
Index

abdomen, normal images 48–55

abdomen and pelvis CT studies
73–74

checklist of structures to look at 74
image display methods 73–74
intravenous contrast 73, 74, 75
oral contrast 73, 76
plane of the images 73–74
recognizing contrast enhanced
scans 73, 74, 75

recognizing non-contrast scans 73
recognizing phase of scan being
viewed 73, 74, 75

rectal contrast 73
type of contrast used 73
window and level of photography/
display 73–74

abdominal aortic aneurysm (AAA)
215, 216, 217

clinical presentation 215
description 215
role of imaging 216, 217

abdominal pain see acute abdominal
pain

abdominal trauma 137–139
bladder and urethral injury 139
bowel injury 138
CT procedure 137
gallbladder injury 138
liver injury 137–138
mesenteric injury 138
pancreatic injury 139
portable ultrasound 137
renal injury 138
splenic injury 137, 138

abdominal X-ray 70–71
bones 71
calcifications 71
extraluminal gas 71
hollow organs assessment 70–71
image label information check 70
indications 70
radiographic technique 70
solid “organs” assessment 70
viewing the plain abdominal film
70–71

abscess, liver 177–178

absorbed dose (Gray, Gy) 2

acetabular fractures 122

achalasia 152

acute abdominal pain 154–157
acute cholecystitis 155–156
acute pancreatitis 157–158
appendicitis 156–157
biliary colic 155, 156
bowel ischemia/infarction 157
see also bowel obstruction

causes 154
gallstones 155–156
perforated gastrointestinal tract
154–155

plain films 154

acute chest pain, causes 101

acute cholecystitis 155–156

acute limb ischemia 214

acute mesenteric ischemia and
infarction 170

acute pancreatitis 157–158

adenoma, liver 177

adrenal mass/dysfunction
242, 243

airspace opacity see lobar
consolidation

ALARA principle 3

alpha particles 1

alveolar opacity see lobar
consolidation

Alzheimer’s disease 202–203
brain SPECT 96

angiography 16–17
applications 16
complications 17
digital subtraction angiography
16, 17

non-vascular interventional
radiology 17

vascular access and technique 16
vascular interventional radiology
16–17

venography 16

angioplasty 16–17, 18

ankle
dislocation 126
fractures 125, 126, 127

ankylosing spondylitis 147, 148

antegrade pyelogram 18

anteroposterior (AP) projection 9

aortic aneurysm see abdominal
aortic aneurysm (AAA)

aortic dissection 101–102
classification 101
complications 101
definition 101
imaging modalities 102
predisposing conditions 101
presentation 101
stenting 117

aortic rupture (chest trauma) 136

AP (anteroposterior) projection,
chest X-ray 63, 64

appendicitis 156–157

arthritis 144–148
ankylosing spondylitis 147, 148
gout 145–146
inflammatory bowel disease 148
osteoarthritis 144
psoriatic arthritis 147
Reiter’s syndrome 147–148
rheumatoid arthritis 146–147
septic arthritis 148, 150
seronegative arthritides
147–148

aspiration associated with chest
trauma 136

aspiration in oncology 228–229

asthma 109

atelectasis see lobar collapse

atherectomy 16–17

avulsion fractures of the pelvis 122

background radiation, population
dose 2

balloon angioplasty 16–17, 18
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barium enema 72–73

barium meal 72

barium small bowel follow-through
(SBFT) 72

barium small bowel study 72

barium sulphate contrast agent
20–21, 71–72

barium swallow 72
for dysphagia 151

benign prostatic hyperplasia 187–188

Bennett fracture 122, 123

beta particles 1

biliary colic 155, 156

biliary stenting 175

bladder and urethral injury 139

bladder tumors, use of radiology
in staging 225

bone age 244

bone scintigraphy 86–87
image acquisition 86
indications 87
interpretation 86–87
patient preparation 86
radiopharmaceuticals and dose 86

bone tumors 139–143
benign 141
benign (chondrogenic) 140
benign (osteogenic) 139, 140
chondroma 140
chondrosarcoma 142
classification 139
enchondroma 140
Ewing sarcoma 142
fibrosarcoma 142
fibrous cortical defect 140
hemangioma 141
malignant 142
malignant (chondrosarcoma) 142
malignant (osteogenic) 141, 142
malignant fibrous histiocytoma 142
metastatic bone disease 142–143
multiple myeloma 142
myeloma 142
non-neoplastic lesions simulating
tumors 141

non-ossifying fibroma 140
osteocartilaginous exostosis 140
osteochondroma 140
osteoid osteoma 139, 140
osteoma 139
osteosarcoma 141, 142
Paget’s disease 143, 144, 145

plasmacytoma 142
primary chondrosarcoma 142
radiological distinctions 139
simple bone cyst 140, 141
unicameral bone cyst 140, 141

bowel injury 138

bowel ischemia/infarction 157,
161–163

bowel obstruction 159–163
cecal ischemia 163
causes 160
gastric outlet obstruction 159–160
grouping of causes 159
ischemia/infarction 161–163
radiological features and diagnosis
160–161, 162

strangulation 161–163

boxer’s fracture 122, 123

brain imaging
approach to CT brain image
77–78

approach to MRI brain image 78
see also head trauma, pediatrics
(brain and head)

brain SPECT (cerebral blood flow
imaging) 95–96

Alzheimer’s disease 96
dementia 96
imaging technique 95–96
radiopharmaceuticals 95–96
seizure focus investigation 96

branchial cleft cyst 212

breast imaging 229–233
breast pain 232
carbon localization 231
commonly used tests 229–231
fine needle aspiration (FNA) 231
focal breast thickening 232
hook-wire localization 231
investigation of breast symptoms
231–232

mammography 229–230
palpable lump 231–232
patient age and use of
mammography 231, 232

screening for breast cancer
232–233

ultrasound 230

Brodie’s abscess 149

bronchial injuries 136

bronchiectasis 109

brown tumor of hyperparathyroidism
141

calcaneus fractures 125–126

cancer, risk from low-level radiation
exposure 79–80

11carbon, positron emitting isotope
80–81

14carbon breath test 93–94

carbon localization, breast
oncology 231

14carbon urea test for Helicobacter
pylori infection 94

carcinoid tumors 243

cardiac failure 97–98
aortic valve disease 98
cardiac valvular disease 98, 100
chest radiograph 97–98, 99
coronary angiography 97
coronary artery anatomy and
disease 97

