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incomplete treatment, 458-459
interventional treatment
indications for, 111
options and procedures, 111-112
location, 423
rupture, 423-424
during endovascular therapy, 456-457
and hydrocephalus, 146, 159
intraoperative, 439, 443-444
surgery for
decompressive, 96
Hunt and Hess scale of risk, 72
lumbar drainage in, 160
monitoring in, 40
angiography
of aneurysm, 447-448
for craniotomy, 438-439
postoperative, 458
in arterial malformations, 114
in cavernoma, 406
in cerebellar hemorrhage, 366-367
in cerebellar infarction, 212
in cerebral hemorrhage, 392
in cerebral venous thrombosis, 502-505
in cervical artery dissections, 227
four-vessel as baseline, 122
in intracerebral hemorrhage, 338
in intracranial stenosis, 122
pre- and intraoperative, in excision of AVMs, 389
in subarachnoid hemorrhage, 427-428
in vasospasm, 109
angiomas
classification, 114
endovascular therapy, 114
venous, 401
angioplasty
after thrombolysis in basilar artery occlusion, 201
balloon, 109
balloon selection, 123
complications, 125
postprocedural care, 125
prophylactic, 432
vs. stent-assisted, 122-123
techniques, 123-125
in vasospasm, 457, 472
for spasmolysis, 109-111
prophylactic, 467
in intracranial stenosis, 120
anoxic depolarization, 130
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antibiotic-impregnated catheters, 151
antibiotics
prophylactic
in cerebrospinal fluid leak, 531
in ventilator-associated pneumonia, 307
for ventricular drainage, 150-151, 357
selective decontamination by, 433
strategies for use of, 311, 311
anticoagulants
after basilar artery occlusion, 202
after cerebral venous thrombosis, 509-510
in cerebral venous thrombosis, 234-235
in cervical artery dissections, 227
endovascular therapy and, 121
in endovascular therapy, 452, 455
and hematoma expansion, 265-268
novel direct oral, 267-268
in pregnancy, 236
reversal, 265-266, 266, 268
antiedema therapy, 82
barbiturates, 84-85
elevated head position, 85-86
hyperventilation, 85, 316
in intracranial hemorrhage, 86-87
osmotherapy, 82-84, 316-317
steroids as, 86
tromethamine, 85
antihypertensives, 248, 249-251, 279
in acute hypertensive response, 278-280
in intracerebral hemorrhage, 276-277
hematoma expansion and, 262-263, 264, 268
immediately post-stroke, 280-282
stop vs. continue, 245-246
anti-inflammatory treatment
in posthemorrhagic edema, 86
prophylactic for delayed ischemia, 467
antiplatelet medication
after endovascular therapy, 125
in endovascular therapy, 121, 455
and hematoma expansion, 265
in stenosis, 106, 107
after stenting, 107, 109
in stenting, 107
APACHE Scores, 68-69
arterial malformations, endovascular therapy for, 112-114
embolization techniques, 114-117
arteriovenous malformations, 394
radiosurgery for, 394-396
surgical excision, 387-389
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arteriovenous malformations (cont.) in edema formation, 81, 82
decision-making, 390-392 hypothermia and, 130
with hemorrhage, 392-393 metalloproteinases and, 130
unexpected, in craniotomy, 324, 392-393 osmotherapy and, 82
arteritis brain damage
giant cell, 229 ischemic, 518-519
Takayasu, 229-230 primary, 519-520
ataxia prevention, 526
in cerebellar hemorrhage, 365 secondary, 521
in cerebellar infarction, 209 ischemic, 520-521
autoregulation, cerebral, 4-5, 20-22, 243 brain symmetry index, 61
head injury and, 530 brain tissue oxygenation
in hypertension, 274 cerebral perfusion pressure and, 39
in intracerebral hemorrhage, 275 and hyperventilation, 39
monitoring, 37-39
bacterial infection as cause of stroke, 228-229 in intracranial hemorrhage, 41
balloon in ischemic stroke, 40
angioplasty, 109 by near-infrared spectroscopy, 63
balloon selection, 123 neurochemical monitoring and, 39
complications, 125 in subarachnoid hemorrhage, 40, 468, 485
postprocedural care, 125 thresholds, 38-39
prophylactic, 432 brainstem auditory evoked potentials, 212
vs. stent-assisted, 122-123 for monitoring, 61
techniques, 123-125 brainstem cavernoma, 382-383
in vasospasm, 457, 472 brainstem compression, 367, 371
embolization, 447 brainstem hematoma, 378
occlusion of parent artery in aneurysm, 448 surgery in, 381-383
barbiturates, 84-85 brainstem hemorrhage, 378-379
Barthel ADL Index, 74 prognosis, 379-380
basilar artery occlusion, 194-195 respiratory effects, 288
brainstem hemorrhage in, 378 surgery in, 381
clinical trials of thrombolysis, 198-200
diagnostics and imaging, 195-196 CADASIL, 232
differential diagnoses, 196 calcium influx, hypothermia and, 130
intensive care after, 202-203 calcium-channel blockers
symptoms, 195 in delayed ischemia, 465, 487
Bedside Shivering Assessment Scale, 137, 137 in vasospasm, 109, 110, 433, 465
Behcet's disease, 230 Call-Fleming syndrome, 231-232
blood pressure, systemic Canadian Neurological Scale, 71
management capillary telangiectases, 400-401
guidelines, 247, 277-278, 282 carbon dioxide, cerebral blood flow modulated by, 21, 287
in cerebellar hemorrhage, 370 cardiac assist devices, 495
in intracerebral hemorrhage, 262-263, 264, 276-277, cardiac investigations after basilar artery occlusion, 203
280-282, 338 cardiac rhythm
in subarachnoid hemorrhage, 430 hypothermia and, 140, 141
stroke and, 243-245 subarachnoid hemorrhage and, 492
target levels, 246 vasopressors and, 473
See also hypertension, hypotension cardiopulmonary dysfunction, CNS-mediated, 490
blood-brain barrier cardiomyopathies, 492-493, 495
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clinical features and diagnosis, 492-494
pathophysiology, 490-492
catecholamine surge, 491, 495

