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Pretface

The fourth edition of Diagnostic Ultrasound is a major
revision. Previous editions have been very well accepted
as a reference textbook and have been the most com-
monly used reference in ultrasound education and prac-
tices worldwide. We are pleased to provide a new update
of images and text with new areas of strength. For the
first time we are including video clips in the majority of
chapters. The display of real-time ultrasound has helped
to capture those abnormalities that require a sweep
through the pathology to truly appreciate the lesion. It
is similar to scrolling through images on a PACS and has
added great value to clinical imaging. Daily we find that
cine or video clips show important areas between still
images that help to make certain a diagnosis or relation-
ships between lesions. Now we rarely need to go back to
reevaluate a lesion with another scan, making patient
imaging more efficient.

We are pleased to announce that a new editor, Deborah
Levine, has joined us, providing expertise in fetal imaging,
in both obstetrical sonography and fetal MRI. Prenatal
diagnosis is one of the frontiers of medicine that contin-
ues to grow as a field and has pushed our understanding
of what happens to the fetus before we see a lesion at
birth. These antecedents of disease in children and adults
help us to arrange care for patients long before the
mother goes into labor.

Approximately 90 outstanding new and continuing
authors have contributed to this edition, and all are
recognized experts in the field of ultrasound. We have
replaced at least 50% of the images withour increasing
the size of the two volumes, so new value has been added
to all of the chapters, particularly for obstetrics and
gynecology. The fourth edition now includes over
5000 images, many in full color. The layout has been
exhaustively revamped, and there are highly valuable
multipart figures or key figure collages. These images all
reflect the spectrum of sonographic changes that may

occur in a given disease instead of the most common
manifestation only.

The book’s format has been redesigned to facilitate
reading and review. There are again color-enhanced
boxes to highlight the important or critical features of
sonographic diagnoses. Key terms and concepts are
emphasized in boldface type. To direct the readers to
other research and literature of interest, comprehensive
reference lists are organized by topic.

Diagnostic  Ultrasound is again divided into two
volumes. Volume I consists of Parts I to III. Part I con-
tains chapters on physics and biologic effects of ultra-
sound, as well as more of the latest developments in
ultrasound contrast agents. Part II covers abdominal,
pelvic, and thoracic sonography, including interven-
tional procedures and organ transplantation. Part III
presents small parts imaging including thyroid, breast,
scrotum, carotid, peripheral vessels, and particularly
MSK imaging. Newly added is a chapter on musculosk-
eletal intervention.

Volume II begins with Part IV, where the greatest
expansion of text and images has been on obstetric and
fetal sonography, including video clips for the first time.
Part V comprehensively covers pediatric sonography.

Diagnostic Ultrasound is for practicing physicians, resi-
dents, medical students, sonographers, and others inter-
ested in understanding the vast applications of diagnostic
sonography in patient care. Our goal is for Diagnostic
Ultrasound to continue to be the most comprehensive
reference book available in the sonographic literature
with a highly readable style and superb images.

Carol M. Rumack
Stephanie R. Wilson

. William Charboneau
Deborah Levine
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Katherine W. Fong, Julie E. Robertson, and
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Chapter 40 The Fetal Musculoskeletal

System, 1389
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Sheila Unger
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Placenta, 1499
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Chapter 4 The Liver
Stephanie R. Wilson and Cynthia E. Withers

Video 4-1 Sagittal sweep of normal liver parenchyma and porta
hepatis structures

Video 4-2 Subcostal oblique sweep through a normal liver, hepatic
veins, portal veins, gallbladder, and pancreas

Video 4-3 Geographic fatty infiltration

Video 4-4 Rapidly perfusing hemangioma (contrast-enhanced
ultrasound with maximum-intensity projection)

Video 4-5 Classic focal nodular hyperplasia on contrast-enhanced
ultrasound

Video 4-6 Classic hepatic adenoma on contrast-enhanced
ultrasound with maximum-intensity projection

Video 4-7 Classic hepatocellular carcinoma

Video 4-8 Classic colorectal metastasis

Chapter 7 'The Pancreas
Phillip Ralls

Video 7-1 Acute pancreatitis with perirenal and retroperitoneal
inflammation

Video 7-2 Acute pancreatitis with inflammation, acute fluid
collection, and heterogeneous pancreas

Video 7-3 Chronic pancreatitis with dilated pancreatic duct and
multiple intraductal stones

Video 7-4 Chronic pancreatitis with color comet-tail artifact
highlighting parenchymal calcifications

