
Index

abdominal aortic aneurysm 76, 78, 79
abulia 51
acetylcholine, in delirium 21
achromatopsia 39
acoustic neuroma 360
acuity 20
acute disseminated encephalomyelitis

209, 211–213, 264
clinical features 211, 214
differential diagnosis 212
investigations 212
neuroimaging 211–212, 215, 217

acute hypertensive crisis 73
acute inflammatory demyelinating

polyradiculopathy
(AIDP) 320

acute motor axonal neuropathy
(AMAN) 320

acute necrotizing encephalopathy of
childhood (ANEC) 106

acute sensory motor axonal neuropathy
(AMSAN) 320

agnosia 39, 46, 54
finger 40
visual 39

agrammatism 38
akathisia 291
akinesia 271, 302
alcohol dementia 49–50
alerting 41
Alzheimer’s disease (AD) 34, 36, 42, 44,

53–57, 270, 303
diagnostic guidelines 56–57
investigations 54–57
neuroimaging 55, 56, 57

amaurosis fugax 96
American Heart Association (AHA)

guidelines 198, 199
American Spinal Injury Association

(ASIA) 250
amnesia 36
amnestic syndrome 24
amyloid deposition
dementia with Lewy bodies (DLB)

286
parkinsonism 283

amyotrophic lateral sclerosis 317,
318–319, 326, 351

angiitis, central nervous system
220, 221

angiography
contrast media reactions 372–373
CT. See CT angiography
digital subtraction. See digital

subtraction angiography
magnetic resonance. See MR

angiography
vision loss 94

ankylosing spondylitis 86
anomia 38
anoxic-ischemic encephalopathy (AIE)

7–11
hyperacute hepatic failure 11
prognosis

with hypothermia 10–11
without hypothermia 8–10

anterior cord syndrome 250
anterograde amnesia 36
antiarrhythmics, anticholinergic

effects 21
antibody-mediated ataxia 156–160
neuronal surface antibodies 159–160
with non-onconeural intracellular

antigens 159
with onconeural intracellular

antigens 158–159
anticholinergic medications 21
antidepressants, anticholinergic

effects 21
antiemetics, anticholinergic effects 21
anti-GAD antibodies 159
anti-GQ1b antibody syndrome 153
antihistamines, anticholinergic effects 21
antipsychotics, anticholinergic

effects 21
antispasmodics, anticholinergic effects 21
aphasia 24, 37, 46
Broca’s 38
non-fluent/agrammatic 303
primary progressive 36, 58, 59
transcortical motor 38
transcortical sensory 38
Wernicke 37, 38, 54

apraxia 42, 46, 54
conceptual 43
ideational 43
ideomotor 42–43
limb-kinetic 43
of speech 38
task-specific 42

aquaporin-4 antibodies. See
neuromyelitis optica

aqueductal stenosis 73
arachnoiditis 85
areflexia 249
arteriovenous fistula 366
arteriovenous malformations 365
artery susceptibility sign 193
articulation 37
ascending reticular activating system

(ARAS) 1
asterixis 2
ataxia 144–165, 291
antibody-mediated 156–160
bilateral with unilateral brainstem

infarction 147
cerebellar 144
drug-related 147, 148
electrolyte disturbances 148
inflammatory diseases 149–157
leptomeningeal carcinomatosis

162–163
multiple sclerosis 160
stroke 144–147
toxic agents 147–148
Wernicke’s encephalopathy 148–149

ataxic hemiparesis 146
athetosis 291, 292
attention 40–41
divided 40
executive control 41
selective 40
sustained (vigilance) 40

atypical parkinsonism 302–306
clinical manifestations 302–303
neuroimaging 303–306

auditory pathway 360
autonomic failure, and syncope 172–173
awareness 1

back pain. See low back pain
Balint syndrome 42, 54, 303
ballism 291, 292
Barkhof criteria 212
Battle’s sign 234
Becker muscular dystrophy 324, 328
cardiac involvement 324

Behçet’s disease 220
neurological 219–220

berry aneurysm 238
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Bethlem myopathy 324, 325, 328
Bickerstaff encephalitis 153, 154,

224–225
bladder
dysfunction 257–258
See also specific conditions

neurogenic 260–269
overactive 260

bladder outlet obstruction 260
blood-vessel imaging 194–196
CT angiography 195
digital subtraction angiography 196
MR angiography 195
ultrasound 194–195

blood–brain barrier 175, 183
blooming effect 241
bowel
dysfunction 257–258
See also specific conditions

neural pathways 262
neurogenic 260

brachial plexopathies 332, 341–343
bradykinesia 270, 271, 273, 276, 291,

302
bradyphrenia 302
brain abscess 73, 177
brain death 3, 5–6, 7
brain neuroimaging 120–121
brain parenchyma imaging 190–194
contrast CT 191
MRI 192–194
non-contrast CT 190–191

brain parenchyma injury 239–240
brain perfusion imaging 196–199
brain trauma. See traumatic brain

injury
brain tumors 73, 140
brainstem 114
infarcts 146

brainstem vestibular pathway
lesions 127

Broca aphasia 38
Brown–Séquard syndrome 250
Brown–Vialetto–Van Laere disease 319
burns, MRI-related 370
BUST-D test 106