cerebral autoregulation, 4-5, 20-22, 243
head injury and, 530
in hypertension, 274
in intracerebral hemorrhage, 275
cerebral blood flow, 20
in acute ischemic stroke, 25

catheters

balloon, for intracranial angioplasty, 123

brain tissue oxygenation, 38

Camino, 8 hyperventilation and, 85
cerebral microdialysis, 44, 46 in intracerebral hemorrhage, 275-276
cooling, 132 in intracranial hemorrhage, 25
for intracranial angioplasty, 122 as marker of ischemia, 22-24
and hemorrhage risk, 8 monitoring, 26-33, 27
and infection risk, 8, 308 comparison of methods, 29
intraventricular, 8 indications for, 33
antibiotic-impregnated, 151, 357 in subarachnoid hemorrhage, 25-26
placement, 148-149, 355

lumbar thresholds for ischemia, 22

in subarachnoid hemorrhage, 468
complications, 163 cerebral cavernous malformation. See cavernoma
placement, 159 cerebral infarction, delayed, 429
in pressure monitoring, 162 cerebral ischemia, 22
cerebral blood flow as marker of, 22-24
delayed, 464-465

adjunctive therapies, 474

micro-, for intracranial angioplasty, 124
urinary, and infection, 307-308
cavernoma, 400-402

clinical presentation, 408, 409-410

diagnostic imaging, 406-408

epidemiology, 402-404

histopathology, pathobiology and pathogenesis, 404-406

detection, 468-469

hemodynamic goals, 471

hemodynamic interventions, 469-470, 472, 473-474
indications for treatment, 469

prevention, 464-465
microdialysis to detect, 44, 47, 48-50, 468
cerebral perfusion pressure, 5, 20

management, 410-413
surgical, 382-383, 413-415
-related intracranial hemorrhage, 408-410
central volume principle, 27 brain tissue oxygenation and, 39
cerebellar hemorrhage, 363-364 vs. intracranial pressure, 9
complications, 367
diagnosis, 365-367

prognosis and outcome, 372-374, 373

reduced, compensatory mechanisms, 22
cerebral vasospasm. See vasospasm
cerebral venous thrombosis, 233-234

causes, 506-507

clinical features, 502-505

diagnosis, 502-505

differential, 505-506

epidemiology, 501

signs and symptoms, 364-365, 364
treatment, 367-370
surgical, 370-371

ventricular drainage, 371
cerebellar infarction

combination therapy in, 183 intracranial pressure monitoring in, 12
course and outcome, 213-214 malignant, decompressive surgery in, 96-97
decompressive surgery in, 95, 182-183
diagnosis, 210-213
epidemiology and risk factors, 207
mortality, 219

pathogenesis, 207-208

outcome and prognosis, 507-508

recurrent, 509-510

risk factors, 506

treatment, 234-235, 508-512
cerebrospinal fluid
prognosis and outcome, 218-219, 220 altered dynamics after craniectomy, 98, 100
blockage of, and hydrocephalus, 146, 158

leaks, 530-531

signs and symptoms, 208-210, 215
treatment strategies, 214-218, 216, 219-223
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cerebrospinal fluid (cont.) in cerebellar hemorrhage, 364, 367
role in regulation of ICP, 3 in cerebellar infarction, 210
shunt, 152 Glasgow Coma Scale, 66-68
surveillance, 151 in cerebellar infarction, 209
antibiotic-impregnated catheter and, 152 as predictor of extubation, 293
See also lumbar drainage, ventricular drainage respiratory drive and, 287
cerebrovascular malformations, 400-402 contra coup lesion, 524
cerebrovascular reserve, 21 contusions, cerebral, 520, 523-524
cervical artery dissection, 226-227 treatment, 528-529
clipping of aneurysms, 443-444 cooling
aneurysm rupture during, 443-444 invasive methods, 132-133, 186
vs. coiling, 437, 459-461 non-invasive methods, 132, 185-186
galvanic corrosion of clips, 445 optimal temperature, 186
clot burden rewarming, 134
and choice of treatment, 103 core temperature
high, recanalization in, 106 monitoring in cooling, 132
CMRO,. See metabolic demand regulation, 131
coagulopathy, 237-238 and shivering, 136
hematoma expansion and, 265-268 target, in hypothermia, 133
hypothermia and, 142 craniectomy, decompressive, 10, 90-92
intracerebral hemorrhage and, 323, 338 in cerebral contusions, 528-529
and ventricular drainage, 153 clinical trials, 530, 532-533
coil embolization complications, 97-100
development of, 447 converting craniotomy to, 324
in aneurysm, 111-112, 437-438 indications, 92-97
vs. clipping, 437, 459-461 suboccipital, 217, 371
devices, 448-450 in traumatic brain injury, 14
of fistulas, 116 cranioplasty, 91, 100
stent-assisted, 450-453 craniotomy
coma in aneurysm
airway compromise in, 288 aneurysm rupture during, 443-444
in basilar artery occlusion, 200 indications, 437-438
causes, 287 microscopic approaches, 440-442
in cerebellar hemorrhage, 365 minimally invasive, 440
in cerebral venous thrombosis, 501 proximal control, 442-443
Glasgow Coma Scale, 66-68 repair techniques, 443-444
in cerebellar infarction, 210 surgical techniques, 439-440, 445
as predictor of extubation, 293 timing and preparation, 438-439
microdialysis in, 48, 50-51 for arteriovenous malformations, 387-389
combination therapy decision-making, 390-392
decompressive surgery and hypothermia, 185 with hemorrhage, 392-393
drugs and hypothermia, 135-136 decompressive
hypothermia and drainage, 183 in extradural hematoma, 527
intraventricular fibrinolysis and drainage, 162 in intracerebral hematoma, 528
thrombolysis and interventional therapies, 175-177 in subdural hematoma, 527-528, 532
thrombolysis and minimally invasive surgery, 315-318 in intracerebral hemorrhage, 323-326
complement in edema formation, 86 in prevention of hematoma expansion, 260-262
consciousness suboccipital, 371
brainstem hemorrhage and, 379 CSEF. See cerebrospinal fluid
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CT
in basilar artery occlusion, 195-196
in cavernoma, 407
in cerebellar hemorrhage, 366
in cerebellar infarction, 210-211
in cerebral venous thrombosis, 502-503
in cervical artery dissections, 227
in head injury, 524
Marshall classification, 69
in intracerebral hemorrhage, 338-339
of malignant MCA infarction, 182
to measure cerebral blood flow, 28, 30
in subarachnoid hemorrhage, 426-428
in subdural hematoma, 523