Video 7-5 Pancreatic carcinoma with small, cystic area

Video 7-6 Pancreatic carcinoma encases and narrows superior
mesenteric artery

Video 7-7 Mucinous cystic neoplasm, tail of pancreas

Video 7-8 Small, nonhyperfunctioning pancreatic endocrine tumor

Chapter 8 The Gastrointestinal Tract
Stephanie R. Wilson

Video 8-1 Carcinoid tumor of ileum

Video 8-2 A Crohn’s complication: stricture
B Hyperemia

Video 8-3 A Contrast-enhanced ultrasound (CEUS), cross-
sectional image, to determine activity of Crohn’s disease
B CEUS, long-axis image

Video 8-4 Crohn’s complication: stricture with exaggerated and
dysfunctional peristalsis

Video 8-5 A Crohn’s complication: incomplete mechanical small
bowel obstruction (cross-sectional view)

B Crohn’s complication: incomplete mechanical small bowel
obstruction (long-axis view)

Video 8-6 Crohn’s complication: enterovesical fistula

Video 8-7 Paralytic ileus

Chapter 13 Dynamic Ultrasound of Hernias of
the Groin and Anterior Abdominal Wall
A. Thomas Stavros and Cynthia T. Rapp

Video 13-1 Direct inguinal hernia

Video 13-2 Large, indirect inguinal hernia

Video 13-3 Fat-containing indirect inguinal hernia

Video 13-4 Large, fat-containing indirect inguinal hernia

Video 13-5 Small, fat-containing indirect inguinal hernia

Video 13-6 Change in hernia contents during Valsalva maneuver

Video 13-7 Large, wide necked, fat-, bowel-, and fluid-containing
direct inguinal hernia

Video 13-8 Partially reducible indirect inguinal hernia containing
fat and bowel

Video 13-9 Nonreducible fat-containing epigastric linea alba
hernia

Video 13-10 Fat-containing indirect inguinal hernia during
compression maneuver

Video 13-11 Bilateral inguinal hernias

Video 13-12 Fat-containing direct left inguinal hernia

Video 13-13 Large, fat-containing indirect inguinal hernia

Video 13-14 Fat-containing femoral hernia

Video 13-15 Moderate-sized right femoral hernia

Video 13-16 Bilateral femoral hernias

Video 13-17 Moderate-sized, fat-containing, nonreducible left
spigelian hernia

Video 13-18 Large, fat- and bowel-containing, incompletely
reducible spigelian hernia

Video 13-19 Diastasis recti abdominis

Video 13-20 Small, fat-containing, nonreducible epigastric linea
alba hernia

Video 13-21 Two adjacent, moderate-sized, fat-containing,
incompletely reducible epigastric linea alba hernias

Video 13-22 Moderate-sized, fat-containing, reducible incisional
hernia

Video 13-23 Two adjacent, moderate-sized, fat-containing
incisional hernias

Video 13-24 Femoral hernia, with fat, partially reducible; indirect
inguinal hernia with fat, partially reducible

Video 13-25 Bilateral indirect and bilateral direct inguinal hernias:
“pantaloon” hernias
Video 13-26 Six hernias
A. Two fat-containing hernias, left reducible femoral and left
indirect inguinal hernia
B. Moderate-sized, fat-containing, reducible right femoral
hernia
C. Moderate-sized, fat-containing, incompletely reducible left
indirect inguinal hernia
D. Small, fat-containing indirect inguinal hernia
E. Two moderate-sized, fat-containing, incompletely reducible
incisional hernias
Video 13-27 Large, fat- and bowel-containing, recurrent inguinal
hernia
Video 13-28 Moderate-sized, fat-containing, reducible recurrent
inguinal hernia
Video 13-29 Small, fat-containing, reducible recurrent inguinal
hernia
Video 13-30 Strangulated right femoral hernia

Video 13-31 Round ligament and inguinal canal (canal of Nuck) in
a female
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Chapter 18 The Thyroid Gland
Luigi Solbiati, J. William Charboneau, Carl C. Reading,
E. Meridith James and lan D. Hay

Video 18-1 Colloid cysts

Video 18-2 Honeycomb pattern of benign nodule

Video 18-3 Adenoma

Video 18-4 Papillary carcinoma: fine calcifications

Video 18-5 Papillary carcinoma: coarse and fine calcifications

Video 18-6 Fine-needle aspiration

Video 18-7 Hashimoto’s thyroiditis

Chapter 19 'The Parathyroid Glands
Bonnie |. Huppert and Carl C. Reading

Video 19-1 Small, 5-mm parathyroid adenoma

Video 19-2 A Diffuse bilateral parathyroid gland hyperplasia
posterior to thyroid

B Superior and inferior parathyroid gland enlargement
posterior to thyroid

Video 19-3 Left superior parathyroid adenoma posterior to thyroid

Video 19-4 Inferior parathyroid adenoma adjacent to lower pole of
thyroid

Video 19-5 Ectopic superior parathyroid adenoma along cervical
spine posteriorly

Video 19-6 Ectopic intrathyroid parathyroid adenoma with rypical
vascularity

Video 19-7 Ectopic parathyroid adenoma in left carotid sheath
posterior to jugular vein