Canadian C-spine rule (CCR) 251
Canadian CT head rule 230, 231, 245
cancer
spinal metastasis 78, 86–88

cardiac arrest, neurological prognosis
8, 12

cardiac imaging in parkinsonism 279
cardiac tamponade 170
cardiovascular drugs, anticholinergic

effects 21
carnitine palmitoyl transferase 2

deficiency 322, 324
carotid endarterectomy 194

carpal tunnel syndrome 332, 337, 340
CASPR2 antibodies 159
cauda equina syndrome 78, 83, 250,

257, 267
bladder, bowel, and sexual function

264–266
viral 268

central cord syndrome 250
central pontine myelinolysis 224
central retinal artery occlusion 97
cerebellar ataxia 144
cerebellar ataxia with neuropathy and

vestibular areflexia syndrome
(CANVAS) 123

cerebellar tremor. See kinetic tremor
cerebellitis, parainfectious 156, 157
cerebellopontine angle 114, 117–118
cerebellum 114
cerebral aneurysm, unruptured 67
cerebral autosomal dominant

arteriopathy with subcortical
infarcts and
leukoencephalopathy
(CADASIL) 222, 223

cerebral blood flow
dementia with Lewy bodies 285–286
parkinsonism 277, 282–283

cerebral edema 9, 104, 233, 239
cerebral hyperemia 240
cerebral venous sinus thrombosis

67–68, 69
cerebrospinal fluid (CSF)
acute disseminated

encephalomyelitis 212
leaks 71, 235
multiple sclerosis 211
neuromyelitis optica 216

cerebrovascular disease 138
cervical artery dissection 72
cervical cord compression 266
Chalder fatigue scale 349
Chance fractures 80
Charcot–Marie–Tooth disease 320,

333, 341
Chiari I malformation 359
child abuse 241
children
tethered cord syndrome 266
traumatic brain injury 106, 231,

245
vision loss 106–107

cholesteatoma 362
chorea 291, 292
chronic fatigue syndrome (CFS) 317, 349
chronic inflammatory demyelinating

polyneuropathy (CIDP) 343
chronic lymphocytic inflammation

with pontine perivascular
enhancement responsive to
steroids (CLIPPERS) 151–153

chronic traumatic encephalopathy 228
clasp-knife effect 2
clinically isolated syndromes

209–211
central nervous system (CNS) angiitis

220–221
cochlear concussion 362
cochlear nerve compression 360
Cogan’s syndrome 117, 123
cognitive impairment 20, 34–63
and fatigue 349
attention 40–41
causes 35
clinical/neuropsychological

examination 45
dementia. See dementia
executive functions 43–44
laboratory investigations 45
language 37–39
memory 34–36
neuroimaging 45–46
parkinsonism 280–283
perception 39–40
praxis 42–43
vascular 50–52
visuospatial processing 41–42

cogwheel rigidity 271
colloid cyst of third ventricle 72
color vision 91
coma 3, 6–13
anoxic-ischemic encephalopathy

7–11
Glasgow Coma Scale. See Glasgow

Coma Scale
traumatic brain injury 11–13, 14

Coma Recovery Scale Revised (CSR-R)
5, 13

computed tomography. See CT
conceptual apraxia 43
conceptual knowledge 37
impairment 38

concussion 233
conductive hearing loss 359,

362–363
Confusion Assessment Method for the

ICU (CAM-ICU) 24, 25
confusional state 19–33
versus delirium 19

consciousness, disorders of 1–17
blood and urine testing 2
classification 3–5
diagnostic precision 16
diagnostic tests 14–15, 168
history 1
lumbar puncture 3
neuroimaging 3
neurological examination 2
See also specific disorders

consciousness, disturbance of 1–17, 20
constipation 264
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contrast media reactions
angiography 372
CT 372
MRI 371
nephrogenic systemic fibrosis
370–371

myelography 372
nephropathy 198

control behaviour 44
conus medullaris syndrome 250, 267
copropraxia 297
corticobasal syndrome 42, 270,

302, 303
coup/contre-coup injury 239
cramps 324
craniopharyngioma 106
C-reactive protein 78
Creutzfeldt–Jakob disease (CJD) 45,

52–53, 105, 160–162
epidemiology and clinical features

160–161
investigations 161–162
treatment and prognosis 162

critical illness neuropathy 320
CT
back pain 78
brain parenchyma
contrast 191
non-contrast 190–191

brain parenchyma injury 239
cerebral venous sinus thrombosis 68
confusional state 30
delirium 30
herpes simplex encephalitis 49
neurogenic bladder 263
parkinsonism 273
perfusion 196–198
petrous bone 117
reversible cerebral vasoconstriction

syndromes 68, 70
risks 371–372
seizures 136–137
spinal cord trauma 250–253
stroke 144
subarachnoid hemorrhage 65
syncope 169
traumatic brain injury 234, 235
vascular cognitive impairment 51
vascular injury 240
vestibular disorders 114
vision loss 93–94

