of, 362- 363, 

363f 
Subdiaphragrnatic space, fluid accurnulation in , 7&-79, 79f 
Subphrenic space, 73 

flu id accurnulation in , 393 
Superio r mesente ric arte ry 

blood flow through, evaluation of, 191, 191f 
ernbo lism of, 171 

Supramesocolic compartment, 73 
Suprapubic asp iration, for urine collection in children, ultrasound­

guided, 411-413, 413f 

T 
Tadpole appea rance, 383 
Target sign, 168, 180, 181f, 410, 410f 
TEE. See Transesophagea l echocardiography 
Tendon(s) 

injury or d isruption of, 381 
sonographic characteristics of, 381-382, 382f, 383f 



Teratoma, in ea rl y pregnancy, 246 
Testicular anatomy, 223f, 223-224 
Testicular appendage, 224, 224f 

torsion of, 221 , 233, 234f 
Testicular blood fl ow 

evaluation of, 224-226, 225f, 226f 
vasculature o f, 224 

Testicular fracture, 229f, 229-230 
case study of, 235f, 235- 236 

Testicular imaging, 221-236 
anatomic conside rations in , 223f, 223-224, 224f 
case studies of, 234-236 
clinical considerations in , 221-222 
common and emergent abno rmali ties in , 226--230 
common variants in , 230- 233 
contra ind ications to , 233-234 
fi nd ings in , 224-226, 230-233 
indications for, 222-223 
patient positioning fo r, 225, 225f 
pitfa lls o f, 233- 234 
in prepubescent boy and in fant , 234 
technique fo r, 224-226, 224f-226f 

Testicula r masses , 233, 234f 
pa inful , 223 
painless, 222-223 

Testicula r pain 
acute, 221 

clinical presentation of, 23/1-235 
sonographic evaluatio n of, 222 

Testicular rupture , 229, 229f 
Testicular torsion 

case study of, 236, 236f 
cl inical considerations in, 221 
color Do pple r imaging of, 23 
etio logy of, 222 
incomple te , 234 
and inte rmirtent detorsion, 234 
sonographic detection of, 222, 228f, 228-229 

Testicular trauma, 221, 223, 229f, 229- 231, 230f, 23lf 
case study of, 235f, 235- 236 

Testis, sonographic appea rance of, 223, 223f 
Theca lute in cyst, in ea rl y pregnancy, 245 
The rmal indices (TI), 56--57 
Tho racentes is 

clinica l cons ide ra tions in, 372 
indications fo r, 372-373 
ultrasound-guided , 372- 375 

complications of, 374-375 
in mechanica lly venti lated patients, 373 
pitfa ll s of, 374-375 
technique fo r, 373- 374, 373f- 374f 

Thorac ic cav ity, anaro my of, 96--97, 97f, 98f 
Three-dimensional ultrasound, 21, 22f 
Thrombus, card iac, echoca rd iography of, 119, l 19f 
Time-gain compensa tion, 17f, 17-18, 55-56 

and artifa cts, 63, 64f 
in echoca rdiography, 122 

Tissue harmonic imaging, 20-21 , 2lf, 343 
Toshiba Ame rica Medical Systems, inc., contact info rmation fo r, 36 
Train ing, requirements fo r, fo r ultrasound fo r emergency med icine , 

3-4, 4t 
Transducer(s), 25-30 

abdomi nal, 25 
annular a rray, 29 
cardiac, 25, 32 
changing, 25- 26 
cleaning of, 26 

convex, 27t, 27-28, 28f, 49, 50f 
cords fo r, 26 
cost o f, 26, 32 
crystal e lements o f, 26--27, 28, 48 
curved linea r array , 97, 98t 
damage to , 26 
des ign of, 49, 50f 
endocavita1y, 27t, 29-30, 30f 
endorectal, 27t, 29- 30 
e ndovaginal, 25, 27t, 29- 30, 30f, 32 
footprint of, 49 
frequency of, 48-49 
linear, 27t, 28-29, 29f, 32 
mechanica l, 26--27, 27f 
microconvex, 28, 28f 
multip le-e lement , 27 
ocul ar, 386 
o rienta tio n of 

indica to rs of, 54, 56f 
and sca nning plane , 54, 55f 

phased a rray (sector), 27t, 28, 29f, 97, 98t 
ports fo r, 25 
selection of, 32 
shape of, 49, 50f 
fo r testicu lar ultrasound, 224, 224f 
fo r transesophagea l echoca rd iography, 25 
ty pes o f, 26--27 
vascular, 25 

Transesophageal echocardiography, 25 
adva ntages and disadva ntages of, 90 
of aorti c d issection, 95-96 
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aortic valve and pulmonary arte ry transverse technique fo r, 105, 
106f 

aortic valve transverse technique fo r, 105, 107f 
biplana r, 98 
conrraindica tions to , 120, 122t 
four-chamber transverse techn ique fo r, 105, 107f, 108f 
le ft atrium and aortic valve transve rse technique for , 105, 107f 
long itudina l ao rtic va lve and ascending ao rta technique fo r, 107, 

109f 
longitud ina l left atrium and le ft ventricle technique fo r, 107, 108f, 

109f 
multip lana r, 98 
techn ique fo r, 98 
tra nsducers fo r, 98 
tra nsgastric technique fo r, 107, 109f 
tra nsverse great vessel views fo r, 105, 106f, 107f 
transverse mitra l va lve technique fo r, 107, 107f, 108f 
of traumatic aortic ruptu re, 92, J 17- 118 
w indows fo r, 105-107 