Video 19-8 Small parathyroid adenoma, deep to left lobe thyroid,
missed in multinodular thyroid

Video 19-9 A Small, highly hypoechoic, right inferior parathyroid
adenoma (longitudinal view)
B Small, highly hypoechoic, right inferior parathyroid adenoma
(transverse view)
Video 19-10 A Biopsy of ectopic intrathyroid parathyroid adenoma

B Biopsy of ectopic parathyroid adenoma within left carotid
sheath

Chapter 21 'The Scrotum
Brian Gorman

Video 21-1 Atrophic testis

Video 21-2 Epidermoid cyst

Video 21-3 Varicocele in patient performing a Valsalva maneuver,
with color Doppler

Video 21-4 Postvasectomy appearance of epididymis and vas
deferens

Video 21-5 “Dancing megasperm,” postvasectomy image of
scrotum

Video 21-6 Acute orchitis; color Doppler ultrasound shows
increased flow in left testis

Video 21-7 Inferior traumatic rupture, tunica albuginea, hematoma
in testis, and extrusion of seminiferous tubules

Chapter 22 The Rotator Cuff
Marnix T. van Hosbeeck, Dzung Vu, and
J. Antonio Bouffard

Video 22-1 Supraspinatus tendon anisotropy

Chapter 24 Musculoskeletal Interventions
Ronald S. Adler

Video 24-1 Contrast effect
Video 24-2 Injection of calcific tendinosis

Video 24-3 Autologous blood injection of 50-year-old woman with
lateral epicondylitis

Chapter 26 'The Peripheral Arteries
Joseph F. Polak and Jean M. Alessi-Chinetti

Video 26-1 Color Doppler showing aliasing in proximal superficial
femoral artery

Video 26-2 Arteriovenous fistula between common femoral vein
(blue) and common femoral artery (red)

Video 26-3 Femoral artery pseudoaneurysm

Video 26-4 No flow in covered stent in popliteal artery but flow at
attachment point (type 1 endoleak)

Video 26-5 Femoral pseudoaneurysm during thrombin injection

Video 26-6 Femoral pseudoaneurysm during performance of
thrombin injection

Chapter 27 The Peripheral Veins
Amy Symons Ettore and Bradley D. Lewis

Video 27-1 Normal complete venous compression

Vidcq 27-2 Slow echogenic rouleaux blood flow within subclavian
vein

Vidcq 27-3 Slow echogenic rouleaux blood flow within popliteal
vein

Video 27-4 Acute hypoechoic deep venous thrombosis

Video 27-5 Acute deep venous thrombosis

Video 27-6 Chronic deep venous thrombosis popliteal vein

Vidc(.) 27-7 Chronic deep venous thrombosis in internal jugular
vein

Video 27-8 Venous insufficiency

Video 27-9 Incompetent perforating vein

Video 27-10 Catheter-induced deep venous thrombosis

Video 27-11 Mobile deep venous thrombosis

Chapter 28 Overview of Obstetric Imaging
Deborah Levine

Video 28-1 Sagirttal view of uterus with 17-week gestational age
fetus in cephalic presentation

Video 28-2 Normal intracranial anatomy at 19 weeks’ gestation
Video 28-3 Four-chamber view of beating fetal heart

Video 28-4 Normal fetal kidneys and lumbosacral spine

Video 28-5 Umbilical arteries and bladder

Chapter 30 The First Trimester
Clifford S. Levi and Edward A. Lyons
Video 30-1 Normal embryonic cardiac activity
Video 30-2 Embryonic demise
Video 30-3 Calcified yolk sac, embryo without cardiac activity
Video 30-4 Ruprured ectopic pregnancy
Video 30-5 Cesarean section implantation

Chapter 31  Chromosomal Abnormalities
Bryann Bromley and Beryl Benacerraf

Video 31-1 Nuchal translucency

Video 31-2 Cystic hygroma

Video 31-3 Echogenic bowel

Chapter 32 Multifetal Pregnancy
Tejas S. Mehta

Video 32-1 Diamniotic dichorionic twins at 11 weeks
Video 32-2 Diamniotic monochorionic twins in first trimester
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Video 32-3 Sextuplet pregnancy in IVE patient

Video 32-4 “Twin peak” sign

Video 32-5 Diamniotic monochorionic twin at 19 weeks
Video 32-6 Twin-twin transfusion syndrome, polyhydramnios

Video 32-7 "Twin-twin transfusion syndrome, one twin high in
uterus, one foating twin in polyhydramnios sac