CT angiography 97
echocardiograph 97
imaging modalities 97
mitral valve disease 98, 100
MRI 97
pericardial effusion 98
pulmonary edema 98
radioisotope techniques 97

cardiac gated blood pool scan
(GBPS) 86

indications 86

cardiology, PET imaging 88
see also nuclear cardiology

cardiorespiratory imaging
aortic dissection 101–102
asthma 109
cardiac failure 97–98
causes of acute chest pain 101
chronic obstructive airways disease
(COPD) 109–110

interstitial lung disease 110–112
lobar pulmonary processes 103
lung tumors 114–117
pleural disease 112–113
pneumothorax 113–114, 115
pulmonary embolism 102–103
pulmonary hypertension 98,
99–101

pulmonary infections 107–109
pulmonary edema 98–99

cardiorespiratory interventions
see interventional radiology
in the chest

carotico-carvernous fistula (CCF)
(head trauma) 129
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carpal bones, fractures and
dislocations 121

cecal ischemia 163

cells, damage caused by radiation
1–2

central venous catheters 134–135,
226–227

cerebral herniation 127–128

cerebral infarcts see stroke
and transient ischemic
attack (TIA)

Ceretec (99mTc HMPAO) 95–96

cervical spine trauma 130–132
approach to cervical radiographs
131

cervical injuries 132, 133
computed tomography (CT) 132
MRI 132
plain X-rays 130–131

chest CT interpretation 68–70
bones 70
high density (hyperdense, high
attenuation) abnormalities 70

image display method 69
low density (hypodense, low
attenuation) abnormalities 70

lung fields 70
mediastinum 70
plane of imaging 69
terminology used to describe
images 70

use of intravenous contrast and
phase of scan 68–69

windows and level of photography/
display used 69

chest imaging, normal images 41–48
see also pediatrics (chest)

chest pain (acute), causes 101

chest radiograph 133–136
aortic rupture 136
aspiration 136
bony trauma 135
bronchial injuries 136
central venous catheter 134–135
chest tubes (intercostal catheter)
135

diaphragmatic rupture 136, 137
endotracheal tube (ETT) 134, 135
esophageal injuries 136
foreign bodies 135
hemopneumothorax 135
hemothorax 135
lung injuries 136

mediastinal injuries 136
nasogastric (NG) tube 134
pleural space injuries 135
pneumothorax 135
pulmonary contusion 136
rib fractures 135
sternal fracture 135
tension pneumothorax 135
tubes, catheters and wires 134

chest radiograph (CXR) interpretation
63–68

additional radiographic views 68
airspace opacity (alveolar opacity)
66, 67

AP (anteroposterior) projection
63, 64

apical lordotic view 68
check areas and traps 68
checks at the end of the
examination 68

decubitus image 68
degree of inspiration 63–64, 65
density (definition) 63
describing the position of abnormal
findings 64–66

effect of projection 63, 64
expiratory films 63–64, 65, 68
heart size and position 67, 68
hila 68
image label information check 63
interstitial opacity 66, 67
locating abnormal findings
64–66

lucency (definition) 63
lung volumes 64, 65
lung zones 64–66
mediastinal contours 68
nodules/mass opacities 66, 67
opacities in lung apices 68
opacity (definition) 63
“outside-to-in” approach 63–68
PA (posteroanterior) projection
63, 64

pleura and pleural space 66
pleural effusion detection 68
pneumothorax detection 68
pulmonary vessels 66
supine view 63, 64
terminology for plain radiography
63

types of lung opacity 66, 67

chest trauma 133–136
aortic rupture 136
aspiration 136
bony trauma 135
bronchial injuries 136
chest radiograph 133–136

diaphragmatic rupture 136, 137
esophageal injuries 136
hemopneumothorax 135
hemothorax 135
lung injuries 136
mediastinal injuries 136
pleural space injuries 135
pneumothorax 135
pulmonary contusion 136
rib fractures 135
sternal fracture 135
tension pneumothorax 135

chest tubes (intercostal catheter) 135

chest X-ray interpretation in children
see pediatrics (chest)

children see pediatrics

cholangiography, jaundice 174

cholangiography and
pancreatography 74–76

CT intravenous cholangiography
(CT–IVC) 76

endoscopic retrograde
cholangiopancreatography
(ECRP) 74–76

magnetic resonance
cholangiopancreatography
(MRCP) 76

percutaneous transhepatic
cholangiography (PTC) 76

choledocholithiasis 174–175

cholescintigraphy 91–92
common patterns observed 91–92
indications 91
patient preparation 91
procedure 91
radiopharmaceutical and dose 91

cholesteatoma 212

chondroma 140

chondrosarcoma 142

chromosomes, damage caused by
radiation 1–2

chronic liver disease 171–173
cirrhosis 172–173
common causes 171
hepatic steatosis (fatty change)
171–172

hepatocellular carcinoma 173
liver biopsy 172–173
portal hypertension 173
roles of radiology 171

chronic obstructive pulmonary
disease (COPD) 109–110
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chronic renal disease 181

chronic venous insufficiency
216–217, 218

causes of a swollen limb 216
clinical signs 218
imaging investigations 216–217
varicose veins 218
venous thrombolysis 218

cirrhosis of the liver 172–173

clavicle fracture 119

clinician, requesting radiology
tests 6–7

colitis see inflammatory bowel
disease

Colles’ fracture 121, 122

colonic diverticular disease 167–168

color Doppler ultrasound 13–14

colorectal cancer 165–167
etiology 165
incidence 165
morphologic types 162, 165
risk factors 165
screening 167
sites 165

colorectal cancer radiology
diagnosis 165–166
diagnosis of complications 166
screening 167
staging 167

computed tomography see CT
(computed tomography)

computed tomography angiography
(CTA) 10–11

consent for radiological procedures 7

contrast agent administration
20–21

biliary contrast 21
intra-arterial and intravenous
contrast 20

intrathecal contrast 20
oral contrast 20–21
rectal contrast 20–21
renal contrast 21

contrast agents 18–21
barium sulphate 20–21, 71–72
choice for gastrointestinal imaging
71–72

excretion of intravascular agents 20
Gastrograffin 71–72
gastrointestinal tract evaluation
20–21

iodinated contrast media 18–21

magnetic resonance imaging
contrast (paramagnetic
contrast) 21

metformin associated lactic acidosis
(MALA) 20

nephrotoxicity 20
reactions and side-effects 20
risk factors for adverse reactions 20
treatment of contrast reactions 21
ultrasound contrast 21
water-soluble (gastrointestinal
imaging) 71–72

core biopsy 18, 227

cortical contusions 127, 129

cricopharyngeal dysfunction 152

Crohn’s disease see inflammatory
bowel disease

CT (computed tomography) 9–12
advantages 11
computed tomography
angiography (CTA) 10–11