CT perfusion to measure cerebral blood flow, 27, 28-31, 30,

468-469

decompressive surgery, 90-92, 180
in cerebellar infarction, 182-183
in cerebral contusions, 528-529
in cerebral venous thrombosis, 509-510
clinical trials, 530, 532-533
complications, 97-100
in extradural hematoma, 527
indications, 92-97
in intracerebral hematoma, 528
clinical trials, 528

for ischemic stroke, 179

in malignant MCA infarction
clinical trials, 180-181, 180
complications, 182

in subdural hematoma, 527-528

suboccipital, 217, 371

diaschisis, 23

diffuse axonal injury, 519-520
in hematoma, 522

disability
acceptability, 95
Modified Rankin Scale, 73
studies of, after decompressive surgery

in cerebellar infarction, 95
in hemispheric infarction, 92-95

dislocation, third ventricle, 59

dissection, cervical artery, 226-227, 521

dizziness, diagnostic value of, 208

drainage
lumbar, 163-164

complications, 162-163
intraoperative, 439

Index
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in intraventricular hemorrhage, 356-357
in subarachnoid hemorrhage, 159-161
in traumatic brain injury, 14
ventricular, 8, 145-147
in brainstem hemorrhage, 381
in cerebellar hemorrhage, 371
in cerebellar infarction, 183, 217
complications, 149-150
in intracranial hemorrhage, 11-12
in intraventricular hemorrhage, 353
insertion, 147-149
management, 150-152, 357
-related infections, 357
removal, 152
and risk of hemorrhage, 8
risk of infection, 309
thromboprophylaxis, 152-153
drugs
for control of shivering, 137
hypothermia alters pharmacokinetics, 139-140, 140
dural opening in decompressive craniectomy, 91, 528
dysphagia, 299-300, 306

ECG
hypothermia and, 140
in subarachnoid hemorrhage, 492, 494
eclampsia, 236
edema
cytotoxic, 520
ischemic, 90
pathophysiology, 81
in malignant MCA infarction, 190-191
predictors of, 192
treatment, 192-193
perihemorrhagic
management, 315-318
pathophysiology, 81-82, 315
post-trauma, 520-521
pulmonary, 433
space-occupying
in cerebellar infarction, 207, 211, 213-214, 218-223
diagnosis, 210-213
evoked potentials in, 61
predictors of, 192
signs and symptoms, 208-210
treatment, 192-193
See also antiedema therapy
EKOS ultrasound device, 175
electroencephalography, continuous, for monitoring, 60-61
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electrolytes
hypothermia and, 141-142
subarachnoid hemorrhage and, 429, 433, 482
embolism, postoperative, 235
embolization
balloon, 447
coil
in aneurysm, 111-112, 437-438
vs. clipping, 437, 459-461
development of, 447
devices, 448-450
of fistulas, 116
stent-assisted, 450-453
of arterial malformations, 112-114
preoperative, 388
before radiosurgery, 396
techniques, 114-117
empyema, treatment-related, 310
endoscopic techniques for clot evacuation, 331, 332, 337
in intraventricular hemorrhage, 356
endothelin antagonists in subarachnoid hemorrhage,
434, 466
endovascular therapy
complications, 125
in aneurysm
clinical trials, 459-461
complications, 456-457
periprocedural care, 455-456
site of aneurysm and, 453-455
techniques and devices, 447-453
in arterial malformations, 112-114
embolization techniques, 114-117
in basilar artery occlusion, 202
in cerebral venous thrombosis, 509
in intracranial stenosis
antiplatelet therapy before, 121
indications for, 120
vs. medical management, 120
postprocedural care, 125
procedural considerations, 121-122
techniques, 122-125
in vasospasm, 457-458, 472-473
See also interventional therapy
energy demand, 298
enteral nutrition, 299-301
vs. parenteral, 301-302
epilepsy
after cerebral venous thrombosis, 511
cavernoma and, 408, 410

surgery for, 413-414
See also seizures
European Stroke Scale, 73
evoked potentials, for monitoring, 61
external lumbar drainage, 163-164
complications, 162-163
intraoperative, 439
in intraventricular hemorrhage, 356-357
in subarachnoid hemorrhage, 159-161
in traumatic brain injury, 14
external ventricular drainage, 8, 145-147
in brainstem hemorrhage, 381
in cerebellar hemorrhage, 371
in cerebellar infarction, 183, 217
complications, 149-150
insertion, 147-149
in intracranial hemorrhage, 11-12
management, 150-152, 357
-related infections, 357
removal, 152
and risk of hemorrhage, 8
risk of infection, 309
thromboprophylaxis, 152-153
in ventricular hemorrhage, 353

