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Note: As Doppler ultrasound is the subject of the book, all entries refer to Doppler ultrasound unless otherwise
indicated. Page numbers followed by “f” and “t” refer to figures and tables respectively.

A

Abdomen (fetal), 160 f
wall malformations, 114−115

Abdominal diameter (AD)
antiphospholipid-antibody syn-

drome, 172 f
IUGR assessment, 92−93, 92 f

A blood flow, 163, 163 f
A/B ratio, 26−27, 39

aorta (fetal), 38 f
cerebral artery (middle), 38 f, 100 f
percentiles, 37 f
umbilical artery, 100f

Absent or reversed end-diastolic flow
(ARED), preeclampsia, 106

Absorption, 6
Acardius, 122 f, 126
Acetylsalicylic acid (ASA), 47

preeclampsia, 105
Acidosis, 152

clinical significance of Doppler ul-
trasound, 141

Doppler ultrasound, vs. cardiotoco-
gram, 139−140, 139 t

labor, 148
Acoustic output, 21
Acoustic power, 21
Acranius, 126
Adnexal tumor, 85, 89 f
Air, resistance to sound waves, 13
Alias phenomenon, 18, 18 f, 19 f
Allergic reactions, contrast medium,

197
Amniocentesis, 61
Amniotic fluid, 61

anhydramnios, 119, 119 f, 120 f
hydramnios-oligohydramnios, 127−

128
pregnancy, late stages, 143
reduction, 56

Amniotic fluid index (AFI), 178
A-mode (amplitude mode), 7, 7 f
Amplitude-coded flow display, 19−20
Anastomatoses, portal vein, 159
Anemia

fetal, 61, 129−131, 130 t
hemodynamic consequences,

129 t

indications, 129 t
intraperitoneal transfusion, 130−

131
monitoring treatment, 130
noninvasive procedures, 129−131

maternal, 58
Aneurysm(s)

differential diagnosis, 111
intra-abdominal, 115

Anhydramnios, 119, 119 f, 120 f
Annular phased array transducer, 13
Antibody titer, 129
Antihypertensives, uteroplacental

hemodynamics, 63−64
Antiphospholipid-antibody syn-

drome, 172−176, 173−176 f
anatomical measurements, 172 f
aorta, 175 f
deep vein thrombosis (DVT), 172
ductus venosus, 176 f
inferior vena cava, 176 f
middle cerebral artery, 173 f, 175 f
placental-cerebral ratio, 173 f
pulsatility index, 174 f, 175 f
resistance index, 172
time average maximum velocity

(TAMX), 174 f, 175 f
umbilical artery, 174 f
uterine arteries, 173 f, 174 f

Aorta (fetal)
A/B ratio, 38f
antiphospholipid-antibody syn-

drome, 175 f
arrhythmia, 60 f
bifurcation, 120 f
blood flow, 59−60, 59 f

classification, 32
end-diastolic block, 48−49
evaluation criteria, 59
late pregnancy, 143−144 t, 144 f,

144 t
physiological changes, 60
qualitative analysis, 144, 144 t
quantitative analysis, 143, 144 t
reference values, 59−60, 60 t
waveform, notches, 57

blood redistribution, (brain-spar-
ing), 107−108

correct display, 69 f

diagnostic significance of ultra-
sound, 152

Doppler angle, 70 f
endarteritis obliterans, 168 f
fetal anemia, 130, 130 f
fetal growth restriction, 167 f, 177 f
feto-fetal transfusion syndrome

acceptor, 180 f
donor, 179 f

index quotient, 37, 38 f
multiple pregnancies, 124
Potter syndrome, 169 f
pulsatility index (PI), 38 f
renal arteries, absence, 120 f
resistance index (RI), 38 f, 49, 59 t

near term, 148
second/third trimesters, 48−49, 49 f

advantages, 49
bifurcation, 49 f, 50 f
diastolic reverse flow, 50 f
mean values and standard devia-

tion, 50 f
resistance index (RI), 49
reverse flow in inferior vena

cava, 50 f
term effect, 146, 146 f, 148
ultrasound errors, 74−75 f

Doppler angle, 70 f
Aorta (ovarian), 41
Aortic arch, 44 f, 49 f, 176 f
Aortic isthmus, 146, 147 f
Arcuate artery, ectopic pregnancy,

87−88
Arterial pressure, fetal anemia, 131
Arteries see individual arteries
Arteriovenous shunts, 57−58
Artifacts, 13−15

distal acoustic shadowing, 13, 13 f
dorsal sound amplification, 13, 13 f
geometrical distortion, 15
margin shadow, 14, 14 f
repetition artifact, 14−15, 14 f
side lobe, 14, 14 f
slice thickness artifact, 14, 14 f

Ascites, 118 f
Asphyxia (fetal), 139, 148

cesarean section, 141
clinical significance of Doppler ul-

trasound, 141
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Asphyxia (fetal)
Doppler ultrasound vs. cardiotoco-

gram, 139, 139 t
Aspirin, preeclampsia, 105
Atenolol, 55, 64
Atrium, 160−161, 161 f

B

�1-sympathomimetic drugs, 55
Balance index (BI), term effect, 146
Balloon catheter, 198
Baseline shift, 18, 19 f

errors, 71 f, 73 f, 74 f, 76 f
settings, 22

�-blockers, uteroplacental hemody-
namics, 64

Bimodal curve, 32
Biomechanical effects, 20−21
Biparietal diameter (BPD)

antiphospholipid-antibody syn-
drome, 172 f

IUGR assessment, 92, 92 f
“Birds wing” pattern, 170 f
Bladder, 118 f, 120 f
Blood flow

analysis through pregnancy, 53−64
late stages, 143−149

breast tumors see Breast tumors,
blood flow

classification, 32−33, 33 f
diastolic see Diastolic blood flow
fetal anemia, 130
fetoplacental vessels, 56−59
indices, 27 t
multiple pregnancies, 125
physiological changes

aorta (fetal), 60
carotid arteries, 61
fetal blood vessels, 108 f
fetoplacental blood supply, 54,