CT angiography
blood-vessel imaging 195
head 195
neck 195
spinal-cord trauma 251

CT myelography
brachial plexus injury 341
cauda equina syndrome 266
spinal cord trauma 258

spontaneous intracranial
hypotension 71

tethered cord syndrome 267
cytotoxic edema 240

DaTSCANTM 274, 276
Dawson’s fingers 210, 214
delirium 5, 19–33, 41
additional symptoms 21
clinical characteristics 20
core features 20–21
differential diagnosis 23–24
drugs causing 22, 26
epidemiology 19
evaluation 24–27
history and examination 25–26
investigations 27–30

EEG 27
laboratory studies 27
lumbar puncture 27
neuroimaging 27–30

pathogenesis 21–22
psychiatric conditions 21
recognition of 24
treatment 20
underlying conditions 22
versus confusional state 19

dementia 20, 23
Alzheimer’s. See Alzheimer’s disease
with Lewy bodies 270, 283–286
neurodegenerative 52–59
parkinsonian 280–283
reversible causes 46–50
vascular 51

dementia with Lewy bodies (DLB) 42,
270, 283–286

clinical findings 283–284
diagnostic criteria 285
neuroimaging 285–286

amyloid 286
dopaminergic function 285
glucose metabolism 285–286
regional cerebral blood flow
285–286

structural 286
deoxyhemoglobin 241
dermatomes, sensory 335
dermatomyositis 328
Desmoteplase in Acute Ischemic Stroke

(DIAS) 199
detrusor sphincter dyssynergia 260
Devic’s syndrome 213
diffuse axonal injury 137, 229, 233,

240, 242
diffusion tensor imaging 233, 243–245
Creutzfeldt–Jakob disease 53
muscle weakness 351
weakness 351

diffusion tensor MRI 13, 212
parkinsonism 279

Diffusion-Weighted Imaging
Evaluation for Understanding
Stroke Evolution (DEFUSE)
study 199

digital subtraction angiography (DSA)
94, 194

blood-vessel imaging 196
subarachnoid hemorrhage 67

disk herniation 84
diskitis 78, 82
disinhibition 51
dissemination in space. See multifocal

neurological symptoms
distal symmetrical polyneuropathy 320
divided attention 40
dizziness 111–112
dopamine transporter functional

imaging
atypical parkinsonism 305–306
essential tremor 308–309
Wilson disease 302

dopaminergic function in parkinsonism
274–277, 281–282

Dose Escalation of Desmoteplase for
Acute Ischemic Stroke
(DEDAS) 199

dot sign 190
Dravet syndrome 176
drug-induced tremor 312–314
Duchenne muscular dystrophy, cardiac

involvement 324
dural sinus thrombosis 138
dural venous sinus thrombosis 364
dysarthria 144
dysdiadochokinesis 146
dysesthesias 332–346
definition 332

dysmetria 146
dysphagia 54
dysphasia 37
dystonia 291, 292–296
acute 295–296
classification 293
clinical features 294
etiology 294–295
phenotype 294

dystonic tremor 292, 309
clinical manifestations 309
neuroimaging 309

echolalia 297
Echoplanar Imaging Thrombolytic

Evaluation Trial (EPITHET) 199
echopraxia 297
EEG 10
anoxic-ischemic encephalopathy 9
cognitive impairment 45
delirium 27
herpes simplex encephalitis 49
traumatic brain injury 13
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electroencephalography. See EEG
electromyography 318, 337
Emery–Dreifuss muscular dystrophy

324
cardiac involvement 324

empty sac sign 86
encephalitis 23
and vision loss 106
Bickerstaff 153, 154, 224–225
fever in 178
herpes simplex 29, 36, 49, 140
limbic 47–49

encephalomalacia 239
encephalopathy 2
chronic traumatic 228
Hashimoto’s 149–151
SREAT 149–151
Wernicke–Korsakoff’s 49, 50
Wernicke’s. See Wernicke’s

encephalopathy
endocarditis 184
endolymphatic hydrops 116
epidural abscess 78, 82
epidural hematoma 86, 236
delayed 237

epilepsy 137
See also seizures

episodic memory 35
erectile dysfunction 260
erythrocyte sedimentation rate (ESR) 78
essential tremor (ET) 307–309
clinical manifestations 307
neuroimaging 308–309

executive control attention 41
executive functions 43–44
explicit memory 35
eye movements 114

facet joint 84–85
fatigue 317, 348–350
and cognitive impairment 349
Chalder fatigue scale 349
clinical management 350
components of 348
definition 348
neuroimaging 352–355
functional 352–355
structural 352

self-reporting 349
synonymous conditions 348

Fatigue Severity Scale 349
Fazio–Londe syndrome 319
febrile seizures 176–177, 184
fever 175–186
and neurological dysfunction

175–177
infectious causes 177–181
older people 176
primary neurologic disease 184
systemic disorders 183–184

fibromuscular dysplasia 364
fibromyalgia 348
finger agnosia 40
fixed dystonia 293
fluid attenuation inversion recovery

imaging (FLAIR) cerebral
venous sinus thrombosis 15

fragile X-associated tremor/ataxia
syndrome, 310

limbic encephalitis, 48
sensorineural hearing loss 362
subarachnoid hemorrhage 242
Susac’s syndrome 222

focal cognitive deficit 24
focal neurological symptoms 187–208
diagnosis 187–190
history 187–189

focused assessment with
ultrasonography for trauma
(FAST) 232

FOUR score 2, 3, 4
Fowler’s syndrome 268
fractional anisotropy 245, 351
fragile X-associated tremor/ataxia

syndrome (FXTAS) 309–310
clinical manifestations 310
neuroimaging 310

Frenzel’s glasses 111, 114
Froment’s sign 271
frontal behavioral-spatial syndrome