CT image display 10, 11, 12
gastrointestinal contrast 10
Hounsfield Units (HU) 10
hyperdensity (increased
attenuation) 10

hypodensity (decreased
attenuation) 10

image production 9–10
intravascular contrast 10
limitations 11–12
multiplanar reformatting 10, 12
three-dimensional displays 10, 12
tissue attenuation (density)
measurement 10

voxels 10
windowing 10, 11

CT intravenous cholangiography
(CT–IVC) 76

contrast agents 76
limitations 76
technique 76

CT intravenous urography
(CT–IVU) 77

CTA (computed tomography
angiography) 10–11

cyclotrons 80–81

cystic fibrosis 250

cysts, liver 176

cytotoxic edema
radiological detection 196
stroke and transient ischemic attack
(TIA) 192

deep venous thrombosis 216–218
causes of a swollen limb 216
imaging investigations 216–217,
217–218

inferior vena caval (IVC) filters 218
venous thrombolysis 218

dementia 202–203
Alzheimer’s disease 202–203
brain SPECT (cerebral blood flow
imaging) 96

causes 202–203
chronic subdural hematomas 202
definition 202
diagnosis 202
multi-infarct dementia 202
normal pressure hydrocephalus 202

dementia type identification, PET
imaging 88

dento-alveolar fracture 130

diabetes
and osteomyelitis 149, 150
radiological manifestations 243

diabetic foot 214–215, 216

diagnostic radiology
hazards 2
operating energy levels 2

diagnostic X-ray procedures, typical
radiation doses 2

diaphragmatic rupture 136, 137

diffuse axonal injury (head trauma)
128–129

diffusion scans (diffusion-weighted
imaging, DWI) 15

digital imaging, Picture and Archive
and Communication Systems
(PACS) 6

digital subtraction angiography
16, 17

dilatation 228

DNA, damage caused by radiation
1–2

Doppler ultrasound 13–14

drainages 228–229

duplex ultrasound 13–14

dysphagia 151–154
achalasia 152
barium swallow examination 151
causes 151–154
cricopharyngeal dysfunction 152
esophageal carcinoma 152–153
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gastro-esophageal reflux 152,
153–154

goiter 153
hiatus hernia 152, 153–154
reflux esophagitis and stricture
152, 153

Shatzski’s ring 152
tracheal aspiration 153–154
Zenker’s (pharyngeal)
diverticulum 153

elbow
dislocations 120, 121
fractures 120, 121
rheumatoid arthritis 147

embolectomy 16–17

embolization 16–17

empyema 113

enchondroma 140

endocrine disease
adrenal mass/dysfunction
242, 243

bone age 244
carcinoid tumors 243
diabetes 243
hyperparathyroidism 242
osteoporosis 242–243
pancreatic islet cell tumors 243
paraneoplastic endocrine states 244
pituitary masses and dysfunction
242

thyroid masses 239–241

endoscopic retrograde
cholangiography (ERCP)
174, 175

endoscopic retrograde
cholangiopancreatography
(ERCP) 21, 74–76

contrast medium 74–75
indications 75
limitations 76
technique 74–75

endotracheal tube (ETT) 134, 135

ENT malignancies, use of radiology in
staging 225

eosinophilic granuloma 141

EPI (echoplanar imaging) 14

epilepsy
adults see seizures
children 264

equivalent dose (Sievert, Sv) 2

ERCP see endoscopic retrograde
cholangiopancreatography

esophageal carcinoma 152–153
use of radiology in staging 224

esophageal injuries 136

esophageal transit study 92

Ewing sarcoma 142

extradural hematoma 126, 128
18F, positron emitting isotope 80–81
18F-fluorodeoxyglucose (FDG) PET

imaging 87
infection imaging 94–95
myocardial glucose metabolism
imaging 86

facial fractures 129–130
common sites 129
imaging 129–130
mandibular fractures 130
maxillary fractures 130
orbital blow-out fracture 130
zygoma fractures 130

familial adenomatous polyposis 165

femur
distal fracture (knee) 124
proximal fractures 123, 124

fetus, effects of irradiation 4–5
see also obstetrics

fibrosarcoma 142

fibrous cortical defect (bone tumor)
140

fibula, fractures 125

fine-needle aspiration (FNA) 18,
227, 231

fluoroscopy 9
equipment 9
indications 9
portable fluoroscopy 9
radiation risks 9

focal nodular hyperplasia, liver
176–177

foot
fractures 125–126
rheumatoid arthritis 146

forearm, wrist, and hand fractures
121–122

foreign body aspiration, pediatrics
249–250

fractures
chest trauma 133–136
complications 119
evaluating fractures and
dislocations 118

facial fractures 129–130
forearm, wrist and hand 121–122
general principles 118
head trauma 126–129
how to describe 118–119
indirect signs 119
lower limb fractures and
dislocations 123–126

pelvis 122
spinal trauma 130–133
stress fractures 119
upper limb fractures and
dislocations 119–122

see also pediatrics
(musculoskeletal)

free radicals produced by ionization
1, 2

gadolinium contrast (MRI) 21
adverse reactions 21
magnetic resonance imaging 14,
15, 16

nephrogenic systemic fibrosis 21

Galeazzi fracture-dislocation 121

gallbladder injury 138

gallstones 155–156
67Gallium citrate 93, 94

gamma cameras 80

gamma rays 1
doses involved in nuclear medicine
79

gastric carcinoma, use of radiology in
staging 224

gastric emptying study 92

gastro-esophageal reflux 152, 153–154

gastrointestinal bleeding
identification of site of bleeding 93
Meckel’s diverticulum scan 93
role of imaging 168–169

gastrointestinal contrast, computed
tomography 10

gastrointestinal imaging, approach to
the abdominal X-ray 70–71

gastrointestinal imaging (contrast
studies) 73

barium enema 72–73
barium meal 72
barium small bowel follow-through
(SBFT) 72

barium small bowel study 72
barium sulphate contrast agent
71–72

barium swallow 72
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gastrointestinal imaging (contrast
studies) (cont.)

choice of contrast agent 71–72
Gastrograffin contrast agent 71–72
small bowel enteroclysis (with
barium) 72

water-soluble contrast agents 71–72

gastrointestinal imaging (CT studies
of abdomen and pelvis) 73–74

check list of structures to look at 74
image display methods 73–74
intravenous contrast 73, 74, 75
oral contrast 73, 76
plane of the images 73–74
recognizing contrast enhanced
scans 73, 74, 75

recognizing non-contrast scans 73
recognizing phase of scan being
viewed 73, 74, 75

rectal contrast 73
type of contrast used 73
window and level of photography/
display 73–74

gastrointestinal imaging (nuclear
medicine) 92–94

14carbon breath test 93–94
14carbon urea test for Helicobacter
pylori infection 94

gastrointestinal bleeding 93
gastrointestinal motility studies
92–93

gastrointestinal malignancy, use of
radiology in staging 224

gastrointestinal motility studies
(nuclear medicine) 92–93

esophageal transit study 92
gastric emptying 92
small bowel and colonic transit 93