Transitional cell carcinoma, of renal pe lvis, 201 
Trauma, 67-87. See also FAST exa mination 

abdominal 
b lun t, FAST examination in, 68-72, 69f, 70f 

cl inical pa thway for , 70, 7Jf 
eva luation of, 67-68 

aortic ru pture in , echoca rdiography of, 92, 117-118 
ca rdiac, echoca rd iography in, 91- 92 
d iagnostic modali ties used in , 67 
to great vessels, echocardiography in , 91- 92 
in late pregnancy, 279- 282, 308-309 
ocula r, 386 
pediatric 

b lunt, FAST exa minatio n in, 393 
cl inical conside rations in, 391- 392 
epidemio logy of, 391 
FAST examination in , 72- 73, 391-400 
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Trauma, (Cont.) 
anatomic consideratio ns in , 393-394, 394f 
case studies of, 398--400 
common va riants in, 397 
contraindications to , 398 
findings in, 397, 397f, 398f 
indications for , 392- 393 
limi tations of, 398, 399 
over-re liance on, 398 
pitfa lls of, 398 
techn ical d ifficulties of, 398 
technique fo r, 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~ 
ultrasound in, 73 

testicu lar, 221 , 223, 229f, 229-231 , 230f, 231f, 235f, 235- 236 
to rso 

blunt, FAST examination in , 6&--72 
penetrating, FAST examination in , 6&--72 

Tri ceps 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 
Tuba-ovaria n abscess, 318, 325, 325f- 327f, 331-332 
Tumor(s) . See also Pelvic masses 

adrenal , 215-216, 21 6f 
bladder, 216, 216f, 217f 
endometrial, 329 
ovarian, pedicle of, torsion of, 189, 190f 
renal , 200-201 , 207-211 , 211 f 
of sma ll bowel, 181-182, 183f 
testicular, 222-223 , 233, 234f 

Twin pregnancy, 270 
amnionicity, determination of, 245 , 257-258 
cho rionicity , dete rmination of, 245, 257-258, 259f 
detection of, 245 

Two-dimensiona l imaging, 53-54 

u 
Ulna, fra ctu re of, pediatric, ulu·asound-guided reduction of, 413-414, 

414f 
Ulnar nerve, assessment of, 381 
Ultramark 400 C (Philips Medica l Systems), 39 
Ultrasound, principles of, 45-46 
Ultrasound mach ine. See Equipment 
Upper ex tre111ity, venous cannulation in , 352 , 353f, 354f 
Urete r(s) 

anatomy of, 203, 203f 
in pregnancy, 291 
sonographic appearance of, 205- 206 
stones in , 207 , 210f, 211f 

Urete ral jets, imaging of, 19&--199, 206, 207f 
Urethra l ca theterization , in child ren, 411, 412 
Urinary retention, acute, eva luation of, 199-200 

rina1y tract 
anatomic re lationships of, 202-203, 203f 
d isorders of, in pregnancy, 291-292 
sonographic examination of, 197-219 

Urinary tract infeclion(s) CUTI) , in pregnancy, 291-292 

Urine co llection, from chi ldren, ultrasound-guided , 411-413 
Ute rus 

anato 111y of, 247, 31&--319, 319f 
bicornuate, 327, 327f, 328f 
common va riants and abno r111a lities of, 327-329 
dimensions of, 31&--319 
endometria l stripe in , 321, 321f 
evaluation of, in 111ate rna l trauma, 72 
gravid, funda l height of, 292, 293f 
late ra l deviation of, 265 
normal variants of, 264-265, 266f 
polyps in, 329 
retroversion of, 264-265, 266f, 320, 322f 
ru pture of 

in labor, 306 
in tra uma in pregnancy, 281-282, 306 

v 
Vagina 

hematoma in, 317, 330, 33lf 
sonograph ic exa mination of, 317 

Vaginal bleeding 
in ea rl y pregnancy, 244-245 
in late pregnancy 

\Vi th placental abruption, 283-284 
with placenta previa, 282-283 
sonographic evaluation of, 279 

Va ricocele , 230-232, 232f 
Vascular access, 349-359. See also specific uasculature 

anatomic landmarks for, 349 
attempts, success rate of, ultrasound and , 350 
dynamic approach in, 350, 355-356 

pitfa ll s of, 358 
sta tic approach in , 350, 355- 356, 356f, 357f 

pitfa lls of, 358 
ultrasound-guided 

anatomic considerations in, 350- 352, 35lf, 352f, 353f, 354f, 
357 

case stud ies of, 35&--359 
confirmation of needle position in , 358 
ind ications for, 350 
patient positioning fo r, 357- 358 
pitfa lls of, 358 
steril e technique for, 356-357, 357f 
technique fo r, 352-357 
transducer o rientation fo r, 355, 356f, 358 

Vegetations, card iac, echoca rdiography of, 119f, 119- 120, 120f 
Vein(s), sonographic characte ristics of, 350, 358 
Velocity, of acoustic wave, 46 
Venography, sonographic, 21-23, 23f 
Venous access. See Vascular access 
Venous th rombosis 

deep. See Deep venous thrombosis 
superfi cial, in lower extremity, 342 

Ventricular fibri ll ation, echoca rd iography in , 91 
Videotape, fo r image sto rage, 31 
Volvulus 

of sigmoid colon, 168 
of sma ll bowel, 168 

Vomiting, in infants 
bilious, 407 
causes of, 407 

w 
\1(/arranty, on ultrasound machi ne, 32 
Wavelength, of acoustic wave, 46-47 
WES (wa ll echo shadow) sign, 150-151, 152f 



y 

Yolk sac 
abnormalities of, 263 
sonographic appearance of, 255, 256f 

z 
Zoom function , 18, 56 
Zuckerkandl 's fascia , 202 
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Zygomatic arch fracture, post-reduction ulcrasouncl of. 384 
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