58−59
maternal blood vessels, 108 f
umbilical vein, 58−59

systolic see Systolic blood flow
“term effect,” 57, 146, 146 f
umbilical cord complications, 133,

134 f
uteroplacental vessels, 42
velocity measurement, 15−16, 53, 143

indices, 26−28, 27 f, 28 f
peak flow velocity, 161−162

Blood pressure, uteroplacental ves-
sels, 42

Blood redistribution
brain-sparing see Brain-sparing

phenomenon
fetal emergency, 107, 108

Blood vessels
adaptation in pregnancy, 42
examination of specific vessels, 44−

52

fetal see Fetal blood vessels
maternal see Maternal blood ves-

sels
see also specific arteries/veins

Blood viscosity, 25
Blood volume

changes through pregnancy, 145 f
fetal anemia, 131

B-mode (brightness mode), 8, 8 f
record of results, 65
safety aspects, 21
settings, 22
vaginal sonography, 185−186

Bone, ultrasound energy absorption,
20

Bradycardia, 165
Brain-sparing phenomenon, 37, 51,

51 f, 107−108
endarteritis obliterans, 168 f
fetal growth restriction, 167 f
fetal hydrocephalus, 112
Potter syndrome, 169 f
preeclampsia, 107−108

Breast(s)
circulatory changes in menstrual

cycle, 202
pulsatility index (PI), 205
resistance index (RI), 205
tumors see Breast tumors

Breast tumors
blood flow, 201−206

angio mode, 203−204, 206
benign changes, 205, 206 f
capillaries, 201, 205, 206
color-coded PW Doppler, 202−

203, 203, 203 f
continuous wave Doppler, 201−

202, 202 f
contrast medium, 204, 204 f
differential diagnosis, 205−206
malignant changes, 205, 206f
markers examined, 205
power Doppler, 203−204
pulsed wave Doppler, 202, 202 f

blood vessels, 185 f
malignant changes, 201, 203
vascular supply, benign vs. malig-

nant, 205, 206 f
Bupivacaine, 64

C

Calcium antagonists, uteroplacental
hemodynamics, 64

Cancer see Tumor(s)
Capillaries, 201, 205
Cardiac arrhythmias, 165, 165 f
Cardiac malformations, 114, 114 f, 151

Doppler ultrasound indication, 96
hepatic veins and, 164 f

Cardiotocogram (CTG), 148

abnormal, 102
cesarean section incidence, 105
fetal anemia, 129
fetal growth restriction, 177 f

“birds wing pattern,” 170 f
Doppler ultrasound, vs., 139−141,

139 t
information time lead, 140, 140 f
neonatal acidosis, 139−140, 139 t
neonatal asphyxia, 139, 139 t

labor, 148
validation of indices, 100

Carotid arteries, 51, 60−61
bifurcation, 52 f
internal, 61
jugular vein, and, 52 f
late pregnancy, 144
low end-diastole, 52 f
mean values and standard devia-

tion, 52 f
physiological flow changes, 61
reference values, 61

Cavitation, 20
Center of gravity (CG), 29
Center of gravity line (CL), 29, 30 f
Cerebellum, intrauterine growth re-

tardation (IURG), 93, 93 f
Cerebral arteries

blood flow analysis, 60−63
diagnostic significance of ultra-

sound, 153
late pregnancy, 144, 145 f
redistribution of blood, 153

see also Brain-sparing phenome-
non

reversed diastolic flow, 113, 113 f
see also individual arteries

Cerebral cysts, 111, 112 f
Cerebral edema, transducer inflicted,

108
Cerebral palsy, 151
Cesarean section

asphyxia, 141
incidence, cardiotocogram (CTG),

105
Chorion

assessment, 88 f
structure characteristics, 88 f

Chorionic vessels, 42
Chromolaparoscopy, ultrasound vs.,

198
Chromoperturbation, 198
Circulation see Fetal circulation
Clinical effectiveness, 151
Clinical efficacy, 151
Coccygeal teratomata, diagnosis, 118,

118 f
Colon cancer, metastatic, 187
Color-coded Doppler ultrasound, 19

breast tumors, 202−203, 203 f
color gain, 23
endometrial carcinoma, 194 f

Index
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fetal anomalies, diagnosis, 111
ovaries, 188−190, 188 f, 189 t
pulse repetition frequency, 23
PW Doppler, 202−203, 203 f
safety aspects, 21
size of color window, 23
transvaginal see Transvaginal ultra-

sound
Color flow mapping (CFM), 186
Concave wave front, 10, 10 f
Conjoined twins, 121, 121 f, 122 f
Constant flow ratio (AA), 28
Continuous wave (CW) Doppler, 17

breast tumors, blood flow, 201−
202, 202 f

safety aspects, 21
Contrast medium, 197

breast tumors, blood flow, 204,
204 f

contraindications, 197, 204
side effects, 197, 204

Contrast ultrasound, 197−198
contraindications, 197
pain, 198
side effects, 197

Convex array scanner, 11, 11 f
Corpus luteum, 87, 88, 188 f

neovascularization, 184 f
Curved array scanner, 11, 11 f
Cyst(s)

differential diagnosis, 111
intracerebral, 111, 112 f
kidney, 116, 117 f
liver, 115, 116 f
lung, 113
ovaries, 117 f, 183 f

