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cerebral contusions 51–3

see also Contusions
corpus callosum 42, 43

Foraminal impaction see Cerebellar coning
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Fronto-orbital blink reflex 154
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Helicopters 283, 284, 287, 290
Helmets 10, 30

bicycle 20
motorcycle 19–20, 32

Hematocrit 375
effect on CBF 90
minimum acceptable 298

Heme oxygenase 135
Hemianopia

bitemporal 450
homonymous 79

Hemiparesis 411, 441, 449, 450
Hemodynamic

management in ICU 352–7
indices from pulmonary artery

catheters 353
resuscitation 342

Hemoglobin 92, 298, 337
Hemorrhage

delayed 58, 175, 401
expansion, mannitol treatment 397
maturation, MRI appearance 176, 177, 179

Hemorrhagic
lesion score 40
shock models, fluid resuscitation 304–5,

306–7
Hemosiderin 176, 180
Herniation 79–80, 388, 389, 391

coning 63, 80, 257
contusions 53, 54
imaging 197–200
intracranial artery occlusion 85
relationship with ICP 386, 392
through craniotomy 417, 419
see also Tentorial herniation

Hetastarch 303, 306, 307
Hippocampus

ischemic neuronal loss 137
long-term potentiation 125
pathology 50

History 145, 146, 276
HIT II trauma trial 77
Hollow skull bolt 211
Holmes-Adie syndrome 152
Homatropine 152
Homonymous hemianopia 79
Horseback riding 12
Humidifcation, inspired gases 348
Hydralazine 372
Hydrocephalus 61, 78, 84, 199, 200

controlled CSF drainage 116
CT 175, 177
post-traumatic 451
systems analysis 114

Hydrogen ions, role of 134
Hydromas 60
Hydrostatic edema 49
Hyperbaric oxygen 400
Hypercalcemia, spinal injuries 327
Hypercapnia 90, 92, 106, 113, 252, 335

CBF increase 91
use in ARDS 351

Hyperemia 83, 96–7, 206, 254, 387, 390, 421
Hyperglycemia 282, 307, 377
Hyperglycemic hyperosmolar coma,

non-ketotic 327
Hyperkalemia 323–4
Hypernatremia 312, 319–22

clinical features 320
diagnosis 320–1
hyperosmolar therapy 321, 322
treatment 321

Hyperphosphatemia 324
Hypertension 156, 282, 339–40, 355, 375

benign intracranial 386
neurogenic 339
pre-existing 333, 392
pulmonary 336
severe pain 380
treatment 357, 372

Hyperthermia 279, 377
Hypertonic

hyponatremia 315, 316
saline 301, 302, 307, 342, 377, 399

acute hyponatremia 319
hypernatremia 322

Hyperventilation 75, 80, 156, 347–8, 357,
377–8, 386, 389, 394

children 83
combined with THAM 395, 426
indications for 342
prolonged 90–1, 97, 347–8, 394–5
prophylactic 394–5
ventilation parameters 395

Hypoalbuminemia 299
Hypoaldosteronism 323
Hypocalcemia 324–5
Hypocapnia 75, 80, 90, 92, 342, 347
Hypoglycemia 282, 377
Hypokalemia 322–3, 325

mannitol treatment 397
Hypomagnesemia 324, 325–6
Hyponatremia 75, 297, 298, 312, 315

clinical features 316, 317
diagnosis 317, 318
treatment 317–19

Hypophosphatemia 325
Hypotension 73, 74, 102, 103–4, 155–6,

302, 342, 375
barbiturate therapy 398, 427

cerebral perfusion 104
mannitol treatment 397
nursing staff/computer identification 105
propofol 364, 365
refractory 342
thiopentone 366

Hypothalamic
control, pituitary secretion 308, 310, 312
lesions 339

Hypothermia 272, 279
effect of barbiturate treatment 398
intentional 85, 133, 138, 376–7, 400, 423

clinical status 425–6
rationale 425

Hypotonic hyponatremia 316
Hypoxia 73, 74, 106, 243, 342
Hypoxic-ischemic injury 40, 47–8, 65, 73,

74, 77, 81
see also Ischemia

Ibuprofen 430
ICP waveform pulse amplitude

(ICPUplseu) 111–13, 115
Imaging 167–207, 281
Immediate early (IE) gene expression 135
Immunological conditions, pre-exisitng 282
Impact to head 25

biochemical consequences 133
contusion patterns 53, 54
experimental studies 28–9, 31–3, 45, 124,

126
Penn 1 and 2 primate impact model

121, 126
impact velocity 25–6
location of impact 26–7

brain injury severity 27
recording 156

mathematical studies 29
observational studies 29
response of head 27–8, 122
tolerance of head 34–6

Incidence 3, 4
population-based studies 9

Indomethacin 399
clinical evaluation 430

Induction of anesthesia 373–4
rapid sequence 341

Infants
diffuse axonal injury (DAI) 45
extradural hematoma 78
pediatric coma scales 150, 151
premature neonates 123
prognosis 163
retinal hemorrhages 155
shaking 32, 204