303
frontotemporal dementia 44
frontotemporal lobar degeneration

57–59
Fukuyama muscular dystrophy 324
functional magnetic resonance imaging

(fMRI), 15
cardiac arrest 12
disorders of consciousness 14
fatigue 352, 355
palatal tremor 307
traumatic brain injury 13
weakness 350

ganglioglioma 141
gegenhalten 2
giant cell arteritis (GCA) 94, 96
Glasgow Coma Scale 2, 3, 4, 11, 229,

251
glomus jugulare 366
glomus tumors 365
glucose metabolism
dementia with Lewy bodies

285–286
parkinsonism 277, 282–283

Grisel syndrome 296
Guillain–Barré syndrome (GBS) 153,

225, 268, 317, 334
neuroimaging 340

Guillain–Mollaret triangle 307

hamartoma 142
Hashimoto’s encephalopathy 149–151
head
CT angiography 195
MR angiography 195

head injury 246
and hearing loss 363
brain trauma. See traumatic brain

injury
minor 230
moderate 231–232
severe 233
skull fracture 234–235

headache 65–75
acute hypertensive crisis 73
cerebral venous sinus thrombosis

67–68
cervical artery dissection 72
colloid cyst of third ventricle 72
pituitary apoplexy 72
retroclival hematoma 73
reversible cerebral vasoconstriction

syndromes 68
stroke 73
subarachnoid hemorrhage 65–67
thunderclap 65
unruptured cerebral aneurysm 67

head-impulse test 114, 120
hearing loss 359–369
conductive 359, 362–363
sensorineural 359–362

heavy-metal toxicity 333
hemineglect 42
hemiparkinsonism 275
hemosiderin 241
hemosiderosis 115, 241
hereditary spastic paraplegia (HSP) 326
herpes simplex encephalitis 29, 36, 49,

140
high-definition fiber tracking 351
Holmes (midbrain) tremor 306, 307
clinical manifestations 306
definition 306
neuroimaging 306

Honda sign 80
Horner’s syndrome 124
hot-cross-bun sign 172, 303
human immunodeficiency virus (HIV),

vision loss 99
Huntington’s disease 36, 291
hydrocephalus, normal pressure 46–47
hyperacute hepatic failure 11
hyperekplexia 291
hyperkinesia 291–292
hypocalcaemia 148
hypokinesia 271
hypomagnesaemia 148
hyponatremia 148
hypothalamus, damage to 184
hypothermia 184
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hypotonia 146
hypoxic ischemic encephalopathy 138

ideational apraxia 43
ideomotor apraxia 42–43
implicit (procedural) memory 36
inattention 20
inclusion body myositis 328
infections
febrile 177–181
multifocal neurological symptoms

caused by 224
See also specific infections

inflammatory bowel disease, arthritis
of 86

inflammatory myopathies 328
inhibitory control 44
intellectual dysfunction. See cognitive

impairment
Intensive Care Delirium Screening

Checklist (ICDSC) 24, 26
interleukins 183
internal carotid artery
aberrant 365
atherosclerosis 364
dehiscence 364
dissection 365

International Standards for
Neurological Classification of
Spinal Cord Injury (ISNCSCI)
250

intervertebral disk 83–84
intracerebral hemorrhage 73
intracranial hematoma 235–239
intracranial hypertension 104, 362
and syncope 171
idiopathic 106

intraventricular hemorrhage 30, 72, 239
ischemic penumbra 196, 197

jugular bulb 364

Karnofsky performance status 162
Kennedy’s disease 319
KIDMUS criteria 212
kinetic tremor 310–312
causes 310–311

Korsakoff’s syndrome 36, 49
Krabbe disease 325
Kugelberg-Welander disease 319

lacunar infarcts 146
Lambert–Eaton syndrome 159,

318, 322
language 37–39
cognitive deficit 37–39

large vestibular aqueduct syndrome 361
lead pipe rigidity 271
Leber’s hereditary optic neuropathy 101
lemma 37

leptomeningeal carcinomatosis 162–163
lexical semantics 37
deficits in 38

limb-girdle muscular dystrophy 324
limbic encephalitis 47–49
limb-kinetic apraxia 43
Listeria monocytogenes 153, 179–178
long-term memory 35
low-back pain 76–90
afebrile 83–86
cancer 86–88
clinical approach 76–79
febrile 80–83
neuroimaging 77, 79–88
non-traumatic 80–86

See also specific conditions
post-surgical 86
red flags 77
referred 86, 87, 88
traumatic 79–80

lumbar puncture 3
delirium 27
GAD antibodies 159

See also cerebrospinal fluid
lumbosacral plexus 343, 344

magnetic resonance imaging. See MRI
magnetization transfer MRI 212
magnetization transfer ratio 351
malignant hyperthermia 2
Marchiafava–Bignami syndrome 224
Massachusetts Hospital acute

stroke imaging algorithm
198, 200

McArdle disease 324
medial temporal lobe 35, 36, 54
median nerve 338, 340
memory 34–36
cognitive deficit 36

