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A
Abciximab, for endovascular procedures, 234,
523-525, 528
carotid angioplasty, 271
coil embolization, 335
for stroke, 436-437, 465, 533-534
stent placement, 529-530
with thromboembolic complications,
532-533

Abscess, brain, diffusion MRI in, 117

ACAS (Asymptomatic Carotid Atherosclerosis
Study), 257-260, 263-264

Acceleration of Connective Tissue Formation in
Endovascular Aneurysm Repair study, 332

Accreditation Council for Graduate Medical
Education (ACGME), 445-447

Acculink for the Revascularization of Carotids in
High Risk Patients (ARCHeR), 261, 267-268,
270-272

Acculink stent, for carotid angioplasty, 274

Adenomas, pituitary, transsphenoidal surgery for.
See Transsphenoidal pituitary surgery.

Adhesives, cyanoacrylate. See Cyanoacrylates.

Adjacent segment degeneration
after anterior cervical spine fusion. See
Cervical disc arthroplasty, for adjacent
segment degeneration after fusion.
after lumbar fusion, 599

Age factors
in adjacent disc degeneration after fusion, 579
in carotid endarterectomy, 264

Aggregometry, optical, in antiplatelet activity
measurement, 525

Alcohol, for embolization, before tumor
resection, 414-415

Alignment stem, in stereotactic brain biopsy,
167-168

Alteplase, for stroke, 434

Alteplase Thrombolysis for Acute
Noninterventional Therapy in Ischemic Stroke
Study, 434

American Association of Neurological Surgeons,
on endovascular surgery training, 445-446,
448

American Society of Interventional and
Therapeutic Neuroradiology, on endovascular
surgery training, 445-447

Amobarbital, for provocative testing, in
embolization, 356

Amplatz Goose Neck Snare, for embolectomy,
467

Amplatz Goose-Neck Microsnare, for
thrombolysis, 437, 440

Analgesia, cervical epidural microcatheterization
technique for, 565-566

Ancrod, for stroke, 434435

Anesthesia
for endovascular surgery, 233-234, 324
for transsphenoidal pituitary surgery, with
intraoperative MRI, 159

Aneurysm(s), intracranial, 487499
angiography in, 243-244
carotid cavernous sinus fistulas in, 283
clipping versus coiling for, 475-485
coils for. See Coil embolization, of aneurysms.
configuration of, treatment decisions and,
478-479
endovascular surgery for, 317-353
advantages of, 318
anatomic considerations in, 318-320
angiography in, 245
balloon occlusion for, 249-256
balloon remodeling technique for, 325
clinical considerations in, 318
clipping for, 317-319, 333-334
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Aneurysm(s) (continued)
coil embolization for. See Coil
embolization, of aneurysms.
detachable balloons for, 320-321
devices for, 320-330
dome-to-neck ratio and, 320, 332
evolution of, 223-226
fusiform, 320
hydrocephalus after, 337, 341
indications for, 313-316
infections after, 337
ischemic complications of, 334-335
liquid embolic agents for, 327-330
location and, 318-320
newer techniques for, 314-315
outcomes of, 330-333
patient selection for, 317-320
permanent occlusion for, 321-322
rupture during, 335-337
stents with, 314, 325-327
suite preparation for, 237
vasospasm in, 337, 341
fusiform, treatment of, 320
in arteriovenous malformations, 369
location of, treatment decisions and, 479-480
natural history of, after rupture, 482-483
partially treated, 543
pathogenesis of, 488489
recanalization after, 489-491
recurrence of, after coil embolization, 331-332
repair mechanisms in, 488-489
risk factors for, 488
rupture of, during embolization, 335-337
size of, treatment decisions and, 478
subarachnoid hemorrhage in. See
Subarachnoid hemorrhage, aneurysmal.
unruptured, epidemiology of, 309-312