Infarction 137, 155, 204
Infection 83–5, 333

central venous catheters 354
intraventricular pressure recording 211
systemic inflammatory response

syndrome (SIRS) 338
ventriculostomy-related 111

Inhaled anesthetic agents 369–71
Injury severity score (ISS) 8, 282
Innerspace transducer 212, 213
Inotropes 356, 372, 373
Insight, lack of 458, 459
Inspired oxygen tension (PIO2) 334–5

effects of altitude 288–9
Insulin levels 308
Insurance, accident 16
Intensive care

computerized data collection system
104, 105

role of 333–4
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Intermediate coup contusions 41, 53
Intermittent T-piece weaning 349
Internal

carotid artery
dissection 201, 203
occlusion 85, 155

jugular veins 89
International Classification of Diseases

(ICD) 5–6
Interstitial

COP 296
edema 49, 81–2, 301, 337

Intracarotid xenon-133 method 218
Intracellular

fluids 294
mechanisms 133–8

Intracerebral
air, entrapped 289
hemorrhages 73, 78, 79, 417

delayed hematomas 58, 175, 401
imaging 173–80
pathology 55–63
surgery 410–11
swelling around 49

Intracranial pressure (ICP) 385–7
and CPP, relationship between 103–4,

109, 386, 390–1
effects of

barbiturates 365
head elevation 355
opioids 367
patient manipulations 355
PEEP 347
propofol 364
suxamethonium 368
volatile agents 369, 370

gradients 386
monitoring 144, 209–16, 391–2

choosing system 213–14
criteria for 392
duration of 403
historical aspects 209–10
interpretation 214–15
methods 210–13

Intracranial pressure (ICP), raised 48, 60,
101–5

brain damage secondary to 63–4, 74, 75
causes of 385, 387, 390, 401–2
children 83
clinical signs 155, 391
hippocampal pathology 50
imaging 197–200
management 390–2

controlling during transportation 393
definitive treatment 393–400
plan of raised ICP and reduced CPP

401–4
surgical 400–1, 417
treatment goals 392

physiology and pathophysiology 105–17
pressure wave fluctuations 106, 389
relationship

to outcome 101–2
to primary and secondary injury 102–5

Intracranial volume 385, 386, 388
measuring reserve 389
and pressure

current concepts 107–17
historical concepts 105–6

Intradural hemorrhage 78–9
see also Subdural hematoma

Intraocular air, entrapped 289
Intraoperative brain swelling 138, 139,

417–18
barbiturates 398

Intravenous anesthetic agents 363–7
Intraventricular

hemorrhage (IVH) 79, 416
imaging 177, 185, 187, 196, 197
pathology 57

pressure 106
recording 211

Intravoxel incoherent motion (IVIM) 222
Inverted horseshoe flap 413, 415
Ion channels, neuronal 123–4, 125, 126,

133, 134, 432
Iowa Safety Restraint Assessment 18–19
Ipatropium bromide 348
Ischemia 89–90, 95–6, 102, 105, 131, 135–6,

180, 243, 423, 424
genesis of 136
glucose infusions 301
hyperventilation causing 377, 395
hypothermia 376
imaging 201, 202, 203, 204, 205, 206

CT 171, 200, 201, 203
MRI 201, 202, 203

splanchnic 337
see also Hypoxic-ischemic injury

Ischemic threshold, perfusion imaging 266
Ischemic-reperfusion 47, 139
Isoflurane 370, 371
Isoprenaline 356, 357
Isotonic hyponatremia 315

Japan Automobile Research Institute
(JARI) 32–3

human head tolerance curve 36
Jet air ambulance 285
Jugular

bulb pressure 96, 109
venous saturation (SUjvuO2) 95, 96, 115,

218, 222, 243, 337, 357, 376, 390, 392
Julia Farr Centre Post-traumatic Amnesia

Scale 161, 162

Ketamine 366, 374, 433
Ketones 307
Kety and Schmidt equation 217, 219
Krebs cycle 128, 129, 307
Krypton-85 studies 217
Kyphoscoliosis 352

Laboratory data 280
Lacerations 51, 55, 72

boxing 65
brain-stem 62
ICD-9 CM rubric 6

Lacrimation, Schirmer’s test 158
Lactate

cerebral metabolic rate (CMRL) 95, 96
levels after brain injury 93, 128, 129,

130–1, 137, 308, 338
MRS studies 263–4

Lap belts 19
Laparotomy, emergency 280
Laryngeal trauma 340
Laser Doppler flowmetry 218, 221
Lateral gaze, forced 154
Lateral impacts 27, 28, 33, 54

motor vehicles 11
Law of Poiseuille 90
Le Fort III fractures 420
Learning capacity 455, 456
Leeds screw 211
Left

ventricular end-diastolic pressure and
volume 352, 353

ventricular preload 352–3
Leg elevation 374

Legislative penalties 19
Leukocyte adherence, intravascular 126
Leukopenia 83
Lidocaine 399
Liège Reflex Scale 154
Lignocaine 373
Limb

injuries 281
movements and reflexes, testing 145,

155, 158
Lindegaard ratio 254
Linear acceleration of head 27, 30, 31, 33,

34
role in injury 32–3

Lipid peroxidation, inhibitors of 428–30
Lipids, intravenous 313
Lobar intracerebral hemorrhages 55
Lobectomy 416, 417, 419–20
Log-rolling technique 272
Lubeluzole 435
Lucid interval 44, 55, 56, 77, 78, 125, 136
Lumbar