gastrointestinal tract
acute abdominal pain 154–157
bowel obstruction 159–163
chronic liver disease 171–173
colonic diverticular disease 167–168
colorectal cancer 165–167
dysphagia 151–154
inflammatory bowel disease 162,
163–165

jaundice (cholestatic/obstructive)
173–176

liver tumors and other focal
pathologies 176–179

mesenteric ischemia 169, 170, 171
pancreatic tumors 159
pancreatitis 157–158, 159
radiology in gastrointestinal
bleeding 168–169

see also pediatrics (gastrointestinal
tract)

gastrointestinal tract evaluation,
contrast media 20–21

genitourinary tract
chronic renal disease 181
hematuria 186
prostate 187–189
renal artery stenosis 181–182, 183
renal failure 180–181, 182
renal masses 187, 188
scrotal masses 188, 189
scrotal pain 189
urinary tract calculi 182–185
urinary tract infection (UTI)
185–186

see also pediatrics (urinary tract)

glomus tumors 212

goiter 153 see also thyroid masses

gout 145–146

Gray (Gy) (absorbed dose) 2

gynecology 268–273
abnormal uterine shape 269
adenomyosis 271
benign ovarian tumors 272–273
contraceptive devices 271–272
corpus luteum 268–269, 272
endometrial hyperplasia/carcinoma
273

endometriosis 271
fibroids (leiomyomas) 270
imaging techniques 267, 268
indications for ultrasound 268
infertility 272
leiomyomas (fibroids) 270
malignant ovarian tumors 273
normal appearance of ovaries
268–269

normal appearance of the uterus
268

ovarian cysts 272–273
ovarian/adnexal torsion 273
pelvic inflammatory disease (PID)
271

pelvic pain 271
per vaginal bleeding disorders
269–270

post-menopausal bleeding
270–271

tamoxifen effects 271

hemangioma 141, 176, 177

hematuria 186

hand and wrist
osteoarthritis 145, 146

rheumatoid arthritis 146, 147
see also forearm, wrist, and hand
fractures

head
normal images (angiography) 27
normal images (CT) 22–24
normal images (MR) 24–27

head and neck (neuroscience)
acute headache 190–191
approach to masses in the neck
210–212

branchial cleft cyst 212
cholesteatoma 212
congenital lesions 212
dementia 202–203
glomus tumors 212
imaging of the temporal bone
211–212

imaging of the temporomandibular
joint 212

inflammatory conditions of salivary
glands 210–211

inflammatory conditions of the
paranasal sinuses 211

intracranial tumors 195–199
laryngeal carcinoma 210
multiple sclerosis 199–200
myeloradiculopathies 203–210
nasopharyngeal carcinoma
210, 211

paragangliomas 212
ranula 212
seizures 200–201
squamous cell carcinoma of the oral
cavity and airways 210

stroke and transient ischemic attack
(TIA) 191–195

temporal bone fractures 211–212
thyroglossal duct cyst 212
tumors of the paranasal sinuses 211
tumors of the salivary glands 211
see also pediatrics (brain and head)

head CT, approach to CT brain image
77–78

head MRI, approach to MRI brain
image 78

head trauma 126–129
cerebral herniation 127–128
cortical contusions 127, 129
diffuse axonal injury 128–129
extradural hematoma 126, 128
radiological modalities 126
subdural hematoma 126–127,
128, 129

subdural hygroma 127
traumatic arterial dissection 129
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traumatic carotico-carvernous
fistula (CCF) 129

see also pediatrics (brain and head)

Helicobacter pylori infection, 14carbon
urea test 94

hemopneumothorax 114, 135

hemothorax 113, 135

hepatic steatosis (fatty change)
171–172

hepatobiliary imaging,
cholescintigraphy 91–92

hepatocellular carcinoma 173, 177, 178

hiatus hernia 152, 153–154

Hickman line 226

HIDA scan (cholescintigraphy) 91–92

hip
dislocations 123–124, 125
osteoarthritis 144, 145
rheumatoid arthritis 147

HIV/AIDS complications
CNS complications 238
gastrointestinal complications 238
infection imaging (nuclear
medicine) 95

Kaposi’s sarcoma 107
Pneumocystis carinii pneumonia
(PCP) 237

pulmonary manifestations of HIV
236, 237

role of imaging 236–238
role of nuclear medicine 236
tuberculosis (TB) 237
types and stages of complications
236

Hodgkin’s disease (HD) 219–221

hook-wire localization, breast
oncology 231

Hounsfield Units (HU) 10

humerus, proximal fracture 119, 120

hydatid cysts 178

hydropneumothorax 114

hyperparathyroidism 242
brown tumor of 141

imaging modalities
advantages and disadvantages 18, 19
angiography 16–17
computed tomography 9–12
fluoroscopy 9
interventional radiology 16–17,
17–18

magnetic resonance imaging (MRI)
14–16

mammography 18
plain films (X-rays) 8–9
tomography 9
ultrasound (US) 12–14

immunocompromised patient (HIV)
see HIV/AIDS complications

immunocompromised patient
(non-HIV) 234–236

aspergillosis 234, 235
CNS disease 236
gastrointestinal disease 235–236
secondary diseases in immune
deficiency 234

thoracic disease 234–235
111indium 94
123indium 89
131indium 89

infants see pediatrics

infection imaging (nuclear medicine)
94–95

bone scintigraphy 94
67gallium citrate 94
human immunodeficiency virus
(HIV)/AIDS 95

radiolabeled autologous white
blood cells 94–95

inferior vena cava (IVC) filter
placement 228

inflammatory bowel disease 148, 162,
163–165

informed consent for radiological
procedures 7

Infusaport 226

intercostal catheter 135

interstitial lung disease 110–112
causes 110
lymphangitis carcinomatosis 112
pneumoconioses 111–112
pulmonary fibrosis 108, 110–111
radiology 108, 110–112

interventional radiology 16–17, 17–18

interventional radiology in oncology
226–229

aspiration 228–229
central venous catheters 226–227
dilatation 228
drainages 228–229
inferior vena cava (IVC) filter
placement 228

pain relief 229

percutaneous biopsies 227
percutaneous tumor treatments 227
stent placement 228
tube insertions 228–229
tumor embolization 227–228

interventional radiology in the
chest 117

aspiration of pericardial fluid 117
aspiration of pleural effusions 117
complications following biopsies
and pleural aspirations 117

lung biopsy 117
mediastinal mass biopsy 117
pneumothorax complication 117
stenting of aortic dissection 117
stenting of the superior vena
cava 117

vascular interventions 117

intracerebral hemorrhage see stroke
and transient ischemic attack (TIA)

intracranial tumors, 195–199
classification 195
clinical presentation 195
radiological appearances 196–199
role of radiology 195–196

intravascular contrast, computed
tomography 10

intravenous pyelography (IVP)
see intravenous urography (IVU)

intravenous urography (IVU) 76–77
indications 77
patient preparation 77
patients with renal impairment
76, 77

technique 76–77

iodinated contrast media 18–21
administration 20–21
CT intravascular contrast 10
excretion of intravascular agents 20
metformin associated lactic acidosis
(MALA) 20

nephrotoxicity 20
reactions and side effects 20
risk factors for adverse reactions 20

ionization
damage caused to cells 1–2
definition 1

ionizing radiation 1
alpha particles 1
beta particles 1
definition 1
gamma rays 1
ill effects of high doses 79
low level exposure and health 79–80
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ionizing radiation (cont.)
X-rays 1
see also radiation

ischemic colitis 170–171

isotope production for PET 80–81

jaundice (cholestatic/obstructive)
173–176

biliary stenting 175
causes of bile duct obstruction 174
cholangiography 174
choledocholithiasis 174–175
imaging modalities 174
roles for radiology 173–174