Fabry disease, 232-233
feeding. See nutrition
fever
and intracerebral hemorrhage, 263-264
after subarachnoid hemorrhage, 474, 481
fibromuscular dysplasia, 230
Fick principle, 20
in monitoring of cerebral blood flow, 26-27
Fisher Grade Scale, 72
Modified, 427, 465
fistulas
classification of Cognard, 116
embolization, 114, 116-117
focal syndrome, 501
FOUR Score, 68

gait instability, diagnostic value of, 209
Glasgow Coma Scale, 66-68
in cerebellar infarction, 210
as predictor of extubation, 293
Glasgow Outcome Scale, 74-75
glucose
microdialysis of, 50
monitoring after subarachnoid hemorrhage, 484
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glutamate release
hypothermia and, 130
and ischemia, 485
glycemic control
hypothermia and, 138
and intracerebral hemorrhage, 264, 302-303
after subarachnoid hemorrhage, 433, 482
in traumatic brain injury, 51
glycerol, 84
Graeb Score, 147, 351, 352
guidelines
blood pressure management, 277-278, 277, 282
head injury, 517, 533-534
insertion of ICP monitors, 13
guidewires for intracranial angioplasty, 123-124

handicap, Modified Rankin Scale, 73
head elevation as antiedema therapy, 85-86
head injury
APACHE Scores, 68-69
clinical trials, 532-533
epidemiology, 517
FOUR Score, 68
Glasgow Coma Scale, 66-68
in cerebellar infarction, 210
as predictor of extubation, 293
guidelines, 517, 533-534
Marshall CT classification, 69
primary brain damage in, 519-520
prognosis and outcome, 533
treatment, 527-532
See also traumatic brain injury
headache
in cerebral venous thrombosis, 501, 505
diagnostic value of, 209
differential diagnosis, 511
in subarachnoid hemorrhage, 426
hematological disorders, 237-238
and cerebral venous thrombosis, 506-507
and infection, 309
hematoma
expansion, 257-259, 276
future strategies, 268-269
pathophysiology, 259
predictors, 259-260
and prognosis, 350
restricting, 260-268, 276-277
extradural, 521-522
treatment, 527

Index
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intracerebral, 523-524
treatment, 528
subdural, 522-523
chronic, 522-523, 532
treatment, 527-528
hemicraniectomy, decompressive, 90-92, 180
complications, 97-100
in hemorrhagic stroke, 317
indications, 92-97
in malignant MCA infarction, 94
clinical trials, 180-181
complications, 182
in subarachnoid hemorrhage, 96
hemispheric infarction
decompressive craniectomy in, 92-95
See also malignant MCA infarction
hemispheric syndrome, 81
hemodilution, 471
hemorrhagic transformation, detection, 59
hemostasis, surgical, methods for, 324, 342, 388
in intraoperative aneurysm rupture, 444
heparins, 508-509
herniation, 529
brainstem, FOUR Score and, 68
as cause of death in stroke, 90
in cerebral venous thrombosis, 96
after craniectomy, 98
levels of, in space-occupying infarction, 191
lumbar drainage and, 161, 162-163
paradoxical, 99
prevention, 530
herpes simplex encephalitis, 229
hibernation, 275
HIV, 309
hormonal therapy, cerebral venous thrombosis and, 512
Hunt and Hess scale, 72-73
hydrocephalus
aneurysm rupture and, 146, 159
in cerebellar hemorrhage, 367
in cerebellar infarction, 182
drainage in, 13
posthemorrhagic, 158, 161-162
drainage, 146-147, 159-161, 161-162, 353
hyperbaric oxygen, 532
hypertension
acute hypertensive response, 274, 275
antihypertensives in, 278-280
induced, 469, 470
in intracerebral hemorrhage, 274
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hypertension (cont.)
hematoma expansion and, 262-263, 276
immediately post-stroke, 280-282
management, 262-263, 264, 276-277
management, 245-251
guidelines, 277-278, 282
syndromes, in cerebral venous thrombosis, 501
hypertonic saline, 14, 83-84, 316-317, 433, 470
hyperventilation
brain tissue oxygenation and, 39
in control of intracranial pressure, 85
in regulation of intracranial pressure, 4, 21, 287
hypotension, 251
hypothermia, therapeutic, 129, 185
clinical application
hemorrhagic stroke, 135
ischemic stroke, 133-134
in combination therapy, 135-136
future directions, 134-135
to lower intracranial pressure, 15
mechanisms of action, 129-131, 185
modes of cooling
invasive, 186
non-invasive, 185-186
onset and duration, 186-187
physiology and physics of, 131
side effects, 136-139
during thrombolytic therapy, 134

imaging
in aneurysm, 447-448
for craniotomy, 438-439
of arterial malformations, 114
after basilar artery occlusion, 203
in basilar artery occlusion, 195-196
in cavernoma, 406-408
intraoperative, 414
in cerebellar hemorrhage, 366-367
in cerebellar infarction, 210-212
in cerebral venous thrombosis, 502-505
in head injury, 524
in ischemic stroke, 103
perfusion, after subarachnoid hemorrhage, 468-469
pre-/intraoperative, 388
in cavernoma resection, 414
in excision of arterionvenous malformations, 389
in intracerebral hemorrhage, 338-339
immune-modulating nutrition, 302
immunity in stroke patients, 306

immunosuppression

for cervical artery dissections, 227
hypothermia and, 139

infection

antibiotic strategies, 311
as cause of stroke, 228-229
blood-borne, 308
catheter-related, 8, 308
urinary, 307-308
hospital-acquired, modifiable risk factors, 310, 310
hypothermia and, 139
intracerebral hemorrhage-related, 308-309, 308
lumbar catheter, 163
management, 310-312
postoperative, in decompressive surgery, 97
treatment-related, 309-310
urinary tract, 307-308
ventricular drain-related, 357
ventriculostomy-related, 150-152
wound, hypothermia and, 139