CSF pressure 106
puncture 105, 209

Lumped craniospinal compliance 107, 109,
111, 112

Lung
cysts, effect of altitude 289
mechanics 336, 348
volumes, assessment 348

Lymphatic drainage 297

Magnesium
daily requirements 313
free magnesium, MRS studies 264, 265
levels, refractory hypokalemia 322, 323

Magnetic resonance imaging (MRI) 167,
171–2, 206

abdominal injuries 281
brain death 206
brain edema 81, 82, 138, 139, 266
brain function studies 265

applications to trauma 266, 267
CBF measurements 218, 221–2
contusions 172, 179, 180, 184
diffuse axonal injury (DAI) 185, 186
extradural hematomas 186, 188
intracerebral hematomas 76, 175, 179,

180
hemorrhage maturation, MRI

appearance 176, 177, 179
ischemia 201, 202, 203
mannitol studies 396
subarachnoid hemorrhage 196
subdural hematomas 172, 190, 191, 193,

194
transtentorial herniation 198, 199
white matter lesions, correlation with

neuropsychological tests 457
Magnetic resonance spectroscopy (MRS)

261–8
principles of 261–2

Magnetization transfer imaging 266
Maintenance of anesthesia 374

anesthetic agents 374
CVS homeostasis 374–5
monitoring 375–7

Major accident sites 272
Malnutrition 308, 315
Management of head injury 343–4,

390–404
accident site to trauma center 271–91
fluids and electrolytes 293–331
hemodynamic 352–7
initial resuscitation 340–3
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Management of head injury contd
limiting and withdrawing treatment

443–4, 449
respiratory 344–52
surgery 400–1, 409–21
treating raised ICP and reduced CPP

392, 393–400, 401–4
duration of monitoring 403
first-tier therapy 402
refractory intracranial hypertension 402
treatment algorithms 402–3

Mannitol 97, 133, 139, 390
clinical evaluation 426–7
complications 397
dose 396–7
during transfer between hospitals 393
hypernatremia 321, 322
modes of action 354–5, 371, 396

effect on brain compliance 386, 389
effect on flow velocity (FV) 254, 255,

256
Marmarou weight-drop model 126
Mathematical

models
cerebrovascular bed 116–17
CPP and autoregulatory status 253
CSF system 107–8
frontal impact 122

studies, closed head injury 29
Maturation of hemorrhage 176, 177, 179
Maxillofacial trauma 4
Mean arterial pressure (MAP) 303, 337,

343, 375
Medevac 288
Medial parahippocampal gyri 64
Medical College of Virginia, staircase

protocol 402, 403
Medicolegal considerations

cerebral contusions 54
checklist of complaints 163, 164
external findings, recording 156
retrograde amnesia 160

Medullary coning see Cerebellar coning
Memory

defects 454, 455, 456–7
tests 157
see also Alzheimer’s disease

Meningitis 84, 420, 451
Meningocerebral cicatrix 55
Mental

sequelae 439, 441, 454–9
state 157

Meperidine 367
Metabolic

conditions, pre-existing 282
stress 307, 308, 309

Metabolism 91–4
clinical measurements 217–18, 223–6

intracerebral microdialysis 223–4
magnetic resonance spectroscopy (MRS)

261–8
management of

rationale 293–4
see also Electrolytes; Fluids

normal values 94–5
response to injury 95–7, 128–33, 307–12

Metaraminol 356, 373
Methemoglobinuria 279
Methohexitone 366
Methylprednisolone 428, 435
Microchip transducers, implanted 212, 213,

215
Microdialysis, cerebral 144, 218, 223–4

placement of probe 225
Microvasculature, effect of shear force 126

Midazolam 345, 367, 374, 379
Midbrain lesions, clinical signs 151, 152, 154
Middle cerebral arteries

distortion 57
flow velocity 243, 244, 245, 255, 392

correlation with CPP 115
derivatives of FV 247
high levels 254
relationship with cerebral blood flow

245
role in monitoring therapy 254

ischemia 201, 202
occlusions 85

Midline shift 40, 109, 391
Minor head injury

epidemiology 8, 14–15
children 13
sports related 12

extradural hemorrhage 77
Glasgow Coma Scale 163
postconcussive sequelae 47
seizures 378
skull films 167

Missile injuries 123
Mivacurium 368
Modal analysis 33–4
Monitoring

advantages and disadvantages 144
comprehensive 226
duration of 143
during

anesthesia 375–7
initial resuscitation 343

electrical function 229–41
fluid management 303, 304
ICP 101, 102, 143, 209–16, 391–2, 403
multiparameter 92, 130
transcranial Doppler, role of 254–5
volume status 352–3