Menière’s disease 112, 115, 362
meningeal carcinomatosis 3, 268
meningismus 211
meningitis 73
bacterial 177–181

mesial temporal sclerosis 142
Mesulam’s attentional matrix 41
metabolic disorders 139
metformin, CT-contrast media

reactions 372
methemoglobin 241
methylmercury poisoning 147
MIBG scintigraphy 306
middle cerebellar peduncle sign 310
middle cerebral artery 190
migraine 73
retinal 96
transient vision loss 97

Miller–Fisher syndrome 153, 224, 320
Minamata disease 148
minimally conscious state 5, 13–14

Mini-Mental State Examination
(MMSE) 45, 189, 281

mitochondrial encephalomyelopathy,
lactic acidosis, and stroke-like
episodes (MELAS) 179–181

mitochondrial myopathies 324
modality-specific lexical

representation 37
modality-specific naming deficits 38
Mondini–Alexander dysplasia 117
mononeuropathia multiplex 320
motor neuron disease (MND) 350
clinical features 318–319
neuroimaging 325–326

motor tone 2
movement disorders 291–300
clinical features 292
dystonia 292–296
focal lesions 298
hyperkinesia 291–292
tics 291, 296–298

MR angiography 194
blood vessel imaging 195
head 195
neck 195
stroke 146

MR myelography 71
MRI
acute disseminated

encephalomyelitis 211
alcohol dementia 50
Alzheimer’s disease 54, 55
back pain 78, 79
brain parenchyma 192–194
contrast 193–194
diffusion-weighted 192–193
gradient refocused echo 193

brain parenchyma injury 239
cerebellopontine angle 117–118
cognitive impairment 45–46
Creutzfeld–Jakob disease 52
delirium 30
diffusion tensor 212
frontotemporal lobar degeneration

58, 59
functional. See fMRI
head injury 240–241
acute and subacute blood 241–242

herpes simplex encephalitis 49
intervertebral disk 83
limbic encephalitis 48
magnetization transfer 212
meningitis 3
multiple sclerosis 210
multiple system atrophy 173
neuromyelitis optica 213–216
normal-pressure hydrocephalus 47
palatal tremor 307
paresthesias 338
parkinsonism 274, 279–280, 284
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perfusion 196–199
petrous bone 117–118
reversible cerebral vasoconstriction

syndromes 68
risks 370–371
contrast reactions 371
MRI instrument 370
nephrogenic systemic fibrosis
370–371

pregnancy 371
sagittal short tau inversion recovery

sequence 79
spinal cord trauma 251–252, 258
spinal infection 82
subarachnoid hemorrhage 67
syncope 169
tethered cord syndrome 267
thoracolumbar 253
traumatic brain injury 12, 234
vascular cognitive impairment 51
vestibular disorders 114
vision loss 92–93, 94
Wernicke’s encephalopathy 2,

148–149, 150
Wernicke–Korsakoff’s (WK)

encephalopathy 50
multifocal motor neuropathy 317
multifocal neurological symptoms

209–227
acute disseminated

encephalomyelitis 211–213
infectious causes 224
malignant causes 224
McDonald criteria 210
multiple sclerosis. See multiple

sclerosis
neuromyelitis optica. See

neuromyelitis optica
toxic and metabolic causes 224

multiple sclerosis (MS) 93, 209–211,
260

bladder, bowel, and sexual function
263–264

clinical features 214
ataxia 160
kinetic tremor 310
motor fatigue 348, 350
tinnitus 359

differential diagnosis 212
neuroimaging 160, 210–211, 215,

217
multiple system atrophy (MSA)

172–173, 268, 302
muscle relaxants, anticholinergic

effects 21
muscle stiffness 324
muscle weakness
clinical features 321–325
evaluation 322
limb-girdle distribution 322

neuroimaging 328
patterns of 323

muscular contracture 324
musician’s cramp 292
myalgia 324
myasthenia gravis 347
myelography 79
contrast media reactions 372
CT 71, 258, 266, 267, 341
MRI 71

myelomalacia 258
myoclonus 291, 292
myophosphorylase deficiency 322
myositis 317
myotonia 322
myotonia congenita 322
myotonic dystrophy 317

naming (word retrieval) 37
National Emergency X-Radiography

Utilization Study (NEXUS) 251
National Institutes of Health Stroke

Scale (NIHSS) 200
neck, magnetic resonance angiography

195
necrotising myopathy 328
neglect syndrome 24
nephrogenic systemic fibrosis,

MRI-contrast-related 370–371
nerve biopsy 321
nerve-entrapment syndromes

332, 334
neurocysticercosis 140
neurodegenerative dementia 52–59
See also specific types

neurofibrillary tangles 54
neurofibromatosis 360
neurogenic bladder 260–269
clinical evaluation 262–263
neuroanatomy 261–262
pathophysiology 261
types of 260–261

neurogenic bowel 260
neuroimaging 187–208
blood vessels 194–196
brain parenchyma 190–194
differential diagnosis 189–190
general/neurological examination