inflammation

in edema formation, 81, 82, 86, 315

effects after traumatic brain injury, 15
hypothermia and, 130

systemic inflammatory response syndrome, 308
and vasospasm, 467

interventional treatment

aneurysm, options and procedures, 111-112
arterial malformations, 112-114
embolization techniques, 114-117
in combination with thrombolysis, 175-177
ischemic stroke, 103
indications, 103-104, 106-107
options and procedures, 104-106, 107-109
vasospasm
indications, 109
options and procedures, 109-111
See also endovascular therapy

intracerebral hemorrhage, 257, 335

acute hypertensive response and, 274, 275
anticoagulants and, 265-268
coagulopathy and, 323
decompressive hemicraniectomy in, 96
extending to ventricles, 145-146, 161-162,
259, 337
hematoma expansion, 257-259, 276
pathophysiology, 259
predictors, 259-260
restricting, 260-268, 276-277

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521762564
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-76256-4 - Critical Care of the Stroke Patient

Edited by Stefan Schwab, Daniel Hanley and A. David Mendelow
Index

More information

future strategies, 268-269
hypertension and, 274
pathophysiology, 274-275
preoperative management, 338-339
-related infection, 308-309, 308
surgical removal, 336
craniotomy for, 323-326
effects of subgroup on, 321-323, 336
effects of timing on, 322, 325, 339-340
minimally invasive, 329-332, 336-337, 340-343
selection of patients, 320-321, 329
intracranial atherosclerotic disease.
as cause of stroke, 120
See also under stenosis
intracranial compliance, 4, 5
intracranial dynamics, 3-5
intracranial hemorrhage
antiedema therapy in, 86-87
arterial malformations and, 112
brain tissue oxygenation monitoring in, 41
cavernoma-related, 408-410
cerebral blood flow in, 25
intracranial pressure monitoring in, 11-12
intracranial pressure, 3
barbiturates and, 84-85
vs. cerebral perfusion pressure, 9
decompressive craniectomy in high, 91, 180
hypertonic saline and, 83-84
hyperventilation and, 85
hypothermia and, 129
mechanical ventilation in high, 287
monitoring, 3-8
in aneurysmal subarachnoid hemorrhage, 12-13
Brain Trauma Foundation guidelines, 13
in cerebral vein thrombosis, 12
complications, 8
during craniectomy, 92
in intracranial hemorrhage, 11-12
in ischemic stroke, 9-11
by lumbar catheter, 162
in traumatic brain injury, 13-15
treatment of raised, 529-530
tromethamine and, 85
ventricular drainage in high, 146, 150, 353
waveform, 5
intraventricular hemorrhage, 145-146, 348-349
clearance, 146-147, 161-162, 353-357
endoscopic techniques, 337
conventional therapies, 353

Index 547

grading, 351
investigational therapies, 353-354
pathophysiology, 349
prognosis, 349-351
score, 350, 351, 352
intubation
in cerebellar hemorrhage, 370
indications for, in intracerebral hemorrhage, 286-288
options for, 288-290
ischemia
cerebral, 22
delayed, 464-465
microdialysis to detect, 44, 47, 48-50, 468
cerebral blood flow as marker of, 22-24
continuous EEG to detect, 61
delayed cerebral
adjunctive therapies, 474
detection, 468-469
Fisher Grade Scale predicts, 72
hemodynamic goals, 471
hemodynamic interventions, 469-470, 472,
473-474
indications for treatment, 469
prevention, 464-465
edema in, 90
pathophysiology, 81
excitotoxic, 130
hypothermia and, 130, 186
traumatic brain injury and, 518-519
ischemic brain damage, 520-521
prevention, 526