Morphine 309, 345, 367, 380
Mortality 6–7, 10–13, 271, 442

age factors 163
bias in data 3, 7
population-based studies 9
predictors of 104, 150, 238

Motor
evoked potentials 103
responses 148, 149, 155

best motor score 159
Motor Accidents Authority 16
Motor vehicle

accidents 10, 12, 271
extrication from vehicle 272
patterns of injury 11
spinal injury 272

design 18
Motorcycle accidents 11

helmets 19–20, 32
Mouth, examination of 340
Movement of head, response to impact 27
MR spectroscopy 82
MRI see Magnetic resonance imaging

(MRI)
Multiparameter monitoring 92, 130
Multiple organ dysfunction syndrome 338,

351
Muscle relaxants 373

depolarizing 367–8
non-depolarizing 343, 345, 368–9

Muscle tone, assessing 155
Myocardial injury 339–40

N-acetyl aspartate (NAA), levels 265
Nailbed pressure 148
Naloxone 380

Nasogastric intubation 277, 340
Nasopharyngeal airways 340
Nasotracheal intubation 277, 340, 344,

374
National Coma Data Bank, US

severe head injury definition 158–9
see also Traumatic Coma Data Bank

(TCDB)
National head and spinal cord injury

studies 4
National Acute Spinal Cord Injury Study

(NASCIS II) 428
National Head and Spinal Cord Injury

Study (NHSCIS) 9
children 13, 14
costs of head injury 15

National public health records 3, 4
Near infrared spectroscopy (NIRS) 75,

144, 218, 223, 376
Nebulization, ß2-agonists 324, 348
Necrotic brain, removal 416
Needle thoracostomy 278
Nephrogenic diabetes insipidus 320
Neuroendocrine axis 308, 310
Neurofilament proteins 44–5
Neurogenic

hypertension 339
pulmonary edema 326–7, 340, 351,

354
Neurological

conditions, pre-existing 282
observation 278

sheet 147
see also Coma scales

rehabilitation 21
Neuromuscular blockade see Muscle

relaxants
Neuronal

death 75, 135
delayed and selective loss 137

energy consumption 92
gene regulation 135
ischemia 79
membranes, effect of shearing forces

124, 128
Neuroprotection 423–38

clinical evaluation 425–35
main targets 424

Neurosurgical diagnosis 343
Neurosyphilis 152
Neurotransmitter

agonist-receptor abnormalities 50, 60
antagonists 81, 83

clinical evaluation 432–5
Neurotransmitters 128, 223

excitatory 125, 293
metabolic effects 94

New Zealand, mortality 6, 7
Nimodipine 75, 76, 77, 134

clinical evaluation 430–2
Nitric oxide (NO) 91, 135
Nitrogen excretion 308
Nitroglycerin 247
Nitrous oxide (N2O) 369

CBF studies 217, 363
NMDA receptor 432

activation 50, 60
antagonists 81, 83, 432, 433
free magnesium 264

Nodes of Ranvier 45, 46, 126
Non-accidental injury see Child abuse
Non-depolarizing muscle relaxants 343,

345, 368–9, 373
Non-hemorrhagic contusions 51
Non-impact injury 32
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Non-ketotic hyperglycemic hyperosmolar
coma (NHHC) 327

Non-steroidal anti-inflammatory drugs
(NSAIDs) 380

Norepinephrine (noradrenalin) 90, 356,
357, 373

Nottingham Health Profile 441
Nursing staff

recognition abnormal values 105
trauma team 273

Nutritional
problems, pre-existing 282
support 313–15, 352

Obesity 282, 352
Observational studies, closed head injury

29
Occipital impacts 26–7, 28, 31, 33, 54
Ocular

deviation, forced 154
rupture at altitude 289

Oculocardiac reflex 154
Oculocephalic reflexes 154
Oculomotor

nerves, disorders of 450–1
paralysis 152

Oculovestibular reflex 154, 445
Odontoid peg fracture 170
Omega conotoxins 134
Open barrier edema see Vasogenic edema
Opiates, effects on pupils 152
Opioids 309, 345, 365, 367, 373, 374, 379,

380
Optic nerve injury 152, 153, 154, 450
Oral intubation 344
Orbital

fractures, blow-out 168
swelling 156

Organ donation 445, 446–7
Orientation 156–7
Oropharyngeal airways 340
Osmolality 297, 355

total plasma 295–6
Osmotic

brain edema 49
gradient, mannitol therapy 396

Outcome 64–5, 439–61
brain death 444–7

see also Brain death
clinical examination and 163–4
delayed complications 451–4
Glasgow Outcome Scale 439–42
nutrition 315
operative delay 75, 76
predictors of mortality 104, 150, 238

Glasgow Coma Score 77, 150
raised intracranial pressure (ICP) 101–2
vegetative state 44, 65, 73, 159, 440,