189
perfusion imaging 196–199
protocol selection 199–200
See also specificmethods and conditions

neuroleptic malignant syndrome 2
neurolupus 219
neuromelanin 279
neuromuscular junction disease
clinical features 321–325
differential diagnosis 323

neuromuscular weakness 317–331
clinical approach 317–325

motor neuron disease 318–319,
325–326

neuroimaging 325–328
neuromuscular junction and muscle

disease 321–325, 328
patterns of 318
peripheral neuropathies 319–321,

326–328
neuromyelitis optica (NMO) 99, 209,

213–216, 264, 265
demographic and clinical features

213, 214
investigations 216
neuroimaging 213–216, 217

neuromyotonia (Isaac’s syndrome) 324
neuronal specific enolase (NSE) 8
neuronal surface antibodies 156
Neuroprotection and Natural History

in Parkinson Plus Syndromes
(NNIPPS) study 302

neuroretinitis 100
neurosarcoidosis 99, 217–218
New Orleans criteria 230, 231, 245
NINDS-AIREN criteria 51
non-convulsive status epilepticus 23
normal-pressure hydrocephalus (NPH)

46–47
nuclear medicine. See PET; SPECT
nystagmus 2, 23, 112, 114
downbeat 112
optokinetic 124

occipital seizures 97
odontoid process fracture 254
older people
dementia. See dementia
fever 176

olivopontocerebellar degeneration 36
ophthalmic artery aneurysm 94
optic ataxia 42
optic atrophy 100
optic chiasm 93
apoplexy 101–103
compression 103

optic chiasmitis 104
optic disk drusen 96
optic nerve sheath infiltration 100
optic neuritis 93, 99, 213
atypical 99
autoimmune 99
bilateral 104
children 106
in multiple sclerosis 210

optic neuropathy
chronic relapsing inflammatory 99
compressive 100–101, 105
infectious 99–100
ischemic
anterior 97–99, 101
posterior 99, 101
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optic neuropathy (cont.)
Leber’s hereditary 101
radiation-induced 101

optic perineuritis 99
optical coherence tomography 91
optokinetic nystagmus 124
orbital tumors 96
orbital wall fracture 105
orienting 41
orofacial apraxia 43
orthostatic tremor 309
clinical manifestations 309
neuroimaging 309

oscillopsia 121
ossifying hemangiomas 367
osteomyelitis 78, 82
osteoporotic vertebral compression

fractures 80, 81
otitis media 362
otosclerosis 117, 362, 363
overactive bladder 260

pain and delirium 22
palatal tremor 306–307
clinical manifestations 307
neuroimaging 307

palilalia 297
pantothenate-kinase associated

neurodegeneration 297
papilledema 96–97, 103–104
paralysis 317, 347
paramyotonia 322
paraneoplastic ataxia syndromes

158–159
paraneoplastic cerebellar degeneration

158–159
paraspinal abscess 78, 82
paresis 317
paresthesias 332–346
definition 332
diagnosis 334–336
electrodiagnostic studies 337–338
etiology 332–334
history 334–336
laboratory tests 336–337
neuroimaging 338–343
brachial plexus 341–343
lumbosacral plexus and sciatic
nerve 343

pathophysiology 332
physical examination 336

parkinsonian rigidity 2
parkinsonism/Parkinson’s disease 260,

270–287
atypical 302–306
bladder, bowel, and sexual function

267–268
causes 271
cognitive impairment 280–283
dementia 280–283

clinical findings 280–281
neuroimaging 281–283
neuropsychological testing 281

diagnosis 270–279
Queen Square Brain Bank criteria
270, 271

laboratory tests 273
memory impairment 36
neuroimaging 272, 273–279,

281–283
amyloid 283
cardiac 279
cholinergic function 281–282
CT 273
dopaminergic function 274–277,
281–282

future directions 279–280
glucose metabolism 277, 282–283
nigral structural abnormalities
279–280

premotor stages 280
regional cerebral blood flow 277,
282–283

structural 283
Subjects With Scans Without
Evidence of Dopaminergic
Deficit (SWEDD) 276

transcranial sonography 277
physical examination 271–273
tremor 314
vascular 301–302

pars defects. See spondylolysis
Parsonage–Turner syndrome 332
PECARN Decision Rule 231, 245
pediatric. See children
Pediatric Emergency Care Applied

Research Network (PECARN)
230

pelvic organ dysfunction 262
perception 39–40
pericardial effusion 169–170
perimastoid hematoma 234
periorbital hematoma 234
peripheral neuropathies
clinical features 319–321
differential diagnosis 321
neuroimaging 326–328

persistent vegetative state 5, 13
See also vegetative state

petrous bone 114, 117–118
phonemic paraphasias 38
Pick disease 303
pill-rolling tremor 271
pituitary apoplexy 72
planning and organizing 44
plegia 317, 347
poisoning 147–148
polyarteritis nodosa 333
polymyositis 328
Pompe disease 317, 322, 325

porphyria 320
positron emission tomography (PET).