Kernohan’s phenomenon, 523

lactate/pyruvate ratio, 46
as biomarker of ischemia, 48, 468, 485
LeRoux Scale, 351, 352
leucocyte activity, hypothermia and, 130, 139
locked-in syndrome, 195
lucid interval, in hematoma, 521, 522
lumbar drainage, 158, 163-164
complications, 162-163
in intracranial hypertension, 161
intraoperative, 439
in intraventricular hemorrhage, 356-357
placement, 159
in subarachnoid hemorrhage, 159-161
in traumatic brain injury, 14
lumbar puncture, in subarachnoid hemorrhage, 428
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malignant cerebral venous thrombosis, decompressive surgery in ischemic stroke, 40
in, 96-97 by near-infrared spectroscopy, 63
malignant MCA infarction, 90, 179, 190 neurochemical, 39, 44-47
clinical features and prognosis, 190-191 in subarachnoid hemorrhage, 40
decompressive surgery in, 92-95, 94 by continuous EEG, 60-61
clinical trials, 180-181, 180 cerebral blood flow, 26-33, 27
complications, 182 comparison of methods, 29
edema in indications for, 33
predictors of, 192 continuous non-invasive, 54
treatment, 192-193 evoked potentials for, 61
herniation in, 191 in subarachnoid hemorrhage, 470-471, 494
hypothermia in, 185 intracranial pressure, 3-8
imaging and prediction of, 182 in aneurysmal subarachnoid hemorrhage, 12-13
signs and symptoms, 191 during BP reduction, 278
Marshall CT classification for head injury, 69 Brain Trauma Foundation guidelines, 13
matrix metalloproteinases vs. cerebral perfusion pressure, 9
in hematoma expansion, 269 in cerebral vein thrombosis, 12
hypothermia and, 130 complications, 8
mean transit time, 27 during craniectomy, 92
MELAS, 233 in intracranial hemorrhage, 11-12
meningitis, 229, 309-310 in ischemic stroke, 9-11
antibiotic strategy, 311 by lumbar catheter, 162
ventriculostomy -related, 357 in traumatic brain injury, 13-15
metabolic crisis neuro-, in subarachnoid hemorrhage, 431
biomarkers, 46 neurochemical, 39, 44-47
glycemic control and, 51 ultrasonography for
metabolic demand transcranial color-coded duplex, 58-60
cerebral blood flow related to, 20 transcranial Doppler, 6, 55-57
in intracranial hemorrhage, 25, 275-276 Monro-Kellie doctrine, 3, 180, 529
in subarachnoid hemorrhage, 25 mortality
measurement, 27 APACHE Score, 68
metabolic derangements after subarachnoid hemorrhage in cerebellar hemorrhage, 372, 372
cerebral, 483-485, 486, 496 in excision of arteriovenous malformation, 390
systemic, 481-482, 486, 496 in subarachnoid hemorrhage, 425
metabolic effects of hypothermia, 139, 141 motor effects of cerebellar infarction, 208
microdialysis, 39, 44-47 motor evoked potentials, 212
in subarachnoid hemorrhage, 48-50, 483-484 Moya Moya syndrome, 230
in traumatic brain injury, 47-48 MR perfusion to measure cerebral blood flow, 27, 30, 31, 468
microemboli detection, transcranial Doppler for, 56 MRI
midline shift of arterial malformations, 114
in head injury, 69 in basilar artery occlusion, 195-196
in malignant MCA infarction, 179, 191 in brainstem hemorrhage, 379
ultrasonography to monitor, 59 in cavernoma, 407-408
mismatch, PI/DWI, 172-173 of brainstem, 382
Modified Fisher Grade Scale, 427, 465 in cerebellar hemorrhage, 366
Modified Rankin Scale, 73, 94 in cerebellar infarction, 211-212
monitoring in cerebral venous thrombosis, 503-504
brain tissue oxygenation, 37-39 in cervical artery dissections, 226
in intracranial hemorrhage, 41 in evaluation for thrombolysis, 172-174
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in head injury, 524

in prediction of edema, 192

in subarachnoid hemorrhage, 428
myocardial injury in subarachnoid hemorrhage, 493
myocardial performance, hypothermia and, 140-141

nausea, diagnostic value of, 208

near-infrared spectroscopy for monitoring of cerebral blood

flow, 32, 63
neurogenic cardiopulmonary injury, 490
clinical features and diagnosis, 492-494
pathophysiology, 490-492
neurological deficits
basilar artery occlusion and, 194, 195
Canadian Stroke Scale, 71
in cavernoma, 408
in cerebellar hemorrhage, 365, 365
in cerebellar infarction, 208
in cerebral venous thrombosis, 501, 507
delayed, 429, 464, 468
lumbar drainage and, 160
European Stroke Scale, 73
NIH Stroke Score, 70
Scandinavian Stroke Score, 70

neurological examination in cerebellar infarction, 210

neuromonitoring, 5-8, 44-47

neuromuscular blocking agents in control of shivering, 186

neurosonology. See ultasound
NIH Stroke Score, 70-71
in cerebellar infarction, 210
nutrition
efffect on prognosis, 297-298
enteral, 299-301
vs parenteral, 301-302
immune-modulating, 302
oral supplementation, 298-299
nystagmus in cerebellar infarction, 209

oligemia, 22, 26

Onyx embolic agent, 114, 453

opioids
to control shivering, 137
pharmacokinetics, hypothermia and, 140

oral contraception, cerebral venous thrombosis and, 512

osmotherapy, 82-84, 316-317
in brainstem hemorrhage, 381
outcome
after decompressive surgery, 181-182
in cerebellar infarction, 95, 183

Index

549

in hemispheric infarction, 92-95
edema and, 81
in endovascular therapy, 114
Glasgow Outcome Scale, 74-75
Modified Rankin Scale, 73
nutrition and, 297-298
of thrombolysis, time window and, 170
overdrainage, herniation due to, 162-163, 164
Oxfordshire Community Stroke Project classification, 69-70
oximetry, brain tissue, 15
oxygen
consumption, cerebral metabolic
effects of hypothermia, 129
See also metabolic demand
extraction fraction (OEF), 20
in cerebral autoregulation, 22
in cerebral vasospasm, 25
in ischemic stroke, 24
saturation, cerebral blood flow and, 21
oxygenation, brain tissue. See brain tissue oxygenation

paralytic agents in rapid sequence intubation, 290
parenchymal lesions, 505-506
parenteral nutrition, 301-302
pbrO,. See brain tissue oxygenation
penumbra, PI/DWI-mismatch and, 172-173
perfusion studies
CT to measure cerebral blood flow, 27, 28-31, 30,
468-469
MR to measure cerebral blood flow, 27, 30, 31, 468
transcranial sonography, 60
perioperative stroke, 235-236
PET to monitor cerebral blood flow, 27, 30
pharmacokinetics, hyopothermia alters, 139-140, 140
pneumonia
antibiotic strategies, 311
aspiration, dysphagia and, 300
hospital-acquired, 306-307
ventilator-associated, 307
hypothermia and, 139
positive pressure ventilation, 291-292
in brainstem hemorrhage, 380
pregnancy
cerebral venous thrombosis in, 512
ruptured aneurysm in, 455
stroke in, 236-237
primary pontine hemorrhage, 378, 379
prognosis, 380
procoagulatory states, 237, 506
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prognosis
after decompressive surgery, 92-95, 181-182
enteral nutrition and, 299-301
Scandinavian Stroke Score for, 70
prophylaxis
angioplasty as, 432, 467
antibiotic
in cerebrospinal fluid leak, 531
in ventilator-associated pneumonia, 307
for ventricular drainage, 150-151, 357
thrombo-, for ventricular drainage, 152-153
prothrombotic conditions, 237, 506
proximal control, 442-443
pulmonary complications, 493-494
See also cardiopulmonary dysfunction
pulmonary edema, 433, 492, 493-494

radiosurgery

in arteriovenous malformations, 394-396

for cavernoma, 415
radiotherapy for arteriovenous malformations, 396
re-bleeding

in subarachnoid hemorrhage, 428

ASPECTS, 104
Barthel ADL Index, 74
Bedside Shivering Assessment, 137, 137
Canadian Neurological, 71
CVT risk score, 508
European Stroke, 73
Fisher Grade, 72