Aneurysmal bone cyst, preoperative embolization
of, 427

Angiofibroma, juvenile nasopharyngeal,
preoperative embolization of, 427

Angiography
carotid
before angioplasty, 273
in carotid cavernous sinus fistulas, 286
cerebral
after aneurysm embolization, 331-332
contraindications to, 242
evolution of, 223
in aneurysms, 243-244, 318
in arteriovenous fistulas, 244
in arteriovenous malformations, 244

in atherosclerosis, 242-243
in brain death assessment, 245-246
in carotid cavernous sinus fistulas, 286
in coil embolization, 324
in dural arteriovenous fistulas, 386
in embolization, before tumor resection,
418
in stroke, 439
in trauma, 246
in vasculitis, 244
in vasospasm, 341
indications for, 241-248
intraoperative, 244-245
spinal axis, in arteriovenous malformations,
396-397

Angiojet rheolytic system, for embolectomy, 468
AngioJet thrombectomy catheter, 438

Angioplasty
carotid. See Carotid artery(ies), angioplasty of.
intracranial
for cerebral vasospasm, 501-507
for stroke, 437-438, 440, 468-469
for vasospasm, 342-344, 346
with stenting, 300-305

Anterior fossa, meningioma of, preoperative
embolization of, 417

Antibiotics, for aneurysm embolization, 337

Anticoagulants
for carotid angioplasty, 271
for endovascular surgery, 234

Anticonvulsants, for intracranial aneurysm,
541-542

Antifibrinolytic therapy, for intracranial
aneurysm, 543

Antiplatelet therapy, for neuroendovascular

techniques, 517-540

activity measurement in, 525-526

acute stroke intervention, 533-534

clinical trials of, 526-529

for intracranial aneurysm, 542

pharmacology of, 520-525

platelet aggregation mechanisms and, 518-520

stent placement, 529-530

stroke prevention, 534-536

with intraoperative thromboembolism
complications, 530-533

Anti-Thrombotic Trialists Collaboration, 526
Arachnoid cyst, diffusion MRI in, 117
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ARCHEeR (Acculink for the Revascularization
of Carotids in High Risk Patients),
261, 267-268, 270-272

Archicerebellum, anatomy of, 77-78, 80

Archus Orthopedics Total Facet Arthroplasty
System, 601, 667-668

Arteriovenous malformations, 367-380. See also
Carotid cavernous sinus fistulas.
aneurysms in, 369
angiography in, 244-245
classification of, 367-368
dural, 381-393
endovascular surgery for, 367-380

angiography in, 245
balloon arterial occlusion for, 249-256
complications of, 376
curative, 371
cure rates of, 377
dural, 389-391
evolution of, 226-227
indications for, 369-370
liquid embolic agents for. See Liquid
embolic agents.
microsurgery with, 370-371
outcome of, 370-372, 376-377
palliative, 372
radiosurgery with, 371
spinal axis, 395410
suite preparation for, 237
techniques for, 373-376
Thomas Jefferson University Hospital
experience with, 376-377
versus surgical treatment, 365-366,
372-373
grading scale for, 369
natural history of, 368-369
pathophysiology of, 367
spinal axis, 381-393
treatment of
curative, 371
endovascular. See Arteriovenous
malformations, endovascular surgery
for.
indications for, 369-372
microsurgery in, 370-371
palliative, 372
radiosurgery in, 371
surgical, 365-366, 372-373

Arthroplasty. See Cervical disc arthroplasty;
Lumbar disc arthroplasty.