See PET
Alzheimer’s disease 56
amyloid imaging 55–56
cognitive impairment 46
dopaminergic radioligands 275
fatigue 352
parkinsonism 274, 275, 277, 278, 282
atypical 306

risks 373
Posner’s attentional network 41
post-concussive syndrome 232
posterior-cord syndrome 250
posterior cortical atrophy (PCA) 39,

42, 54
posterior inferior cerebellar artery

(PICA) stenosis 147
posterior reversible encephalopathy

syndrome (PRES) 73, 139, 222
postpoliomyelitis syndrome 317
postural instability 272
postural tremor 307–310
dystonic 292, 309
essential 307–309
fragile X-associated tremor/ataxia

syndrome 309–310
orthostatic 309

praxis 42–43
pregnancy, MRI risks 371
premonitory sensation 291
pressure ulcers 258
pre-syncope 96
primary progressive aphasia (PPA) 36,

58, 59
progressive supranuclear palsy (PSP)

270, 302
pure akinesia with gait freezing 302

progressive supranuclear palsy
syndrome 303

prosopagnosia 39, 40
prostate surgery, trauma from 268
proton MRI spectroscopy 212
pseudomeningocoele 172, 258
psoriatic arthritis 86
psychiatric conditions, delirium in

21, 24
psychogenic tremor 311–312
pull test 272
pulmonary embolism, and syncope

170–171
pupillary responses 91
pyrogens 175

quadriplegia 254

raccoon-eyes sign 234
radiation-induced optic neuropathy

101
radiculopathies 332
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rectal surgery, trauma from 268
Reiter’s syndrome 86
resting tremor 301–306
atypical parkinsonism 302–306
midbrain (Holmes) 306
vascular parkinsonism 301–302

retinal artery vasospasm 96
retinoblastoma 106
retroclival hematoma 73
retrograde amnesia 36
reversible cerebral vasoconstriction

syndromes 68, 70
rhabdomyolysis 322
rhombencephalitis 153–156
Ribot’s law 36
Richardson’s syndrome 302
rigidity 270, 271, 276
cogwheel 271
lead pipe 271

rippling muscle disease 324

sacral fractures 81
sacral plexus 344
sacroiliac joint, degenerative

changes 85
sacroiliitis 86
sarcoidosis 264
sciatic nerve 343, 344, 345
seat-belt injuries 80
seizures 133–134, 138, 139
assessment 134–135
classification 133–134
drugs causing 23
febrile 176–177, 184
illnesses provoking 134
neuroimaging 135–142
See also specific types and conditions

selective attention 40
semantic memory 36
semantic paraphasias 38
sensorineural hearing loss (SNHL)

359–362
sentence production 37
sentinel headache 67
seronegative arthropathies 86
serotonin syndrome 2
sexual function
disorders of 260
neural pathways 262

short tau inversion recovery (STIR) 339
short-term memory 35
simultanagnosia 42
single photon emission computed

tomography (SPECT)
Alzheimer’s disease 55
brain death 7
cognitive impairment 46
delirium 28
dopaminergic radioligands 275
fatigue 354

parkinsonism 274, 276, 277
atypical 305

risks 373
Sjögren’s syndrome 218, 264, 333
skull fracture 234–235
vascular injury 240

snowball lesions 222
somatosensory evoked potentials

(SSEPs) 8, 9
traumatic brain injury 13

spasticity 250, 258, 291
spatial attention 41
speech comprehension 37
spina bifida 260
spinal cord trauma 249–259, 260
and fever 184
bladder, bowel, and sexual function

257–258, 264
breathing problems 253
clinical examination 249–250
late-stage sequelae 258
lower-extremity involvement 255–

257
radiologic examination 250–253, 258
upper-extremity involvement 254–255

spinal degenerative changes 76, 83
facet joint 84–85
sacroiliac joint 85
spondylolisthesis and spondylolysis

85
spinal metastasis 78, 86–88
spinal muscular atrophy (SMA) 319
spinal shock 249
spinal stenosis 268
spine
anatomy 76
burst fractures 79
Chance fractures 80
cord compression 78, 79
vertebral compression fractures 77,

78, 80
spondylolisthesis 85
spondylolysis 85
spontaneous intracranial hypotension

68–71
stapedial artery, persistent 365
status epilepticus 10, 136, 141, 142, 211
non-convulsive 23

stereotypies 292
steroid-responsive encephalopathy

associated with autoimmune
thyroiditis (SREAT) 149–151

stiff-person syndrome 159, 324
string sign 196
stroke 73
clinical features

ataxia 144–147
fever 184
seizures 138
vertigo 146–147

neuroimaging 145, 192, 198
perfusion imaging 196–199

post-chiasmal visual pathway 103
prognosis and treatment 147

stupor 5
Sturge Weber syndrome 141
Stycar rolling-ball test 106
subarachnoid hemorrhage 65–67, 238
neuroimaging 4, 235
seizures 139

subdural hematoma 29, 73, 236, 238,
243

subjective visual vertical 114, 127
sundowning 20, 23
superior-canal dehiscence syndrome

(SCDS) 116, 117
Susac’s syndrome 221, 222
susceptibility-weighted imaging 241
sustained attention (vigilance) 40
syncope 166–174
autonomic failure 172–173
diagnosis 166–169
epidemiology 166, 167
intracranial hypertension 171
neuroimaging 169–173
cardiopulmonary 169
cerebrovascular 169

pericardial effusion 169–170
pulmonary embolism 170–171

synovial cysts 85
syringomyelia 258
systemic lupus erythematosus (SLE)