D

Deep vein thrombosis (DVT), anti-
phospholipid-antibody syndrome,
172

Demodulator, 16
Depth gain compensation (DGC), 7
D-galactose granules, 197
Diabetes, Doppler ultrasound indica-

tion, 96
Diaphragm anomalies, 113−114
Diaphragmatic hernia, 113
Diastolic blood flow

breast tumors, 205−206
diagnostic significance, 153
end-diastolic block

aorta, 48−49
umbilical vessels, 57 f, 152−153

preeclampsia, 106
reversed

aortic, 50 f
cerebral arteries, 113, 113 f
clinical significance, 156

umbilical vessels, 55, 57 f, 152−153

variability
evaluation, 39
multiple pregnancies, 125

velocity indices, 53
Diffraction, 6, 6 f
Dihydralazine, 63
Distortion, 15
Documentation, 65−68, 66−68 f
Doppler angle, 16, 16 f, 16 t, 69−70 f

correction factors, 16, 16 t
errors, 16, 16 t, 73 f, 74 f, 75 f, 76 f
evaluation problems, 25−26
optimal angle, 76 f

Doppler formula, 16
Doppler frequency (shift), 15, 15 t

calculation, 16
Doppler ultrasound, 15−20

amplitude-coded flow display, 19−
20

documentation o f, 65−68, 66−68 f
errors see Ultrasound errors
evaluation see Evaluation indices
gynecological see Gynecological

Doppler ultrasound
history, 3
instrument settings, 22−23
during labor, 148−149
near term findings, 143−149
obstetric uses see Obstetric Doppler

ultrasound
orientation of tracings spectra, 22−

23
principles, 15−16, 15 f
scaling time axis, 22
wall filter see Wall filter
see also individual techniques;

specific applications
Doppler window, 17
Downs syndrome, 93
Ductus arteriosus, 62, 159, 159 f

fetal anemia, 130 t
Ductus venosus, 42, 159, 159 f, 161−

162
anatomy, 160, 160 f
antiphospholipid-antibody syn-

drome, 176 f
blood flow, 62−63

abnormal, 163 f
A blood flow, 163 f
curve, 161 f, 162 f
ES reduced, 164 f
patterns, 162 f

fetal growth restriction, 177 f
feto-fetal transfusion syndrome

acceptor, 180 f, 182 f
donor, 179 f, 182 f

measurement point, 161 f
placental insufficiency, 164 f

E

Echocardiography
hydramnios-oligohydramnios, 128
indications, 114
multiple pregnancies, 125

Eclampsia see Preeclampsia/
eclampsia

Ectopic pregnancy, 85−89
characteristic findings, 85
chorion vascularization, 183
diagnostic validity, 87 f, 87 t
differential diagnosis, 85−86
early diagnosis, 184, 184 f
perfusion resistance, 88 f
physiological events, 86
serum �-hCG level, 85
transvaginal sonography, 85

color Doppler, 86−89
diagnostic validity, 86, 87 f, 87 t
effectiveness, 86−87
errors, 87−88

Endarteritis obliterans, fetal growth
restriction, 168, 168 f

Endometrial carcinoma, 191, 194 f
B-mode, 194 f
color Doppler, 194 f
detection, 193
pulsatility index (PI), 194
resistance index (RI), 194

Endometrium
atrophies, 193 f
blood supply, 192 f
echoic, 88 f
examination, 191−195
hyperplasia, 191
luteal phase, 193, 193 f
ovulation, 193 f
polyps, 191, 191 f
postmenopausal changes, 193
premenopausal changes, 192−193
structure, 191
tamoxifen, 194−195
thickness, 185, 193 f, 195

clinical implications, 195
tumors, 193−194

see also Endometrial carcinoma
zones, 192

Endothelium, gestational hyperten-
sion, 103

Epidural anesthesia, 64
Errors see Ultrasound errors
Erythrocytes, velocities, 17 f
Estrogen, endometrium perfusion,

193 f
Evaluation indices, 25−39, 26 f, 29 f

angle problems, 25−26
clinical procedure, 33−34
computerized analysis, 39
index quotients, 37
obstetric practice, 39

Index
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Evaluation indices
optical classification, 32−33
perinatal risk and, 33 f
pulsatile blood flow, 27 f
qualitative measurements, 25
quantitative measurements, 25
reference curves, 34
two-dimensional, 26−32

4-point model (4 MPM), 32, 32 f
acceleration indices, 28−29
path length index, 29
relative flow index, 30 f, 31−32
temporal indices, 29
velocity indices, 26−28, 27 f, 28 f
waveform assessment, 30−31, 31 f

wall filter, 26
see also specific indices

Exercise, maternal, 60

F

Fast Fourier transform (FFT), 17, 17 f
Femoral arteries, late pregnancy

sonography, 145
Femur measuremen t

antiphospholipid-antibody syn-
drome, 172 f

intrauterine growth retardation
(IURG), 93, 93 f

Fetal anemia see Anemia, fetal
Fetal anomalies, 91, 111−122, 111 t

abdominal wall, 114−115
anhydramnios and, 119, 119 f
Doppler ultrasound indication, 96
head and neck region, 111−113,