447–9
when to assess 442–3

Oval pupil 153
Oxygen

delivery (DO2) 298
and consumption (VO2) 293–4
effects of head injury on 338–40
from alveoli to tissues 336–7

distribution from atmosphere to alveoli
334–6

hyperbaric 400
peripheral extraction and utilization

337–8
see also PaO2; Supplemental oxygen

Oxygen-hemoglobin dissociation curve
336–7

Oxygenation, brain tissue 92

P50 336–7
PaCO2 92, 93

adequacy of ventilation 335
brain death 445, 446
low levels 395
relationship with

CBF 90, 388
ICP 394

Painful stimuli 148, 149
Pancuronium 345, 368
Panda eyes 84
PaO2 92, 336

altitude effects on 288
levels after brain injury 93
weaning from ventilator 348

Papilledema 155
Paramedics 272
Parasagittal vein, bleeding 416
Parenchymal

electronic sensors 144
small vessels, coalescence and rupture

128
Parenteral nutrition 305

daily allowances, nutrients and vitamins
314

glucose administration 313
Partial pressures see PaCO2; PaO2
Pathology 29, 39–70
Patient-controlled analgesia 380
Patient-ventilator dyssynchrony 344–5
Pedal cycle accidents 11, 12, 17

helmets 20
Pedestrians 11–12, 17
Pediatric coma scales 150–1
Pegboard tests 158
Pelvic

examination 279
X-ray 281

Penetrating injuries 55, 84–5, 173, 175
entrapped air at altitude 289
missile injuries 123
visual pathway damage 450

Pentobarbitone 366, 399
Percutaneous dilatational tracheostomy

344
Performance IQ tests 455, 457
Perfusion imaging 266
Pericallosal artery ischemia 201, 202
Perineum, examination 279
Periorbital swelling 149, 154
Peripheral edema 305
Peritoneal lavage 280
Perivascular hemorrhage 126
Periventricular lucency 81
Personality changes 441, 442, 443, 454, 457–8

five-point scale 458
relationship to previous personality

458
Petechial hemorrhages, MRI 179, 185,

186
Pethidine 367
Petrous bone fractures 84, 156

BAEP absence 237
sixth nerve palsy 451

Phase and coherence data, EEG 234
Phencyclidine (PCP) 137, 433
Phenobarbitone 366, 379
Phenylephrine 356, 373
Phenytoin 379, 453, 454

drug interactions 333
inhibition ADH release 309, 317, 318

Phosphates, MRS studies 262–3
Phosphorous MR spectrum 262
Physical disabilities 439, 441

neurophysical sequelae 441, 442, 449

Physiological saline 300, 303, 312, 327, 342
hemorrhagic shock models 306, 307

Pituitary gland
hypothalamic control 308, 310
injury to 308, 320

Plain film radiography 167–8
Plantar reflexes 155, 158
Plaque jaune 52, 53
Plasma

COP 295, 296
equivalents 298–9, 300
osmolality 295–6, 297
sodium 297

Plasma-protein derivatives 298–9
Platelets 83

disorders 421
Pleural drainage 278
Pneumocephalus

imaging 197
nitrous oxide 369

Pneumonia, nosocomial 349–50
Pneumothorax 278, 279

effect of altitude on undrained 289
nitrous oxide 369

Polyamines 134
Polyethylene-glycol-conjugated superoxide

dismutase (PEG SOD) 134
clinical evaluation 429

Polygeline 299, 300, 342, 356
Polyneuropathy 345
Pontine lesions, clinical signs 152, 154
Pontomedullary disruption 62–3, 62
Population-based

national studies 4, 8–10
regional studies 10

Positioning, patient 350, 374, 401
head elevation 355
leg elevation 374

Positive end-expiratory pressure (PEEP)
346–7, 395

Positive pressure ventilation 309, 345
weaning from 348–9, 352

Positron emission tomography (PET) 167,
217–18, 224, 225, 226

glucose metabolism 97, 128
vegetative state 447

Post-coma disturbance (PCD) 161
Post-traumatic amnesia (PTA) 157, 159–61,

456, 457
concussive syndromes 47
diffuse axonal injury (DAI) 44
duration of 163, 454
head injury severity 14
rehabilitation 21

Postconcussion syndrome 47
Posterior cerebral arteries

infarction 204
ischemia 200, 201, 202
transcranial Doppler 245, 246

Posterior fossa hematomas 78
surgery 416

Potassium 294
daily requirements 312–13
efflux to ECF 124, 125, 132, 312
uptake by astrocytes 132, 139
see also Hyperkalemia; Hypokalemia

Power spectral analysis, EEG 233, 235, 236
in traumatic coma 233–4

Pre-existing medical conditions 281–3, 290,
333

Precapillary sphincters 90, 91
Prednisolone 428
Preferred hand 157
Pregnancy 283
Preload 337, 352–3
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Pressure
controlled ventilation 346
sores, TCD measurements 246
support ventilation (PSV) 346, 349
waves, ICP 214

waveforms 214–15
Pressure-volume index (PVI) 96, 107, 109,

110, 111, 394
formulae 108

Prevalence 3, 4
Prevention 16–17
Priapism 279
Prigatono’s classification of deficits 457
Primary

axotomy 41, 46
brain injury see Brain injury: primary
brain-stem hemorrhages 62
hypoaldosteronism 323
survey 145, 146, 276, 277–8