Kaposi’s sarcoma 107

Klebsiella pneumoniae 105–107

knee
dislocation 125
fractures 124
osteoarthritis 144–145
rheumatoid arthritis 147

Langerhans cell histiocytosis 141

laryngeal carcinoma 210

Le Fort fractures 130

left ventricular ejection fraction
(LVEF) measurement

cardiac gated blood pool scan 86
myocardial perfusion imaging
(MPI) 82

Legionella pneumophila 105–107

Lisfranc fracture–dislocation 126

liver biopsy 172–173

liver disease see chronic liver disease

liver injury 137–138

liver tumors and other focal
pathologies 176–179

abscess 177–178
adenoma 177
clinical presentation 176
cysts 176
focal nodular hyperplasia 176–177
hemangioma 176, 177
hepatocellular carcinoma 177, 178
hydatid cysts 178
image guided biopsy and needling
178

metastases 177
radiological appearance of
pathologies 176–178

radiological techniques for treating
liver tumors 178–179

lobar collapse (atelectasis) 103–105

cicatrization atelectasis 105
compressive atelectasis 105
left upper lobe collapse 104–105
linear (plate or discoid) atelectasis
105

lower lobe collapse 104
radiographic signs of collapse 104
right middle lobe collapse 105, 106
right upper lobe collapse 104
round atelectasis 105
whole lung collapse 105

lobar consolidation (airspace or
alveolar opacity) 105–107

causes 105–107
complications of pneumonia 107,
108

lobar pneumonia 105–107, 108
neoplasm 107
pulmonary embolism 107
radiological signs 105, 106, 107

lobar pneumonia 105–107

lobar pulmonary processes 103
lobar collapse (atelectasis) 103–105
lobar consolidation 105–107

loculated pleural effusions 113

low level radiation exposure and
health 79–80

lower limb, normal images 57

lower limb arterial disease 213–215,
216

acute limb ischemia 214
clinical features 213
diabetic foot 214–215, 216
etiology 213
imaging and non-invasive tests
213–214, 215

see also vascular system

lower limb fractures and dislocations
123–126

lumbar spine trauma 132–133

lung abscess 109

lung biopsy 117

lung cancer, use of radiology in
staging 224

lung cavitation, causes 109

lung injuries, chest trauma 136

lung scans (nuclear medicine) 88–89
ventilation perfusion lung scan
(VQ scan) 88–89

lung tumors 114–117
hilar lymphadenopathy 115, 116

lymphadenopathy 115, 116
lymphangitis carcinomatosis 116
lymphoma 115
mediastinal lymphadenopathy 115
metastatic tumors 115, 116
pathologies which can mimic
tumors on imaging 116–117

primary lung cancer 114–115
staging lung cancer 115

lymphadenopathy 115, 116

lymphangitis carcinomatosis
112, 116

lymphoma 115, 219–222
classification 219
Hodgkin’s disease (HD) 219–221
non-Hodgkin’s lymphoma (NHL)
221–222

Reed–Sternberg cells 219

magnetic resonance angiogram
(MRA) 15

magnetic resonance
cholangiopancreatography
(MRCP) 15, 76, 174, 175

magnetic resonance imaging (MRI)
14–16

advantages 16
basic principles 14
biological effects 16
contraindications for MRI 16
contrast media (paramagnetic
contrast) 14, 15, 16, 21

diffusion scans (diffusion-weighted
imaging, DWI) 15

disadvantages 16
EPI (echoplanar imaging) 14
gadolinium contrast 14, 15, 16, 21
magnetic resonance angiogram
(MRA) 15

magnetic resonance
cholangiopancreatography
(MRCP) 15, 76, 174, 175

magnetic resonance spectroscopy
(MRS) 15

paramagnetic intravenous contrast
agents 14, 15, 16

perfusion scans 15
T1- and T2-weighting of
scans 14, 15

magnetic resonance spectroscopy
(MRS) 15

malignant fibrous histiocytoma 142

mammography 18
accuracy and limitations 18
basic principles 18
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mandibular fractures 130

maxillary fractures 130

Meckel’s diverticulum scan 93

mediastinal injuries (chest trauma)
136

mediastinal mass biopsy 117

medical imaging department
see radiology department

medical imaging technologists
(radiographers) 6

medullary bone infarct 141

meningitis 190, 191

mesenteric angina 171

mesenteric injury 138

mesenteric ischemia 169–170, 171
acute mestenteric ischemia and
infarction 170

causes 169–170
ischemic colitis 170–171
mesenteric angina 171
patterns of clinical presentation
170–171

metastases, liver 177

metastatic bone disease 142–143

metatarsals, fracture of fifth
metatarsal 126, 128

metformin associated lactic acidosis
(MALA) 20

migraine 190, 191

motor neurone disorders
see myeloradiculopathies

multi-infarct dementia 202

multiple myeloma 142, 222–223

multiple sclerosis 199–200

musculoskeletal system of children
see pediatrics (musculoskeletal)

musculoskeletal tumors, use of
radiology in staging 225

mycetomas 108

Mycobacterium tuberculosis 105–107

myeloma 142

myelopathies 203–206
acute cord trauma 204–205
chronic cord trauma 205
definition of myelopathy 203
disk herniation 203–204, 205
spinal tumors 205–206

myeloradiculopathies 203–210
definition of myelopathy 203
definition of radiculopathy 203
myelopathies 203–206
radiculopathies 203, 206–210

myocardial perfusion imaging (MPI)
81–86

coronary artery stenosis 81
diagnosis of coronary artery
disease 85

indications 85–86
left ventricular ejection fraction
(LVEF) measurement 82

management of coronary artery
disease 85

myocardial viability assessment 86
perfusion defects 81, 82
pharmacological stress agents 85
potential causes of misleading
results 84–85