111 f, 112 f, 113 f
hydrops fetalis, 119
malformations in early pregnancy,

121, 122 f
placental examination, 119
see also individual anomalies

Fetal aorta see Aorta (fetal)
Fetal blood supply, 42, 43 f, 44

fetoplacental see Fetoplacental
blood supply

peripheral resistance, 44
see also specific arteries

Fetal blood vessels
blood flow analysis, 59−63

physiological/pathogenic profiles,
108 f

central, 50−51
examination, IUGR, 94
peripheral, 47−49
ultrasound errors, 69−82

correct display, 69
examination, 71−72 f
role of Doppler angle, 69−70 f

see also Fetal blood supply; Fetal
circulation; specific arteries/veins

Fetal brain
aneurysms, 112 f

blood supply see Cerebral arteries
cysts, 111, 112 f

intracerebral pressure, 112, 112 f
sparing see Brain-sparing phenom-

enon
Fetal circulation, 43 f

arterial see Fetal blood supply
multiple pregnancies, 126
near term, 143

balance, 146−147
venous see Fetal venous circulation

Fetal disease, Doppler ultrasound in-
dication, 96

Fetal growth restriction, 94, 95 f, 167,
167 f
endarteritis obliterans and, 168,

168 f
marked, 177, 177 f
multiple pregnancies, 124−125,

125 t
see also Intrauterine growth retar-

dation (IURG)
Fetal heart rate, ultrasound indica-

tions, 97
Fetal hydrocephalus, 112−113, 112 f,

113 f
Fetal venous circulation, 159−165

anatomy, 159−160
A blood flow, 163, 163 f
clinical studies, results, 162
display, 161−162, 161 f, 162 f
ductus venosus to foramen ovale,

160, 161 f
elevated intraatrial pressure and,

163
indices, 162
inferior vena cava to right atrium,

160−161, 161 f
physiology, 160−161, 161 f
premature fetuses, 164−165
see also individual veins

Feto-fetal transfusion syndrome
(FFTS), 58, 123, 127, 163, 178−181
abnormal blood flow, 164 f
acceptor monitoring

aorta, 180 f
biological measurements, 181 f
donor vs., 182 f
ductus venosus, 180 f
umbilical artery, 180 f

diagnosis, 119, 121 f
donor monitoring

acceptor vs., 182 f
aorta, 179 f
biometry, 181 f
ductus venosus, 179 f
umbilical artery, 178 f

Fetoplacental blood supply, 42
dichorionic pregnancy, analysis,

126
examination, IUGR, 94
late pregnancy changes, 145

monochorionic pregnancy, analysis,
126

multiple pregnancies, 125
see also Umbilical artery

Fetoplacental blood vessels
blood flow analysis, 55−59
evaluation in preeclampsia, 106
redistribution of blood (brain spar-

ing), 107−108
see also Fetoplacental blood supply;

Umbilical artery; Umbilical vein
Fetoplacental perfusion disorders,

screening, 102
Fetus

blood redistribution (brain spar-
ing), 107−108

examination in 3rd trimester, 91
measurements, IUGR screening, 102
preeclampsia effects, 106
premature, Doppler monitoring,

164−165
see also entries beginning feto-/fetal

Fibromas/fibroids see Uterine my-
omas

Flow velocity waveform Fmax(t), 25
Focusing, 9−10

B-mode settings, 22
dynamic, 10
internal, 10

Foramen ovale, 44, 160, 160 f
Frank−Starling principle, 60
Frequency (f), 4

G

Gain, B-mode settings, 22
Gastrointestinal tract, malformations,

114−115
Gastroschisis, 114, 115 f
Geometrical distortion, 15
Gestational age, determination, 93
Gonadotropic-releasing hormone

(GnRH), 184
Gosling−King index see Pulsatility

index (PI)
Growth restriction see Fetal growth

restriction
Gynecological Doppler ultrasound,

183−195
pelvic diagnosis, 185−186
tumor angiogenesis, 184−185
see also individual techniques;

specific conditions

H

Head
circumference (HC), 92, 92 f
fetal anomalies, 111−113, 111 f, 112 f,

113 f

Index
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Hear t
conjoined, 121 f
disease, 98
ectopic, 114, 114 f
rate, 97
recorded abnormalities, 96
septal defects, 114, 114 f
sparing, 108

premature fetus, 164
see also entries beginning cardio-/

cardiac
Heat stress, blood flow changes, 54
Height width index (HWI), 29, 29 f
HELLP syndrome, diagnosis, 103−109
Hemangiomata, 113, 115
Hemodynamics see Blood flow
Hepatic veins, 159−160, 159 f, 160

A blood flow, 164 f
cardiac malformation, 164 f
fetal growth restriction, 177 f
hydrops fetalis, 164 f
negative ES blood flow, 164 f
reverse flow, 163

Hereditary galactosemia, 204
Hertz (Hz), 4
High pass filter (HPF), 19

velocity profile loss, 31
Hydralazine, 64
Hydramnios-oligohydramnios, 127−

128
Hydrocephalus, 112−113, 112 f, 113 f
Hydronephrosis, 116, 117 f
Hydroperturbation, tubal, 184
Hydrops fetalis, 58, 119

hepatic veins, 164 f
pulsations in umbilical cord, 163

Hypertensive disorders, pregnancy,
103
see also Preeclampsia/eclampsia

Hypervolemia, 165
Hypoxemia, 153
Hypoxia, umbilical vein, 58
Hysterectomy, 191
Hysteroscopic examination, ultra-

sound vs., 198

I

Iliac arteries, 41, 41 f, 44, 186
Iliac vein, 44, 45 f
Imaging errors see Artifacts
Immune system, preeclampsia, 104
Impedance index (IMI), 28
Inferior vena cava (IVC), 62 f, 160−161,

161 f
antiphospholipid-antibody syn-

drome, 176 f
blood flow analysis, 62
blood flow curve, 161 f
endarteritis obliterans, 168 f
measurement point, 161 f

peak blood flow velocity, 161−162
reverse flow, 163

Infertility, diagnosis, 197−199
Intensity, 21
Intensity special peak time average