Video 32-8 Thoraco-omphalopagus conjoined twins

Chapter 34 'The Fetal Brain
Ants Toi and Deborah Levine

Video 34-1 Choroid plexus fills ventricles, normal-appearing
frontal horns and cavum of septum pellucidum

Video 34-2 Occipital horns in “owl’s eye” view; thalamus;
hypoechoic corpus callosum connecting hemispheres above
cavum septum pellucidum (CSP); anterior frontal horns
(coronal)

Video 34-3 Corpus callosum above cavum septum pellucidum
(CSP) (sagittal midline)

Video 34-4 Bilateral choroid plexus cysts (axial)
Video 34-5 Bilateral ventriculomegaly (axial)

Video 34-6 Typical Chiari I1 cranial findings with neural tube
defect (axial)

Video 34-7 Agenesis of corpus callosum (axial)

Video 34-8 Agenesis of corpus callosum (sagittal)

Chapter 35 The Fetal Spine
Eric E. Sauerbrei

Video 35-1 Myelomeningocele

Video 35-2 Sacrococeygeal teratoma

Chapter 36 The Fetal Chest
Rola Shaheen and Deborah Levine

Video 36-1 Congenital cystic adenomatoid malformation

Video 36-2 Small pleural effusion at 16 weeks’ gestational age

Video 36-3 Left-sided congenital diaphragmatic hernia at 32
weeks’ gestational age (transverse view)

Video 36-4 Left-sided congenital diaphragmatic hernia ar 32
weeks’ gestational age (sagittal view)

Video 36-5 Large left-sided congenital diaphragmaric hernia with
large amount of liver in chest

Video 36-6 Right-sided congenital diaphragmatic hernia

Chapter 37 The Fetal Heart
Elizabeth R. Stamm and Julia A. Drose
Video 37-1 Normal apical four-chamber view
Video 37-2 Normal subcostal four-chamber view
Video 37-3 Normal appearance of aorta and pulmonary arteries
Video 37-4 Normal appearance of aorta and pulmonary arteries
Video 37-5 Short-axis views of ventricles
Video 37-6 Three-vessel view of fetal heart
Video 37-7 Gray scale of aortic arch
Video 37-8 Color Doppler of aortic arch
Video 37-9 Overriding aorta in fetus with tetralogy of Fallot

Chapter 38 The Fetal Abdominal Wall and
Gastrointestinal Tract
Jodi F. Abbott

Video 38-1 Echogenic bowel

Video 38-2 Duplication cyst at 21 weeks

Video 38-3 Gastroschisis at 26 weeks

Online Video Contents xxi

Chapter 39 The Fetal Urogenital Tract
Katherine W. Fong, Julie E. Robertson, and
Cynthia V. Maxwell

Video 39-1 Perirenal urinoma

Video 39-2 Dilated penile urethra

Video 39-3 Bilateral adnexal cysts

Chapter 40 'The Fetal Musculoskeletal System
Phyllis Glanc, David Chitayat, and Sheila Unger

Video 40-1 Thanatophoric dysplasia

Video 40-2 Clubfeet at 21 weeks

Chapter 41  Fetal Hydrops
Deborah Levine

Video 41-1 Fertal abdomen at 30 weeks’ gestational age in fetus
with ascites (transverse view)

Video 41-2 Fetal thorax with bilateral pleural effusions (transverse
view)

Video 41-3 Small pericardial effusion in fetus with poorly
contractile heart

Video 41-4 Anasarca in fetus with congenital cystic adenomatoid
malformation

Video 41-5 Middle cerebral artery Doppler studies

Chapter 43 Fetal Surveillance:
Doppler Assessment of Pregnancy and
Biophysical Profile
Maryam Rivaz, Norman L. Meyer, Rebecca A. Uhlmann,
and Giancarlo Mari

Video 43-1 Fetal breathing movements

Video 43-2 Feral motion

Video 43-3 Feral tone

Chapter 44  Sonographic Evaluation of
the Placenta
Thomas D. Shipp

Video 44-1 Placental lake

Video 44-2 Placenta increta

Video 44-3 Placenta percreta

Video 44-4 Placental infarctions

Video 44-5 Circumvallate placenta

Video 44-6 Vasa previa

Chapter 45 Cervical Ultrasound and

Preterm Birth
Wendy L. Whittle, Katherine W. Fong, and
Rory C. Windrim

Video 45-1 Open cervix, membranes bulging through cervix into
vagina; sludge in amniotic fluid
Chapter 46  Ultrasound-Guided Invasive

Fetal Procedures
Benjamin Hamar

Video 46-1 Amniocentesis needle being withdrawn from amniotic
fluid cavity

Chapter 47 Neonatal and Infant Brain Imaging
Carol M. Rumack and Julia A. Drose

Video 47-1 Chiari II malformation (axial view)

Video 47-2 Chiari IT malformation, (coronal view)