predictive value 84
pre-operative cardiac risk
assessment 85–86

procedure 85
radiopharmaceuticals for MPI 82
sensitivity 82
specificity 82
stress sestamibi scan 81, 82
stress thallium scan 81, 82, 83
99mTc (technetium) labeled agents
81, 82, 85

thallium-201 imaging agent 81,
82, 85

myocardial viability assessment, PET
imaging 88

myositis ossificans 141
13N positron emitting isotope

80–81

nasogastric (NG) tube 134

nasopharyngeal carcinoma 210, 211

neonates see pediatrics

neoplasms, lobar airspace opacity
caused by 107

nephrostograms 21

nephrostomy 18

nephrotoxicity, contrast media 20

Neurolyte (99mTc ECD) 95–96

neuroscience see head and neck
(neuroscience)

non-cardiogenic pulmonary edema 99

non-Hodgkin’s lymphoma (NHL)
221–222

non-ionizing radiation 1

non-ossifying fibroma 140

non-stochastic effects of radiation 2

non-vascular interventional radiology
17–18

normal images
abdomen 48–55
chest 41–48
head (angiography) 27
head (CT) 22–24
head (MR) 24–27
lower limb 57
pelvis 57
spine 29–40
upper limb 55–56

normal pressure hydrocephalus 202

nuclear cardiology 81–86
cardiac gated blood pool scan
(GBPS) 86

myocardial perfusion imaging
(MPI) 81–86

nuclear medicine
bone scintigraphy 86–87
brain SPECT 95–96
cancer risk from low-level radiation
exposure 79–80

cerebral blood flow imaging (brain
SPECT) 95–96

cholescintigraphy 91–92
cyclotrons 80–81
doses of gamma rays 79
gamma cameras 80
gastrointestinal imaging 92–94
hepatobiliary imaging
(cholescintigraphy) 91–92

HIDA scan (cholescintigraphy)
91–92

ill effects of high radiation
doses 79

imaging hardware 80–81, 82, 83
infection imaging 94–95
isotope production for positron
emission tomography (PET)
80–81

low level radiation exposure and
health 79–80

lung scans 88–89
measurement of low-level radiation
exposure 79

minimizing staff exposure 80
nuclear cardiology 81–86
parathyroid imaging 90
positron emission tomography
(PET) 80–81, 82, 87–88

renal scintigraphy 90–91
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nuclear medicine (cont.)
risk from low doses of radiation
79–80

single photon emission computed
tomography (SPECT) 80

thyroid imaging 89, 90
15O positron emitting isotope

80–81

obstetrics 273–280
antepartum hemorrhage 275–276
assessment of liquor volume 276
cervical incompetence 279–280
concerns about fetal growth and
well being 277–278

Down syndrome screening
278–279

ectopic pregnancy 274–275
fetal biophysical profile (BPP)
277–278

fetal lie and presentation
approaching term 276

first trimester development
273–275

imaging techniques 267–268
indications for ultrasound
267–268

low-lying placenta in mid-trimester
275

miscarriage 274
molar pregnancy 275
multiple pregnancy 275
placenta previa 275
placental abruption 276
preterm labor 279–280
third trimester ultrasound scanning
275–278

ultrasound in the first trimester
273–275

vasa previa 276

oncology
breast imaging 229–233
imaging for investigation of
unknown primary carcinoma
225–226

interventional radiology 226–229
lymphoma 219–222
multiple myeloma 222–223
PET imaging applications 87–88
radiology in staging of malignant
disease 223–225

oral cavity and airways, squamous cell
carcinoma 210

orbital blow-out fracture 130

orthopedic prostheses, osteomyelitis
150

osteoarthritis 144

osteocartilaginous exostosis 140

osteochondroma 140

osteoid osteoma 139, 140

osteoma 139

osteomyelitis 148–150
acute osteomyelitis 148–149
Brodie’s abscess 149
diabetes 149, 150
etiology 148
orthopedic prostheses 150
tuberculosis 150
vertebral osteomyelitis 150

osteoporosis 242–243
see also bone age

osteosarcoma 141, 142

PA (posteroanterior) projection,
chest X-ray 63, 64

Paget’s disease 143, 144, 145

pain relief in oncology 229

pancreatic abscess 158

pancreatic adenocarcinoma 159

pancreatic cystic tumors 159

pancreatic endocrine tumors 159

pancreatic injury 139

pancreatic islet cell tumors 243

pancreatic necrosis 158

pancreatic pseudocyst 158

pancreatic tumors 159

pancreatitis, acute 157–158
etiology 158
diagnosis 157
false aneurysm formation 158
hemorrhage 158
local complications 158
pancreatic abscess 158
pancreatic necrosis 158
pancreatic pseudocyst 158
radiology findings 158

pancreatitis, chronic, 159

pancreatography see cholangiography
and pancreatography

paragangliomas 212

paramagnetic intravenous contrast
agents for MRI 14, 15, 16, 21

paranasal sinuses
inflammatory conditions 211
tumors 211

paraneoplastic endocrine states 244

parathyroid imaging (nuclear
medicine) 90

application 90
dual isotope technique 90
radiopharmaceuticals 90

patella, fracture and dislocation 125

patients
explanation of radiation risks 3
radiation protection 3

pediatrics (brain and head) 263–266
epilepsy 264
fitting child 264
head injury 265–266
imaging modalities 263–264
non-accidental injury 265–266
obstructive hydrocephalus 264–265
seizures 264

pediatrics (chest) 245–250
acute bronchiolitis 245–246
asthma 247, 248
chest X-ray findings in lower
respiratory tract infections
246–247

chest X-ray interpretation in
children 245, 246

cystic fibrosis 250
empyema 249
foreign body aspiration 249–250
heart size 245
lobar consolidation and/or collapse
246, 247

lung cavities 247
perihilar infiltrate 246
pleural effusion 249
pneumothorax 248
respiratory infection in a child
245–247

round pneumonia 247
segmental/patchy consolidation 246
thymus 245, 246
whooping cough 246

pediatrics (gastrointestinal tract)
259–263

pediatrics (gastrointestinal tract of
infant and child) 261–263

adhesions 262
appendicitis 262–263
hernias 262, 263
hypertrophic pyloric stenosis 261
ingested foreign body 263
intussception 262
midgut volvulus 261–262
paralytic ileus 263
small bowel obstruction 261–263
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pediatrics (gastrointestinal tract of
neonate) 259, 260, 261

ano-rectal atresia 260–261
duodenal atresia/stenosis 260
esophageal atresia 259
Hirschsprung’s disease 261
jejunal atresia 260
meconium ileus 260
necrotizing enterocolitis (NEC) 261
small bowel obstruction 259–260

pediatrics (musculoskeletal) 250–257
clicky hip (developmental dysplasia
of the hip, DDH) 254–255, 256,
257