(ISPTA), 21
Interference, 6
Intervillous space, venous drainage,

42
Intestinal hyperperistalsis, 115 f
Intestinal peristalsis, 114
Intracranial pressure, measurement,

112−113, 112 f
Intrapartum pain relie f, 64
Intrauterine death, Doppler ultra-

sound indication, 96
Intrauterine growth retardation

(IURG), 55, 152
biological measurements, 92−94

basic principles, 92
growth restriction, 94
procedure for abnormal

measurements, 93
specific measurements, 92−93

clinical studies, 155
preeclampsia, 106
screening, 102
suspected, 94−96

Isradipin, 64

J

Jugular vein, 52 f

K

Kidney
agenesis, 117 f
aplasia, 116
blood supply see Renal artery
polycystic, 116, 117 f
Potter syndrome, 169 f
pressure, 117 f
vascular resistance, preeclampsia,

104

L

Labetalol, 64
Labor

Doppler ultrasound during, 148−149
pain relie f, 64
umbilical vein, effect on, 58

Laparoscopy, 86, 88 f
Leg, 93 f
Linear array scanner, 11, 11 f
Liver

cysts, 115, 116 f

tumor(s), 115, 116 f
tumors, 115, 116 f
venous drainage see Hepatic veins

Low-dose Aspirin Study in Pregnancy
(CLASP study), 157

Lung anomalies, 113−114
cystic areas, 113
hypoplasia, 113

M

Magnetostriction, 4
Mammary tumors see Breast tumors
Maternal blood vessels

errors in Doppler ultrasound, 71−
72 f

examination methods, 44, 46−47
IUGR, 94

physiological and pathogenic flow
profiles, 108 f

preeclampsia, 107 f
see also specific arteries/veins

Maternal exertion, blood flow
changes, 54, 60

Maternal heat stress, blood flow
changes, 54

Mean flow velocity Fmax(TA), 39
Mechanical effects of ultrasound, 20−

21
Mechanical sector scanners, 12−13

disadvantages, 13
Menstrual cycle

ovarian perfusion, 188
time course of changes, 183

Methyldopa, 63
Metoprolol, 64
Microstreaming, 20
Middle cerebral artery (MCA), 50−51,

51 f, 60−61, 61 f, 111 f
abnormal findings, 50−51, 51 f
A/B ratio, 38 f, 100 f
antiphospholipid-antibody syn-

drome, 173 f, 175 f
cerebral edema, 61 f
correct display, 69 f
Doppler angle, acute, 79 f
Doppler ultrasound, errors, 76 f
fetal anemia, 130, 130 f
high diastolic flow, 51 f
index quotient, 37, 38 f
late pregnancy, 144
low end-diastole, 51 f
optimal settings, 79 f
physiological flow changes, 61
pulsatility index (PI), 38 f, 100, 100 f
raised intracranial pressure, 113 f
redistribution of blood (brain spar-

ing), 107−108
diagnostic significance, 153

reference values, 61
resistance index (RI), 38 f, 100 f
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Middle cerebral artery (MCA)
reversed flow, 113 f
validation of indices, 100

Mitral valve, fetal growth restriction,
177 f

M-mode (motion mode), 8, 9 f
safety aspects, 21

Multiple pregnancies, 123−128
acardius acranius, 121, 122 f, 126
circulatory communication dis-

orders, 127
clinical significance of Doppler ul-

trasound, 156
conjoined twins, 121, 121 f, 122 f
cord looped round neck, 126
diagnostic procedures, 128 f
dichorionic, 123, 123 f
Doppler ultrasound indications, 96

growth restrictions, 124−125,
125 f

feto-fetal transfusion syndrome,
127

hydramnios-oligohydramnios, 127−
128

monoamniotic, 123, 123 f
monochorionic, 127
mortality, 156 t
resistance index (RI), 124
S/D ratio, 124
special considerations, 126−128
studies, 124−126

theoretical considerations, 125−
126

systolic/diastolic variability, 125
twin reversed arterial perfusion

(TRAP), 123, 126
twin-to-twin transfusion syndrome

see Feto-fetal transfusion syn-
drome (FFTS)

umbilical vessels, 48, 56
vasa previa, 126
velamentous insertion, 126

N

Neck, fetal anomalies, 111−113
Neoplasia see Tumor(s)
Nitrogen monoxide (NO), flow

changes, 55
Noise, errors in Doppler ultrasound,

73 f, 75 f
Nordic trial, 193
Notching, importance, 46, 46 f
Nutritional impairment, multiple

pregnancies, indications, 124−125
Nyquist limit, 18, 19, 19 f

settings, 22

O

Obstetric Doppler ultrasound
cases illustrating use, 167−182
clinical significance of Doppler ul-

trasound, 151−156, 154 t
analysis of Doppler studies, 154−

155
conclusions, 156−157
cumulative metaanalysis, 155−

156
diastolic reverse flow, 156

diagnostic significance, conclu-
sions, 156−157

diagnostic significance o f, 151−153
evaluation indices, 39
indications for Doppler ultrasound,

91−98
eclampsia, 96
intrauterine death, 96
IURG and biological measure-

ments, 92−94
malformations suspected, 91
preeclampsia, 96
status post dysmature, 96

screening at-risk populations see
Obstetric screening of at-risk
groups

see also Pregnancy; individual tech-
niques; specific conditions

Obstetric screening of at-risk groups,
99−102
cost-benefit ratio, 100
fetoplacental perfusion disorders,

102, 102 f
intrauterine growth retardation

(IURG), 102, 102 f
populations, 101
preeclampsia, 101−102
preventative care and, 171, 171 f
uteroplacental perfusion disorders,