Modified, 427, 465
FOUR Score, 68
Glasgow Coma, 66-68
Glasgow Outcome Scale, 74-75
Graeb Score, 147, 351, 352
Hunt and Hess, 72-73
IVH Score, 350, 351, 352
LeRoux Scale, 351, 352
Modified Rankin, 73, 94
NIH Stroke Score, 70-71

Oxfordshire Community Stroke Project classification, 69-70

Scandinavian Stroke, 70

Spetzler-Martin Grading System, 390, 395, 395
for subarachnoid hemorrhage, 427

Therapy Intensity Level, 530

WENS Grading for SAH, 71-72

See also hematoma expansion Scandinavian Stroke Scale, 70

recanalization sedatives

in basilar artery occlusion, 196-202
in cerebral venous thrombosis, 504
indications, 103

interventional treatment, 103

in brainstem hemorrhage, 380

to control shivering, 132, 137, 186
pharmacokinetics, hypothermia and, 140
for rapid sequence intubation, 289-290

indications, 103-104, 106-107 seizures

options and procedures, 104-106, 107-109
middle cerebral artery, timing and prognosis, 56
outcome and, in basilar artery occlusion, 201
rates, 56

renal replacement therapy in ischemic stroke, 10-11

in cavernoma, 408, 412
surgery for, 413-414
in cerebral venous thrombosis, 505, 511
differential diagnosis, 505
after subarachnoid hemorrhage, 434

reocclusion, basilar artery, 202 sepsis, 308

respiratory drive

antibiotic strategy, 311

brainstem hemorrhage and, 288 shivering, 133, 136-138, 186

intracerebral hemorrhage and, 286-287

Bedside Shivering Assessment Scale, 137, 137

and mode of ventilation, 291 shunt

respiratory failure in intracerebral hemorrhage, 286
rewarming, 134
electrolytes in, 141

infections, antibiotic strategy, 312
venous, in regulation of ICP, 4
ventricular, 13, 152

risks of treatment, balancing, 390 SIADH, 482
sickle cell disease

saline, hypertonic, 14, 83-84, 316-317, 433, 470
salt-wasting syndrome, 433, 482

and infection, 309
ischemic stroke risk, 57

scales, 67 sinking skin syndrome, 100, 182
APACHE Score, 68-69 skull fracture, depresssed, 531-532
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somatosensory evoked potentials, 212
for monitoring, 61
spasmolysis, 458, 472
indications, 109
options and procedures, 109-111
SPECT in monitoring of cerebral blood flow, 27
Spetzler-Martin Grading System, 114, 390,
395, 395
spinal cord infarction, 237
statin therapy in subarachnoid hemorrhage, 434
stenosis, arterial
intracranial
balloon vs. stent-assisted angioplasty in, 122
stenting vs. medical management in, 120
stenting in, 106
indications for, 106-107
options and procedures, 107-109
stent, 106
in aneurysm, 450-453
-assisted coiling, 112
devices, 107
in failed thrombectomy, 106
flow-diverting, 112, 453
indications for, 106-107
intracranial, 120
placement, 125
techniques, 123
vs. medical management, 120
options and procedures, 107-109
-retriever, use for thrombectomy, 104
for thrombectomy, 202
Wingspan, 120
stereotactic aspiration
in hematoma expansion, 261, 268
of intracerebral hemorrhage, 331
with fibrinolysis, 317, 331, 332
stereotactic evacuation of intracerebral hemorrhage, 329-332,
336-337, 340-343
steroids as antiedema therapy, 86
strokeectomy, 217
subarachnoid hemorrhage, 111, 146, 423, 425-426
brain tissue oxygenation and, 40
cardiopulmonary dysfunction in, 490
cardiomyopathies, 492-493, 495
features and diagnosis, 492-494
pathophysiology, 490-492
teatment, 495-496
cerebral blood flow in, 25-26
clinical presentation, 426

Index
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complications of, 428-429
decompressive craniectomy in, 96
diagnosis, 426-428
Fisher Grade scale, 72
hydrocephalus after, 146, 159-160
intracranial pressure monitoring in, 12-13
lumbar drainage in, 159-161
management, 494-495
emergency department, 429-431
intensive care, 431-434
monitoring, 470-471
novel strategies, 434-435
metabolic derangements after
cerebral, 483-485
systemic, 481-482
microdialysis in, 48-50, 483-484
monitoring in, 494
Moya Moya syndrome and, 230
pathogenesis, 423-425
pathophysiology of secondary injury, 480-481
peri-mesencephalic, 424
rare causes, 424
recurrent, 428
WENS Grading System, 71-72
surgery
in aneurysm
aneurysm rupture during, 443-444
indications, 437-438
microscopic approaches, 440-442
minimally invasive, 440
proximal control, 442-443
repair techniques, 443-444
surgical techniques, 439-440, 445
timing and preparation, 438-439
for arteriovenous malformations
decision-making, 390-392
with hemorrhage, 392-393
radiosurgery, 394-396
techniques, 387-389
in brainstem hematoma, 382-383
in brainstem hemorrhage, 381
for cavernoma, 413-415
radiosurgery, 415
decompressive, 10, 90-92, 180
in cerebellar infarction, 182-183
in cerebral contusions, 528-529
in cerebral venous thrombosis, 509-510
clinical trials, 530, 532-533
complications, 97-100
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surgery (cont.) hypothermia and, 134