Prognosis 145, 163, 442
EEG 231, 232

power spectral analysis 233–4
evoked potentials 240

brain-stem auditory evoked 236, 237
somatosenory evoked 238

Glasgow Coma Scale 150
pupillary light reflex 153
see also Outcome

Propofol 345, 363–5, 373, 374, 379, 397
Prosthetic eye 153
Protein

catabolism 307
molecules 295
requirements 313
synthesis, effect of neurotrauma 135,

308
Proton MRS studies 264, 265
Pseudo-hypoaldosteronism 323
Pseudobulbar syndromes 449
Pseudomemebrane development 79
Psychiatric symptoms 459
Ptosis 152
Public

education 16–17
health records, national 3, 4

Pulmonary
capillary wedge pressure 282
edema 296, 305, 345

neurogenic 326–7, 340, 351, 354
hypertension 336
thromboembolism 336, 351–2

Pulmonary artery
catheterization 353
pressure monitoring 352, 353, 354
wedge pressure (PAWP) 303, 304

Pulsatile blood volume (dV) 112
Pulsatility indices, Doppler 115, 246, 247,

249, 392
standardized 252, 253

Pulse
ampiltude, ICP 214
oximetry 342, 348, 375
rate 155
strength of 343

‘Punch-drunk syndrome’, boxers 65–6
Pupillary light reflex 151, 153, 154, 445

loss of 152
Pupils 151–4

asymmetry 391
barbiturate therapy 398
localizing hematomas 411

Purulent secretions 350
Pyrexia 85

Question mark trauma scalp flap 412, 413

Radiography, plain film 167–8
Random breath testing 17
Rate 3, 4
Raven colored matrix test 157
Ravens Progressive Matrices 454
Reabsorption, hemorrhage 52, 53
Red cells

diapedesis 126
transfusions 298, 305, 356

Refeeding syndrome 325
Reflex scale, five-point 154
Regional

anesthetic techniques 286, 380
Resource Trauma Center 20

Rehabilitation 21, 163
Relative motion concept, brain injury

33–4
Relatives 442

costs to family 15, 16
counseling 459
discussing

organ donation 446
treatment withdrawal 444

Renal
impairment, pre-existing 283, 333
sodium excretion 309, 311–12

Renin-angiotensin-aldosterone system 312
Rescue services, deployment of 272
Resonance, definition 261–2
Resonium A 324
Respiratory

conditions, pre-existing 282
management

after initial resuscitation 344–52
initial resuscitation 277, 340–2

quotient (RQ) 335
rate 155

Resuscitation 276, 277
accident site 272
airway management 340–2
circulation 342
intravenous therapy 293, 294
monitoring 343
sedation and analgesia 343
ventilation 342

Retinal hemorrhages 155
Retraction balls, axonal 41, 42, 43, 44, 45,

46, 125, 126, 136
Retrograde amnesia 47, 157, 159–60, 456
Retromandibular pressure, eye opening

148, 149
Reverse steal 394
Richmond screw 211
Right

atrial pressure 352
catheters, placement 354

ventricular ejection fraction 353, 354
ventricular preload 352

Rigid cavities, effect of altitude 289
Riluzole 435
Ringer’s lactate 278, 300, 301, 303, 307, 342

hemorrhagic shock models 304, 305, 306
Road construction and traffic safety 17
Rocuronium 368–9
Rostral pons

focal lesions 43, 44
secondary hemorrhages 63

Rotary-wing aircraft 283, 284, 287, 290
Rotational acceleration of head see Angular

acceleration of head
Royal Adelaide Hospital treatment

algorithm 402, 404
Royal Flying Doctor Service 284
Rural areas 273

Trauma Hospitals 20

Sagittal sinus
pressure 109

systems analysis 113–14
superior, MR venogram 202–3, 205

Salbutamol, nebulized 324, 348
Saline

equivalents 298
see also Hypertonic saline; Physiological

saline
Scalp examination 156
Schirmer’s test of lacrimation 158
Scopolamine 137
Seat belts 11, 18–19

bruising 279
children 14, 19
internal carotid artery occlusion 85

Second messenger systems 133
Secondary

axotomy 41–2, 45
brain injury see Brain injury: secondary
brain stem lesions 63
survey 145, 146, 276, 278–80
watershed ischemia 203

Sedation 342, 345, 363–83, 402
during transportation 393

Seizures
EEG monitoring 232

power spectral analysis 233
hyponatremia 319
management 378–9, 464
occult 402
propofol 365
thiopentone 366
see also Epilepsy

Selfotel (GCS 19755) 433, 434
Semicoma 148
Sensation, assessing 158
Sepsis 354
Septic shock 351
Seventh cranial nerve damage 158, 451
Severity, trauma 7–8

assessment of injury 40, 158–64
coma scales 144, 146, 147–51
conscious level 146
prospective grading 158–9
retrospective grading 159–61