101−102
validity of indices, 100−101, 100 f,

101 f
validity of tests, 99−100

Occipitofrontal diameter (OFD), 92,
92 f

Omphalocele, 114, 115 f
Optical classification, 32−33
Oscillation, 3−4
Ovarian artery, 186
Ovarian carcinoma, 187, 190 f

angiogenesis, 188
color-coded Doppler ultrasound,

188−190
preoperative staging, 189 t

Doppler index values, 189 t
preoperative staging, 187 t
Schillinger score, 187 t

Ovaries, 186
color-coded Doppler ultrasound,

188−190, 188 f, 189 t

cystic, 117 f, 183 f
diagnostic procedures, 187−190,

187 f
ectopic pregnancy, 183 f
evaluative criteria, 187

size, 187
structure, 187

menstrual cycle changes, 188
perfused, 188 f
resistance index (RI), 188
test validity differentiation, 189 t
tumors see Ovarian carcinoma

Ovulation, endometrium, 193 f
Oxytocin challenge test (OCT), 152

P

Parallel scanner, 11, 11 f
Path length index (PLI), 29
Pelvis

diagnostic procedures, 185−186,
186 f

evaluation, 186
qualitative, 186
quantitative, 186

indices, 186
vascular perfusion, 183 f

Penetration depth, B-mode settings,
22

Perinatal mortality, 156 t, 157
reverse flow and, 56−57

Phased array scanner, 11, 12 f
Piezoelectric ceramic, 5 f
Piezoelectric crystal, 5
Piezoelectric effect, 5
Placenta

anomalies, 119
clinical significance, 141

arteriovenous shunts, 57−58
biopsy, 170 f
blood flow changes, 55
blood supply

fetoplacental see Fetoplacental
blood supply

uteroplacental see Uteroplacental
blood supply

vascular bed, 55, 104, 170 f
cotyledon, 42
insufficiency, 91

ductus venosus, 164 f
mass, late pregnancy, 143
Potter syndrome, 170 f
premature separation, 57
unilateral implantation, 152
see also Fetoplacental blood ves-

sels; Uteroplacental blood supply
Placental-cerebral ratio (PCR), anti-

phospholipid-antibody syndrome,
173 f

Polycystic kidney, 116, 117 f
Portal sinus (sinus venous), 42, 159
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Portal vein (PV), 159, 159 f
Potter syndrome, 120 f, 169

exclusion o f, 169−170 f
Preeclampsia/eclampsia, 152

diagnosis, 103−109
evidence for fetal risk, 106−106
uteroplacental arteries, 105

Doppler ultrasound indications, 96,
104

flow changes, 55
IUGR risk, 106
notching, 46, 46 f
pathological changes, 103−104
screening, 101−102

Pregnancy
blood flow analysis, 53−64

cerebral arteries, 60−61
fetal vessels, 59−63
fetoplacental vessels, 55−59
therapeutic measures, effects,

63−64
uteroplacental vessels, 53−55,

53 f
delivery date, 148
early, fetal malformations, 121−122
ectopic see Ectopic pregnancy
first trimester ultrasound, 96
multiple see Multiple pregnancies
near term findings, 143−149

circulatory balance, 146−147
clinical conclusions, 147−148
Doppler ultrasound evaluation of

acute changes, 147−148
maternal adaptation, 143
physiological, 143−145

second trimester ultrasound, 96
term and postterm findings, 145−

147, 146f 146 t
third trimester ultrasound, 96
see also Obstetric Doppler ultra-

sound; specific complications
Pregnancy-induced hypertension see

Preeclampsia/eclampsia
Prostacyclin, 63

preeclampsia, 103
Prostaglandins, uteroplacental

hemodynamics, 63
Pulsatility index (PI), 27 f, 31, 39

antiphospholipid-antibody syn-
drome, 174 f, 175 f

aorta (fetal), 38 f, 144
breast, 205
cerebral artery (middle), 38 f, 100,

100 f
ectopic pregnancy, 87
endometrial carcinoma, 194
fetal growth restriction, 167 f
fetal hydrocephalus, 112
intersection of medians, 38 f
maternal position, 54
reference curves, 35 f
umbilical artery, 100 f
uterine myomas, 190 t

Pulsed wave (PW) Doppler, 17−18,
18 f
alias phenomenon, 18, 18 f, 19 f
breast tumors, blood flow, 202,

202 f
safety aspects, 21
settings, sample volume, 22

Pulse-echo procedure, 7
Pulse repetition frequency (PRF), 17−

18
baseline shift, 18, 19 f
settings, 22, 23

Q

Quartz, 5

R

Radial artery, 41
Record keeping, 65−68, 66−68 f
Reference curves, 34, 35 f
Reference values, 60 t

aorta (fetal), 59−60, 60 t
carotid arteries, 61
middle cerebral artery (MCA), 61
renal arteries, 62
umbilical blood flow, 55, 58, 60 t
uteroplacental blood flow, 54, 60 t

Reflection, 5−6, 5 f
Refraction, 5−6
Region of interest (ROI), 19, 19 f
Relative acceleration time (RAT), 29
Relative flow index (RFI), 30 f, 31−32
Relative mean inflow time (rMIT), 29
Relative (receiver) operating charac-

teristic (ROC) curve, 99, 99 f
test validities, 100 f, 101 f

Relative rate flow index (R), 30
Relative spectral area, 31
Renal agenesis, 117 f
Renal aplasia, 116
Renal artery

bifurcation, 120 f
blood flow analysis, 61−62, 62 f
evaluation criteria, 62
examination, 116, 117 f
late pregnancy sonography, 145
Potter syndrome, 169 f
reference values, 62