converting craniotomy to, 324 ongoing trials, 134-135
before interventional treatment, 104
intraarterial, 174-175, 198

clinical trials, 175

in extradural hematoma, 527
in hemorrhagic stroke, 317
indications, 92-97

in intracerebral hematoma, 528 intraventricular, 147, 161
for ischemic stroke, 179

in malignant MCA infarction, 94, 182

in malignant MCA infarction, clinical trials, 180-181, 180

intraventricular combined with lumbar drainage, 162
intraventricular combined with ventricular drainage, 353-356
local intraarterial, 104

in subarachnoid hemorrhage, 96
in subdural hematoma, 527-528
suboccipital, 217, 371
in traumatic brain injury, 14
for intracerebral hemorrhage, 336
craniotomy, 323-326
effects of subgroup on, 321-323, 336
effects of timing on, 322, 325, 339-340
minimally invasive, 329-332, 336-337, 340-343
selection of patients, 320-321, 329
in intraventricular hemorrhage
minimally invasive, 356
in prevention of hematoma expansion, 260-262
sympathetic storm, 490
systemic inflammatory response syndrome, 308

Therapy Intensity Level score, 530

thermal diffusion flowmetry to measure cerebral blood flow,

30, 31-32
thermoregulation, 131, 186
sedatives and, 137
thrombectomy
devices, 106
mechanical, 103, 104-106
in basilar artery occlusion, 201-202
thromboembolism
during endovascular therapy, 456
posthemorrhagic, 266
thrombolysis, 103
in basilar artery occlusion, 198-201
contraindications, 200
blood pressure after, 246
Bridging Concept, 175
in cerebral venous thrombosis, 509
in cervical artery dissections, 227
clinical trials, 169-171, 174
based on MRI, 172-174
in combination therapies, 175-177
in combination therapy, 136
in hematoma expansion, 268

in failed thrombectomy, 106
and minimally invasive surgery, 317, 331, 332
in pregnancy, 237
thrombophilia, 237-238
thromboprophylaxis
for ventricular drain, 152-153
See also anticoagulants
time window
and choice of treatment, 103, 104
for decompressive surgery, 182
for surgery in hematoma, 521, 522, 527
in therapeutic hypothermia, 133
for thrombolysis
in basilar artery occlusion, 200-201
hypothermia and, 134
outcome and, 170
tracheotomy, 294
in brainstem hemorrhage, 380
transfusion in subarachnoid hemorrhage, 471-472
trauma, as cause of dissection, 226, 521
traumatic brain injury
brain tissue oxygenation monitoring in, 37-39
decompressive surgery in, clinical trials of, 533
epidemiology, 517
hemicraniectomy in, 98
intracranial pressure monitoring in, 13-15
ischemia resulting from, 518-519
managment, 517
Marshall CT classification, 69
microdialysis in, 47-48
triple-H therapy, 109, 432-433, 469, 471, 487
adverse effects, 473

ultrasonography
EKOS device, 175
intraoperative, 389
transcranial color-coded duplex, 55
for monitoring, 6, 55-57
transcranial Doppler, 54
in cerebellar infarction, 212
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to measure cerebral blood flow, 32, 109, 467-468
for monitoring, 58-60
in vasospasm, 432
urinary tract infections, 307-308
antibiotic strategies, 312
urokinase, 104

vasculitis as cause of stroke, 227-230
vasospasm, 480-481
and brain tissue oxygenation, 39, 40
continuous EEG to detect, 61
and delayed cerebral ischemia, 464-465
detection of, 467-468
diagnosis, 428
endovascular therapy in, 457-458, 472-473
Fisher Grade scale predicts, 72
grading criteria, 57
interventional therapy, 109
indications, 109
options and procedures, 109-111
microdialysis in, 48
prevention, 464-465
by lumber drainage, 160-161
primary, 231-232
in subarachnoid hemorrhage, 25, 160-161, 431-432
novel strategies for, 434-435
transcranial Doppler to detect, 57, 109, 432
vegetative state, 533
venography in cerebral venous thrombosis, 502-505
venous angioma, 401
venous blood shunting in regulation of ICP, 4
ventilation, mechanical
in brainstem hemorrhage, 380
in cardiopulmonary complications, 496
indications for in intracerebral hemorrhage, 286-288
lung protective, 292
methods of, 288-290
specialized, 292
modes of, 291
parameters, 291
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pneumonia and, 139, 307
positive end-expiratory pressure, 291-292
weaning, 292-294
ventricular drainage, 8, 145-147
in brainstem hemorrhage, 381
in cerebellar hemorrhage, 371
in cerebellar infarction, 183, 217
complications, 149-150
insertion, 147-149
in intracranial hemorrhage, 11-12
management, 150-152, 357
-related infections, 357
removal, 152
and risk of hemorrhage, 8
risk of infection, 309
thromboprophylaxis, 152-153
in ventricular hemorrhage, 353
ventriculitis, 309-310
ventriculostomy-related, 150-152, 357
ventriculostomy
endoscopic third, in cerebellar infarction, 218
See also ventricular drainage
vertigo, diagnostic value of, 208
viral infection as cause of stroke, 229
vitamin-K-antagonists and hematoma expansion, 265-266
volume status
after subarachnoid hemorrhage, 494-495
and triple-H therapy, 432
hypotension, 251
hypothermia and, 141
subarachnoid hemorrhage and, 433, 466, 469

warming in therapeutic hypothermia
rewarming, 134
skin-surface, 133, 137
weaning
from external ventricular drain, 152
from mechanical ventilation, 292-294
WENS Grading System for SAH, 71-72
wound infection, hypothermia and, 139
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