Sevoflurane 363, 371
Shaken baby syndrome 204
Shape, striking object 26
Shearing forces 28, 30, 122, 123

effect on
axons 125–6
ion channels 124
microvasculature 126
synapses 125

Shivering 377
Shock

fluid management 302, 356
spinal 327

Short Form 36: 441
Short-term memory 456
Shunt 336
‘Sick cell’ syndrome 316
Sickness Impact Profile 441
Single photon emission tomography

(SPECT) 167, 172–3
brain death 206
CBF and brain metabolism 218
ischemia 201, 205
subdural hematomas 190, 192
vasogenic edema 139

Six-month outcome 442
Size of pupils 153
Skeletal conditions, pre-existing 282
Skew deviation 154
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Skull
deformation 26, 32
films 77, 167–8
fractures see Fractures

Sleep patterns, within EEG 231, 232
Small pupils, bilateral 152
Smell testing 157
Smooth muscle cells, response to

transmural pressure 91
Snellen test 157
Social restraint, lack of 456, 458
Society of British Neurosurgeons 71
Sodium 294, 300, 355

daily requirements 312
effect of stress on movement of 309,

311–12
plasma 297
see also Hypernatremia; Hyponatremia

Sodium nitroprusside 247, 356–7, 372
Sodium pentobarbitol 355
Somatosensory evoked potentials 237–9, 240

grading 238
median nerve 231

Source data 3, 4
SPECT see Single photon emission

tomography (SPECT)
Speech 157, 454, 457

restoration after coma 159
verbal scores 455

Speed control 17–18
Sphenoid fractures 168, 173, 451
Spinal

cord injuries 327
abdominal paradoxical breathing 338
clinical signs 155, 279
endotracheal intubation 277, 278, 341,

374
imaging 167, 168, 170, 171, 281
risk of, accident site management 272

reflexes, brain dead patients 447
Spindle pattern coma 232
Spironolactone 323
Splanchnic ischemia 337
Spontaneous roving eye movements 154
Sporting and recreational injuries 12, 47
Squint, divergent 152
Stab wounds 123
Staphylococcal meningitis 84
Starling forces 296
Starvation 307, 308
Statham pressure transducer 210
Status epilepticus 48, 232, 365

possible causes 464
Steroids 399, 429

see also Corticosteroids
Stiffness, striking object 26, 29
Strain

gauges 210
rate 28

Stress
effect on fluid and electrolyte

movements 309, 311–12
genes 135
hyperglycemia 282
metabolic 307, 308, 309
tensile or compressive 28

Striking object, physical properties 26
Stroke volume 337
STYCAR toys 157
Subarachnoid hemorrhage 52, 79, 80, 435

cerebral vasospasm 85
ICD-9 CM rubric 6
imaging

CT 174, 192, 194, 195, 196
MRI 196

nimodipine trials 134, 431–2
pathology 56–61
secondary brain damage 76, 77

Subarachnoid screws 211
Subconjunctival hemorrhages 84
Subdural bolts 211
Subdural hematoma 78–9, 126, 127–8, 409

asymptomatic patients 410
boxing 65
chronic 61, 79
conservative therapy 410
glutamate elevation 432
ICD-9 CM rubric 6
imaging 188, 190, 193, 203, 204

CT 81, 175, 178, 181, 184, 191, 192, 193,
194, 195, 197

MRI 172, 190, 191, 193, 194
SPECT 192

pathology 59, 60–2
surgery 413, 415–16

effect of operative delay 75, 76
Subfalcine herniation 79, 80
Sucking pneumothorax 278
Sufentanil 367
Sulcal hematoma 51, 52
Superior sagittal sinus, MR venogram

202–3, 205
Superoxide

anion 48
dismutase 429

Supplemental oxygen 334-5, 342
Suprorbital pressure, eye opening 148
Surface contusions 51, 52, 54, 55, 122
Surfactant, neurogenic depletion 340
Surgery 409–21

airborne neurosurgical services 283, 290
ICP reduction 400–1
indications for 409–11
intentional hypothermia 376
setting priorities 280–1
specific problems 416–21

Surgical tracheostomy 344
Surgicell 415
Surveillance, head injury 20
Suxamethonium 367–8, 373
Sweating, absence of 155
Swedish Reaction Scale (RLS85) 149
Synaptic function, effect of shear forces on

125
Synchronized intermittent mandatory

ventilation (SIMV) 346
weaning from 349

Syndrome of inappropriate
ADH secretion (SIADH) 312, 316, 317
antidiuresis (SIAD) 316