Renal vascular resistance, preeclam-
psia, 104

Repetition artifact, 14−15, 14 f
Resistance index (RI), 26−27, 39

antiphospholipid-antibody syn-
drome, 172

aorta (fetal), 38 f, 49
late pregnancy, 144

endometrial carcinoma, 194
fetal intracranial flow curves, 145

middle cerebral artery, 38 f, 100,
100 f

multiple pregnancies, 124
ovaries, premenopausal, 188
percentiles, 36 f
term effect, 146 f
tumors, 185
umbilical artery, 55, 100 f
uterine myomas, 190 t
uteroplacental artery, 54, 54 f

Resolution, 9
Reverberation artifact, 14−15, 14 f
Rotary transducer, 12, 12 f

S

Safety aspects, 20−21
Saline infusion sonography, 194
Scanning procedures, 10−13

curved/convex array scanner, 11,
11 f

linear array scanner (parallel), 11,
11 f

mechanical sector scanners, 12−13
phased array scanner, 11, 12 f
principle of operation, 10−11, 10 f
sector scanner, 11, 11 f

Scattering, 6, 6 f
Sector scanner, 11, 11 f
Serum �-hCG level, ectopic preg-

nancy, 85
Shadowing, 13, 13 f, 14, 14 f

distal acoustic, 13, 13 f
margin, 14, 14 f

Side lobe artifact, 14, 14 f
Skull

blood supply, 111
measuremen t

antiphospholipid-antibody syn-
drome, 172 f

IUGR assessment, 92
Slice thickness artifact, 14, 14 f
Sound amplification, dorsal, 13, 13 f
Sound field, 9−10

focusing, 9−10
resolution, 9

Sound waves, 3−4, 3 f
absorption, 6
air, resistance to, 13
concave wave front, 10, 10 f
diffraction, 6, 6 f
frequency (f), 4
frequency ranges, 4 f
generation, 4−5
interference, 6
reflection, 5−6, 5 f
refraction, 5−6
scattering, 6, 6 f
substance density effects, 4 t
velocity, 4
wavelength (λ), 4
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Spectrum broadening index (SBI), 28,
28 f, 39

Spectrum broadening ratio (SBR), 28,
28 f, 39

Spiral artery, 192
ectopic pregnancy, 87−88

Sufentanil, 64
Supine position, blood vessel com-

pression, 56
Supraventricular extrasystoles (SVES),

165, 165 f
Supraventricular tachycardia (SVT),

165, 165 f
Systolic blood flow

acceleration, measurement, 39
breast tumors, 205−206
variability

evaluation, 39
multiple pregnancies, 125

velocity
aorta, 59
fetal anemia, 130

Systolic decay time index (SDTI), 29,
29 f

Systolic delay, measurement, 39

T

Tamoxifen, 191
endometrial carcinoma, 194

“Term effect,” 57, 146, 146 f
Thermal effects of ultrasound, 20
Time average maximum velocity

(TAMX), 174 f, 175 f
Time gain compensation (TGC), 7
Time-weighted pulsatility index

(twPI), 29
Tourmaline, 5
Toxemia of pregnancy see Preeclam-

psia/eclampsia
Tracings, orientation o f, 22−23
Transducers see Ultrasonic trans-

ducers
Transient cavitation, 20
Transvaginal ultrasound, 85, 197−199

color Doppler, 88 f
blood flow curve, 89 f
critical evaluation, 89
ectopic pregnancy, 86−89, 87 f,

87 t
Tricuspid valve, fetal growth restric-

tion, 177 f
Tumor(s)

angiogenesis, 184−185
assessment, 183
benign, 201
blood flow, 185
blood vessels, 184, 185, 185 f, 201
diagnostic criteria, 185
growth, 185
resistance index (RI), 185

Schillinger score, 187t, 189
vascularization, 185, 201
see also specific cancers

Twins
conjoined, 121, 121 f, 122 f
reversed arterial perfusion (TRAP),

123, 126
special considerations, 126−128
twin-to-twin transfusion syndrome

see Feto-fetal transfusion syn-
drome (FFTS)

see also Multiple pregnancies

U

Ultrasonic transducers, 9 f
annular phased array, 13
cerebral edema caused by, 108
rotary, 12, 12 f
selection, 22
wobbler, 12 f, 13

Ultrasound, 3−23
artifacts see Artifacts
definitions, 21
diagnostic values, 4
errors see Ultrasound errors
fetal anemia, 129
history, 3
image generation, 7−8
instrument settings, 22−23
physical effects, 5−6, 5 f, 6 f
procedures see Scanning pro-

cedures
record of results, 65−68
safety aspects, 20−21
scanning procedures, 10−13
see also Sound waves; Ultrasonic

transducers; specific techniques
Ultrasound errors, 69−82

baseline shift, 71 f, 73 f, 74 f, 76 f
Doppler angle, 16, 16 t, 69−70 f, 73 f,

74 f, 75 f, 76 f
examination, 71−72 f
imaging see Artifacts
noise, 73 f
transvaginal color Doppler, 87−88
wall filter, 73 f, 74 f

Umbilical artery, 47−48, 73 f
abnormal, 47, 102
A/B ratio, 100 f
antiphospholipid-antibody syn-

drome, 174 f
ascites, 118 f
blood flow analysis, 55−58, 55 f

diastolic flow, 55
end-diastolic block, 57 f, 152
end-diastolic shift, 32
morphological flow changes, 56−