fractures of childhood 250–253,
254, 255, 256

non-accidental injury 252–253, 256
osteomyelitis 253
osteosarcoma 255–257
painful hip 253–254, 256
rickets 257, 258
septic arthritis 253
types of fractures in children
251–252, 253, 254, 255

pediatrics (urinary tract) 257–259
nuclear medicine micturating
cystogram (MCU) 258, 259

urinary tract infection 257–259
Wilm’s tumor 259

pelvis
abdomen and pelvis CT studies
73–74

fractures 122
normal images 57

penetrating ability
alpha particles 1
beta particles 1
gamma rays 1
X-rays 1

percutaneous biopsies 227

percutaneous transhepatic
cholangiography (PTC) 18, 21,
76, 174

indications 76
limitations 76
technique 76

percutaneous transluminal
angioplasty (PTA) 16–17, 18

percutaneous tumor treatments 227

perforated gastrointestinal tract
154–155

perfusion scans 15

pericardial fluid, aspiration 117

PET see positron emission
tomography (PET) imaging

PICC line (peripherally inserted
central catheter) 226

Picture Archive and Communication
Systems (PACS) 6

pituitary masses and dysfunction 242

plain films (X-rays) 8–9
anteroposterior (AP) projection 9
costs and utility 8
differentiation of tissues 8
equipment 8, 9
lateral decubitus view 9
lateral views 9
oblique views 9
plain film production 8, 9
posteroanterior (PA) projection 9
projections (views) 9

plasmacytoma 142

pleural disease 112–113
empyema 113
hemothorax 113
loculated pleural effusions 113
pleural effusions 112–113
pleural tumors 113
types of pleural fluid 112–113

pleural effusions 112–113
aspiration 117

pleural space injuries 135

pleural tumors 113

pneumoconioses 111–112

Pneumocystis carinii pneumonia
(PCP) in HIV/AIDS 237

pneumonia, lobar 105–107

pneumothorax 113–114, 115
and surgical emphysema 114, 115
caused by central venous catheter
134–135

complication following biopsy or
pleural aspiration 117

from chest trauma 135
hemopneumothorax 114
hydropneumothorax 114
pyopneumothorax 114
tension pneumothorax 114

portal hypertension 173

positron emission tomography (PET)
imaging 80–81, 82, 87–88

applications 87–88
cardiology application 88
dementia type identification 88
18F-fluorodeoxyglucose (FDG) 87

localization of epileptic seizure
focus 88

myocardial glucose metabolism
imaging 86

myocardial viability assessment 88
neurological applications 88
oncology applications 87–88
radiopharmaceutical (18F-FDG) 87

posteroanterior (PA) projection 9

pregnant patient 3–5
avoiding radiation exposure 3–4
effects of fetal irradiation 4–5
guidelines for administration of
radionuclides 5

patient found to be pregnant after
X-ray 4

see also obstetrics

prostate 187–189

prostate cancer 188–189
use of radiology in staging 225

psoriatic arthritis 147

PTC see percutaneous transhepatic
cholangiography

pulmonary arterial hypertension
(PAHT) 99, 100–101

pulmonary contusion 136

pulmonary embolism 102–103
chest radiographs 102
CT pulmonary angiogram
102–103

imaging modalities 102–103
lobar airspace opacity caused by 107
pulmonary angiography (DSA) 103
ventilation perfusion lung scan
(V/Q scan) 102, 103

pulmonary fibrosis 108, 110–111

pulmonary hypertension 98, 99–101

pulmonary infections 107–109
atypical infections 109
bronchiectasis 109
causes of lung cavitation 109
lung abscess 109
tuberculosis (TB) 107–109

pulmonary edema 98, 99

pulmonary venous hypertension
(PVHT) 98, 99–100

pyopneumothorax 114

radiation
absorbed dose (Gray, Gy) 2
background sources 2
equivalent dose (Sievert, Sv) 2
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radiation (cont.)
dose for diagnostic X-ray
procedures 2

ill effects of high doses 79
man-made radiation 2
see also ionizing radiation;
non-ionizing radiation

radiation dose units
Gray (Gy) (absorbed dose) 2
Sievert (Sv) (equivalent dose) 2

radiation exposure
low level exposure and health 79–80
measurement of low-level
exposure 79

radiation hazards 1–2
damage caused to cells by
ionization 1–2

diagnostic radiology 2
effects of radiotherapy 2
harmful effects of X-rays
(ionizing radiation) 1–2

non-stochastic effects of radiation 2
stochastic effects of radiation 2

radiation physicist 6

radiculopathies 203, 206–210
cervical disk prolapse 207
cervical spondylosis 206–207
definition of radiculopathy 203
epidural abscess 209–210
extradural tumors 208
intradural extramedullary
tumors 208

lumbar disk herniation 208, 209
lumbar radiculopathies 208–210
lumbar spinal stenosis 208–209
lumbar spine tumors 209
thoracic outlet syndrome 207, 208
trauma 207

radiographers (medical imaging
technologists) 6

radiolabeled autologous white blood
cells (infection imaging) 94–95

clinical indications 94, 95
isotopes 94–95
limitations 94

radiological practice
ALARA principle 3
explanation of risks to patients 3
minimizing risks 3
pregnant patient 3–5
protection of patients 3
protection of staff 3
protective measures 3
radiation-sensitive tissues 3

women of reproductive age 3–4
see also requesting radiology tests

radiologist 5–6
consent for radiological
procedures 7

requests for radiology tests 6

radiology department 5
features and organization 5
Picture Archive and
Communication Systems
(PACS) 6

radiation physicist 6
radiographers (medical imaging
technologists) 6

radiologists 5–6
radiology nursing staff 6
staff 5–6

radiology nursing staff 6

radionuclide ventriculogram (RNVG)
see cardiac gated blood pool scan
(GBPS)

radionuclides, administration to
a pregnant patient 5

radiotherapy
aim of treatment 2
effects of treatment on cells 2
operating energy levels 2

ranula 212

reflux esophagitis and stricture
152, 153

Reiter’s syndrome 147–148

renal artery stenosis 181–182, 183

renal carcinoma 187
use of radiology in
staging 224–225

renal cysts 186, 187

renal failure 180–181, 182

renal injury 138

renal masses 187, 188

renal scintigraphy 90–91
patient preparation 90
radiopharmaceuticals 90
renal artery stenosis 90–91
renal scintigraphy with diuretic
challenge 91

renovascular hypertension
90–91

renal tract imaging, intravenous
urography (IVU) 76–77

requesting radiology tests 6–7

communication with the
radiologist 6

determining the usefulness of a test
or procedure 7

follow-up arrangements 7
informed consent 7
risk versus benefit 7

respiratory infection in a child
see pediatrics (chest)