183, 219, 333

tabes dorsalis 268
tau protein 54, 58, 162
teichopsia 97
temporal bone trauma 361, 362
temporal lobe hematoma 237
temporal variability in delirium 20
tethered cord syndrome 266
tetraplegia 254
thalamic astasia 128
thalamic nuclei, lesions of 127–129
thiamine deficiency 149
thromboembolic disease 224
See also stroke

thunderclap headache 65, 73
tics 291, 292, 296–298
acute 297
neuroimaging 297–298

Tinel sign 336
tinnitus 359–369
arterial etiologies 364–365
causes 359
non-pulsatile 359
objective 359
pulsatile 359
subjective 359
venous etiology 363–364
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Tolosa–Hunt syndrome 97
topographagnosia 40
torsion dystonia 292
torticollis 296
Tourette syndrome 296
malignant 297

Toxoplasma gondii 155
tract-based spatial statistics 245
transcortical motor aphasia 38
transcortical sensory aphasia 38
transcranial sonography 277
transient ischemic attacks (TIAs) 96,

166, 187
vertebrobasilar territory 97

transient loss of consciousness. See
syncope

transverse myelitis 183
bladder, bowel, and sexual function

264
traumatic brain injury (TBI) 11–13, 14,

228–248
children 106, 231, 245
clinical decision rules 231
intracranial hematoma 235–239
neuroimaging 234, 244
CT 240
diffusion MRI 243–245
MRI 240

parenchyma 239–240
vascular 240

tremor 2, 271, 291, 292, 301–316
drug-induced 312–314
kinetic 310–312
palatal 306–307
parkinsonian 314
pill-rolling 271
postural 307–310
dystonic 292, 309
essential 307–309
fragile X-associated tremor/ataxia
syndrome 309–310

orthostatic 309
psychogenic 311–312
resting 270, 272, 301–306
atypical parkinsonism 302–306
midbrain (Holmes) 306, 307
vascular parkinsonism 301–302

tuberculosis, vision loss 100
tuberous sclerosis 141
tumor necrosis factor 183

Uhthoff’s phenomenon 96
ultrasound
abdominal aortic aneurysm 79
blood vessel imaging 194–195

extracranial Doppler 194
transcranial Doppler 194–195

focused assessment with
ultrasonography for trauma
(FAST) 232

parkinsonism 278
transcranial 277
vision loss 94

urinary retention 78, 262
urography 263
uterine surgery, trauma from 268

vascular cognitive impairment 50–52
vascular dementia (VaD) 36, 51
vascular injury 240
vascular malformations 138
vascular parkinsonism 301–302
clinical presentation 301
neuroimaging 301–302

vascular tumors 365–367
vasculitis 183
vasculopathy, non-inflammatory

221–224
vasogenic edema 240
vegetative state 5, 13–14
ventilation/perfusion lung scan 169
vertebral artery dissection 197
vertebral burst fracture 258
vertebral compression fractures 77
osteoporotic 80, 81
risk factors 78

vertebrobasilar territory transient
ischemic attack 97

vertigo 111–114
and stroke 146–147
benign paroxysmal positioning 112,

118–119
very long-chain acylcoenzyme A

dehydrogenase deficiency
(VLCAD) 324

vestibular disorders 111–130
anatomy 112
clinical differentiation 112–114
neuroimaging 114–129
vertigo/dizziness 111–114

vestibular failure, bilateral 123–124
vestibular neuritis 112, 119–120,

121–123, 125
vestibular nucleus lesions 124–127
vestibular schwannoma 360, 361
vestibular stimulation 120–121
vestibulo-ocular reflex 112, 113,

123, 127
VGCC antibodies 159
vision loss 91–110

acute bilateral 101–105
evolving 103–105
sudden 101–103

acute unilateral 97–101
evolving 99–101
ocular causes 97
sudden 97–99

children 106–107
history and examination 91–92
management 95, 98, 102
neuroimaging 92–94
transient binocular 96–97
migraine 97
occipital seizures 97
optic nerve head pathology
96–97

pre-syncope 96
vertebrobasilar ischemic attack 97

transient monocular 94–96
embolic 96
non-embolic 94–96

traumatic 105
visual agnosia 39
aperceptive 39
associative 39

visual field testing 91
visual recognition 37
visuospatial processing 41–42
voluntary-automatic dissociation 43
voxel-based morphometry 305

Wallenberg’s syndrome 111, 120,
124–127

weakness 347–348
clinical management 350
feigned 347
neuroimaging 350–352
neuromuscular. See neuromuscular

weakness
Wegener’s granulomatosis 333
Werdnig–Hoffmann disease 319
Wernicke–Korsakoff’s encephalopathy

2, 49, 50, 148–149, 150
epidemiology and clinical features

148
investigations 149
treatment and prognosis 149

Wernicke’s aphasia 37, 38, 54
white-matter degeneration 233
Wilson’s disease 297, 311–312
clinical manifestations 311
neuroimaging 295, 311–312

working memory 43

X-rays 371–372
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