Synergistic damage models 137–8
Systemic

inflammatory response syndrome (SIRS)
338–9

vascular resistance (SVR) 337
Systems analysis 113–14

T-piece weaning 349
Tachyarrhythmias 339
Tachycardia 155, 342
Tachypnea 156
Taste, testing 157
Teleradiology 273
Temperature 279, 376–7

effect on ICP 402
see also Hypothermia

Temporal burrholes 411–12
Tendon reflexes 155, 158

Holmes-Adie syndrome 152
Tension pneumothorax 278

Tentorial herniation 63, 64, 79, 80, 175, 183,
193, 197–200, 386

clinical signs 151, 152, 153
Thalamus, hemorrhage 56, 56
Thermal diffusion techniques 218, 221
Thermoregulation see Temperature
Theta frequency, return of 234
‘Think First Prevention Programme’ 16
Thiopentone 365, 366, 373, 374, 379, 398–9
Third

nerve palsy 79, 152, 153, 450
ventricle, imaging 199, 200

Thoracic injury 279, 281
Thoracostomy 278, 352
Thrombocytopenia 83
Tidal volumes, alveolar overdistension 345
Tirilazad 134, 399

clinical evaluation 429–30
Tonicity 297, 298
Tonsillar herniation 63, 80
Trace element requirements 314–15
Tracheal stenosis 344
Tracheostomy 341–2, 344
Transcranial Doppler (TCD) 74, 144, 218,

220, 223, 243–59, 376, 392
in diagnosis of brain death 255
long-term measurements on ICU 246,

247
results of analysis 249–54
role in monitoring therapy 254–5
signal processing and data collection

247–9
theory of 244–5

Transducers, ICP monitoring 210, 211, 215
catheter-tip 212, 213
implanted microchip 212, 213

Transport-related injuries 10–12, 16
Transportation of patients 272–3, 290

airborne 283–9
deterioration in conscious state 286
preparation of patient 286
selection of aircraft 286–9

control of ICP and CPP 393
intrahospital 280–1

Trauma
care systems 20–1
centers, level 1 273, 290
definition 4
general aspects of 271
ICD classification 5
Score 8
teams 273

criteria for assembly 276
Traumatic Coma Data Bank (TCDB) 95,

102, 386, 409
outcome studies 443

vegetative state 448
see also National Coma Data Bank

Traumatic encephalopathy, boxers 12, 65–6
Treatment see Management of head injury
Trigeminal nerve, testing 158
Triple lumen bolt 225
TRISS 8
Tromethamine (THAM) 395, 399–400

clinical evaluation 426
Tube feeding, discontinuing 449

Ubiquitin 45
Ultra-fast echo planar imaging, MRI 172
Unbonded strain gauge 210
United Kingdom

mortality 6, 7
population-based study 9–10

Upper torso accleration 25
Urea 298
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Urethral rupture 279
Urinary catheterization 279
USA

mortality 7, 10
population-based study 9

Vascular
component, raised ICP 387
injury 126–8

diffuse 40, 57, 61
pathology 50–5
quantitation 40

Vasoconstriction and vasodilation, effect
on sodium excretion 311, 312

Vasogenic edema 49, 52, 80, 81, 138, 139,
390

diffusion-weighted imaging 266
Vasomotor paralysis 106, 111, 112
Vasopressin 309, 311
Vasopressors 342, 356–7
Vasospasm 395

middle cerebral arteries 254
Vault fractures, infection 83–4
Vecuronium 368, 373
Vegetative state 44, 65, 73, 159, 440, 447–9

limiting treatment 443, 444
recovery from 448

Vena caval filters 352
Venous outflow pressure 109, 111
Ventcontrol MTC 213
Ventilation 342, 377–8

adequacy of 335
of brain dead patients 447
disconnection

accidental 344

intentional, brain death tests 445
management of 348
modes of 345–6
principles of 344–5
weaning from 348–9

pre-existing physical limitations 352
see also Hyperventilation

Ventilation-perfusion mismatching 336
Ventilator-associated pneumonia 349–50
Ventricular

catheters 211, 394
hemorrhage see Intraventricular

hemorrhage (IVH)
puncture 209–10

Ventriculostomy 144
related infection 111

Verbal responses 148, 149
Vertebral arteries 89
Vestibular dysfunction 451
Visceral rupture 279
Viscoelastic properties 386, 387, 389–90
Vision, assessment 157
Visual

evoked potentials 234, 236
pathway damage 450

Vitamin requirements 314–15
Volatile anesthetic agents 369–71
Voltage-gated ion channels 123–4, 125, 133,

134
Volume

pressure response (VPR) 109, 111, 113,
388–90

status monitoring 352–3
Volume-controlled ventilation 345–6
Volutrauma 345

Wallerian degeneration 45, 126
Water

and electrolyte balance, disorders of
315–26

proton nuclear spins, labeling 222
total body 294, 295

Water-bath humidifiers 348
Water-equivalent solutions 298, 300, 301
Wayne State tolerance curve 30–1, 32, 35
Wechsler Adult Intelligence Scale (WAIS)

454
Westmead PTA scale 161
Whiplash injury 31
Whole

blood 298, 303
hemorrhagic shock models 304

brain death 445
Windscreens 18
Work, return to 439, 443
World Medical Association, brain death

declaration 444
Wound examination 156
Wright’s respirometer 348

Xenon CBF measurements 94–5, 97, 190
stable-xenon-enhanced CT 224

advantages and limitations 220
cerebral blood volume 220–1
clinical studies 219–20
methodology 219

threshold for ischemia 96
Xenon-133 studies 217, 218–19

Zinc, daily requirements 314