58
pathological flow changes, 56
physiological flow changes, 56

postsystolic notch, 57 f
reference values, 55, 61 t
reverse diastolic flow, 57 f

blood redistribution (brain-spar-
ing), 108

cardiotocogram, 102
clinical significance of ultrasound,

154−156
diagnostic significance of ultra-

sound, 152−153
display

color, 47 f
correct, 69 f

Doppler angle, 73 f, 77 f
endarteritis obliterans, 168 f
fetal growth restriction, 167 f, 177 f
feto-fetal transfusion syndrome

acceptor, 180 f, 182 f
in donor, 178 f, 182 f

multiple pregnancies, 124, 125
neonatal asphyxia, 139, 139 t
normal, 47
pH values, 141 t
Potter syndrome, 169 f
preeclampsia effects, 107 f
resistance index (RI), 55, 148
spectral Doppler, 48
ultrasound errors, 77 f

baseline, 73 f
Doppler angle, 73 f
wall filter error, 73 f

Umbilical blood vessels, 42 f
blood flow analysis, 55−59, 55 f
compression, 56
reverse flow, 56−57
see also Umbilical artery; Umbilical

vein
Umbilical cord, 44 f

anomalies, 119, 121 f
blood vessels see Umbilical blood

vessels
complications, 133−136, 134 t

coils under fetus, 78 f
hemodynamics affected, 133,

134 f
knot, 134 f
looped round neck, 126, 133 f
puncture, 157

gastrointestinal malformations, 114
gastroschisis, 115 f
omphalocele, 115 f

perfusion, fetal anemia, 131 f
pulsations, hydrops fetalis, 163
reverse flow, 78 f
systolic notch, 134 f
thickness, 133
tumor, 121 f
tumor(s), 121 f

Umbilical vein, 42, 58 f, 159, 159 f
blood flow analysis, 58−59

diastolic block, 152−153
flow patterns, 162, 162 f
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physiological/pathological
changes, 58−59

reverse flow, 152−153
blood flow, volume, late pregnancy,

145 f
diagnostic significance of ultra-

sound, 152−153
diameter, 58
display, correct, 69 f
examination, 161
fetal anemia, 130
intraperitoneal transfusion moni-

toring, 130−131
pulsations, 58, 58 f, 127, 162−163,

163 f
diagnostic significance, 153
patterns, 162

reference values, 58
Urogenital system

anomalies, 116, 117 f, 118 f
tumors, 116

Uterine arteries, 53 f, 71−72 f, 77 f, 192
antiphospholipid-antibody syn-

drome, 173 f, 174 f
correct display, 69 f
Doppler angle, 69−70 f
fetal growth restriction, 167 f
flow profile, 71 f
high risk patients, monitoring, 171 f
normal flow, 77 f
notched, 53 f, 72 f
postsystolic notch, 53 f
Potter syndrome, 169 f
preeclampsia effects, 107 f
pulse repetition frequency

display, 77 f
errors, 71 f, 72 f

reverse flow, 71 f
second trimester examination, 44,

45 f, 46, 46 f
abnormal findings, 44, 46−47
high risk patients, 171 f
iliac to arcuate artery, 45 f
notching, 46 f
origin from iliac artery, 41 f
transvaginal display, 46 f

superimposed on iliac, 53 f
third trimester examination, 47

high risk patients, 171 f
ultrasound errors, 69−82

amplification, 72 f

baseline, 71 f
notches, 53 f, 72 f
poor focus, 70 f
pulse repetition frequency, 71 f,

72 f
Uterine blood flow

correct display, 69
role of Doppler angle, 69−70 f
ultrasound errors, 69−82
see also Fetal blood supply; Umbili-

cal artery; Uterine arteries;
specific vessels

Uterine contractions, blood flow
changes, 54

Uterine myomas, 184, 190−191, 190 f
Doppler indices, 190 t

Uterine tube, 184 f, 197−199
Uterine tumors, 191
Uterine vascular resistance, pre-

eclampsia, 104
Uteroplacental arteries see Utero-

placental blood supply
Uteroplacental blood supply, 41−42,

41 f
clinical significance of ultrasound,

154
diagnostic significance of ultra-

sound, 152
endarteritis obliterans, 168 f
flow analysis, 53−55 53 f

abnormal flow changes, 55
indices of systolic and diastolic

velocity, 53
medications, 55
physiological flow changes, 54
postsystolic notch, 53
reference values, 54, 60 t

impairment, multiple pregnancies,
125

perfusion, 41 f
preeclampsia, 105, 106
therapeutic evaluation, 63−64

antihypertensives, 63−64
epidural anesthesia, 64
prostaglandins, 63

see also individual arteries
Uteroplacental perfusion

disorders, screening, 101−102
fetal growth restriction, 167 f

Uteroplacentofetal unit, 41−52
examination methods, 44−52

maternal vessels, 44, 46−47
peripheral fetal vessels, 47−48

near term findings, 143
vascular supply, 41−44, 43 f

fetal blood supply, 42, 43 f, 44
fetoplacental see Fetoplacental

blood supply
uteroplacental see Uteroplacental

blood supply
Uterus

blood vessels, 185 f, 192 f
see also specific vessels

endometrium see Endometrium
myomas (fibromas/fibroids) see

Uterine myomas
removal, 191
scanty serometra, 186 f
see also entries beginning utero-/

uterine

V

Vaginal examination, 185−186
Vasa previa, 126
Vascular lesions, flow changes, 55
Vascular perfusion, 205
Vascular proliferation, tumors, 201
Vascular spasm, preeclampsia, 103,

104 f
Velamentous insertion, 126
Velocity, relative reduction, 39
Vena cava, inferior see Inferior vena

cava (IVC)
Venous pressure, fetal anemia, 131
Ventricular extrasystoles (VES), 165

W

Wall filter, 19
errors and, 73 f, 74 f
evaluation indices, 26
settings, 22

Waveform indices, aorta, 59−60
Wavelength (λ), 4
Wobbler transducer, 12 f, 13
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