rheumatoid arthritis 146–147

rib fractures 135

round pneumonia 247

salivary glands
inflammatory conditions 210–211
tumors 211

scaphoid fracture 121, 123

scapula fracture 119

screening for breast cancer 232–233

scrotal masses 188, 189

scrotal pain 189

seizure focus investigation, brain
SPECT 96

seizure focus localization, PET
imaging 88

seizures 200–201
children 264
classification 201
epilepsy 201
role of imaging 201
structural causes 201

septic arthritis 148, 150

seronegative arthritides 147–148

Shatzski’s ring 152

shoulder
dislocations 119–120
rheumatoid arthritis 147

Sievert (Sv) (equivalent dose) 2

simple bone cyst 140, 141

single photon emission computed
tomography (SPECT) 80

small bowel and colonic transit
study 93

small bowel enteroclysis (with
barium) 72

Smith fracture 121

soft tissue tumors, use of radiology
in staging 225

spectral Doppler ultrasound 13–14
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spinal trauma 130–133
cervical spine 130–132
lumbar spine 132–133
thoracic spine 132

spine
normal images 29–40
rheumatoid arthritis 147
see also myeloradiculopathies

splenic injury 137, 138

staging of malignant disease, use of
radiology 223–225

Staphylococcus aureus 105–107

stent placement 228
aortic dissection 117
superior vena cava 117

sternal fracture 135

stochastic effects of radiation 2

strangulation (bowel) 161–163

Streptococcus pneumoniae 105–107

stress fractures 119

stress sestamibi scan 81, 82

stress thallium scan 81, 82, 83

stroke and transient ischemic attack
(TIA) 191–195

cerebral infarcts (ischemic stroke)
192–193

cytotoxic edema 192, 193
definition of stroke 191
definition of TIA 191
intracerebral hemorrhage (primary)
193, 194

intracerebral hemorrhage
(secondary) 193–194

radiology of TIAs 192–193
types of stroke 191
vasogenic edema 192, 193

subarachnoid hemorrhage 190–191

subdural hematoma 126–127,
128, 129

subdural hygroma 127

subfalcine herniation (brain) 127–128

superior vena cava, stenting 117

supine view, chest X-ray 63, 64

surgical emphysema, and
pneumothorax 114, 115

talus fractures 126

tamoxifen 271

tarso-metatarsal dislocation 126

99mtechnetium (Tc)
diethylenetriaminepentaacetic
acid (DTPA) 90, 92

99mtechnetium dimercaptosuccinic
acid (DMSA) V 89

99mtechnetium DISIDA
(disofenin) 91

99mtechnetium ECD (Neurolyte)
95–96

99mtechnetium
hexamethylpropyleneamine
oxime (HMPAO) 94, 95–96

99mtechnetium hydroxymethylene
diphosphonate (HDP) 86

99mtechnetium labeled agents 81,
82, 85

99mtechnetium labeled autologous
red cells 93

99mtechnetium Leukoscan® 94–95
99mtechnetium

mercaptoacetyltriglycerine
(MAG3) 90

99mtechnetium methylene
diphosphate (MDP) 86, 94

99mtechnetium nanocolloid 94
99mtechnetium pertechnetate 89,

90, 93
99mtechnetium sestamibi (MIBI)

81, 82, 90
99mtechnetium sulphur 92
99mtechnetium tetrofosmin 82

temporal bone fractures 211–212

tension pneumothorax 114, 135

testicular tumors, use of radiology
in staging 225

201thallium imaging agent 81–82, 85

thoracic spine trauma 132

thrombectomy 16–17

thrombolysis 16–17

thyroglossal duct cyst 212

thyroid imaging (nuclear medicine)
89, 90

indications 89, 90
principles 89
radiopharmaceuticals 89

thyroid masses 239–241
coincidental thyroid nodules
240–241

diffuse or multifocal thyroid
enlargement 239, 240–241

evaluation approach 239
focal thyroid nodules 239–240
hyperthyroidism 241
hypothyroidism 241
imaging approach to a neck mass
239–241

normal thyroid variants 239

tibia
fractures 125
proximal fracture (knee) 124, 125

tomography 9

tonsillar herniation (brain) 128

toxic megacolon 163

tracheal aspiration 153–154

trans-tentorial herniation (brain) 128

transient ischemic attack (TIA)
see stroke and transient ischemic
attack (TIA)

traumatic arterial dissection (head
trauma) 129

tube insertions 228–229

tuberculosis (TB) 107–109
fibrosis/scarring from secondary
TB 108

HIV/AIDS complication 237
miliary TB 108
mycetomas 108
osteomyelitis 150
primary TB 107
secondary TB 107, 108

tumor embolization 227–228

ulcerative colitis see inflammatory
bowel disease

ultrasound (US) 12–14
acoustic shadow 13
advantages 12
anechoic (definition) 12
appearance of calculi 13
basic principles 12
biological effects 12
color Doppler 13–14
contrast agents 21
cysts and cyst-like lesions 13
disadvantages 12
Doppler ultrasound 13–14
duplex ultrasound 13–14
hyperechoic (definition) 12
hypoechoic (definition) 12
image display 12–13
portable ultrasound 137
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ultrasound (US) (cont.)
posterior enhancement 13
real-time imaging 12
sections 12–13
spectral Doppler 13–14

unicameral bone cyst 140, 141

upper limb
fractures and dislocations 119–122
normal images 55–56

urinary tract calculi 182–185

urinary tract in children see pediatrics
(urinary tract)

urinary tract infection (UTI)
185–186

urinary tract malignancy, use of
radiology in staging 224–225

urothelial tumors 187, 188

varicose veins 218

vascular interventional radiology
16–17

angioplasty 16–17, 18
atherectomy 16–17
balloon angioplasty 16–17, 18

complications of angiography 17
embolization 16–17
percutaneous transluminal
angioplasty (PTA) 16–17, 18

potential benefits 16
range of procedures 16
thrombectomy/embolectomy 16–17
thrombolysis 16–17
vascular stents 16–17, 18
venous access 17
see also angiography

vascular interventions 117

vascular stents 16–17, 18

vascular system
abdominal aortic aneurysm 215,
216, 217

chronic venous insufficiency
216–217, 218

deep venous thrombosis 216–218
lower limb arterial disease 213–215,
216

vasogenic edema
radiological detection 196
stroke and transient ischemic attack
(TIA) 192

venography 16

ventilation perfusion lung scan
(VQ scan) 88–89

follow-up VQ scans 89
indications 88
interpretation of scan 88–89
method 88

vertebral osteomyelitis 150

voxels 10

water-soluble contrast agents
71–72

women of reproductive age,
precautions before
irradiation 3–4

wrist fractures see forearm, wrist, and
hand fractures

X-rays 1
harmful effects 1–2
more sensitive tissues 3
see also plain films

Zenker’s (pharyngeal) diverticulum
153

zygoma fractures 130
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