Artificial discs, 585

Bryan Cervical Disc System, 591-593,
605-606, 612, 629-636
Cervicore, 591, 612
Charité, 600, 637-650
complications of, 606
designs of, 604
indications for, 604-605
outcomes of, 605-606
Porous Coated Motion, 591-592, 612
Prestige cervical disc, 606, 612, 621-628
ProDisc
cervical, 605-606, 609-619
lumbar, 600, 651-656
rationale for, 603-604
Aspirin
for carotid angioplasty, 271-272
for coil embolization, 324, 334-335
for endovascular procedures, 520-521,
525-526, 528
stent placement, 530
with thromboembolic complications, 531,
533
for intracranial aneurysm, 542
for intracranial atherosclerosis, 298-300
for stroke prevention, 535

Aspirin and clopidogrel compared with
clopidogrel alone after recent ischemic stroke
or transient ischemic attack in high-risk
patients (MATCH), 528

Astrocytoma, pilocytic, MRI in, at 0.12 T,
150-151

Asymptomatic Carotid Atherosclerosis Study
(ACAS), 257-260, 263-264

Atherosclerosis

carotid, revascularization for. See Carotid
artery(ies), endarterectomy of; Carotid
artery(ies), revascularization of.

intracranial, 297-308
angiography in, 242-243
angioplasty and stenting for, 300-305
epidemiology of, 297-298
medical treatment of, 298-300

AxiaLIF System, for lumbar disc arthroplasty,
666-667

Axis of rotation, in lumbar disc arthroplasty,

596-597

B
Bl field, in MRI, creation of, 6-7

B1 vector, in MRI, creation of, 7-8




674 CUMULATIVE INDEX

Balloon catheters
for aneurysms, 223-226, 314, 325
for angioplasty
for stroke, 468-469
for vasospasm, 342-344, 346, 501-507
of carotid arteries. See Carotid artery(ies),
angioplasty of.
for embolization, 315, 327-330, 359, 412
for stroke, 227, 468-469

Balloon occlusion, of carotid and cerebral
arteries, 249-256
for aneurysms, 320-322
for carotid cavernous fistulas, 288-289
for distal embolic protection, in carotid

angioplasty with stenting, 273-274

indications for, 249-250
permanent, 253-255
preoperative testing for, 249-250
results of, 250-251
revascularization after, 250
techniques for, 251-255
test, 251-253

Balloon occlusion tolerance test, before neoplasm
surgery, 547-549

Balloon remodeling technique, for aneurysms,
325

Barrow classification, of carotid cavernous sinus
fistulas, 282283

Basilar artery, aneurysms of
balloon occlusion of, 321
treatment decisions and, 479
treatment of, 318-319

BEACH (Boston Scientific EPI: A Carotid
Stenting Trial for High-Risk Surgical
Patients), 261, 270, 272

Beads, cellulose, for embolization, before tumor
resection, 414

Benign tumors, endovascular surgery for,
547-549

Bioactive coils, for intracranial aneurysm healing,
314-315, 323, 332-333, 487-499
cytokine coated, 491-492
extracellular matrix protein-coated, 491
growth factor-coated, 491-492
history of, 487
hydrocoils, 493-494
Matrix
animal studies of, 492493
clinical studies of, 494-497

Biomechanics
of cervical disc arthroplasty, 589-594
adjacent segments and, 578-579
design goals of, 589-590
literature review on, 590-593
of lumbar disc arthroplasty, 578, 595-602
adjacent segments and, 599
axis of rotation in, 596-597
coupling in, 598-599
devices for, 599-601. See also Artificial
discs.
range of motion in, 595
zone of laxity in, 597-598

Biopsy, brain. See Brain, biopsy of.
Bivalirudin, for endovascular surgery, 234

Bleeding time, in antiplatelet activity
measurement, 525

Blindness, in embolization, of meningioma, 420

Blood flow, cerebral, regulation of, in
endovascular surgery, 233-234

Blood-brain barrier, opening of, to targeted
therapy, 209

Boltzmann equation, 4

Bone
brightness of, in MRI, 10
disc prosthesis fixation to, 612

Bone cysts, aneurysmal, preoperative
embolization of, 427

Bone filter device, for kyphoplasty, 563
Bone graft, for disc degeneration after fusion, 583

Bone morphogenetic proteins, in disc
regeneration, 657-658

Borden classification, of dural arteriovenous
fistulas, 386

Boston Scientific EPI: A Carotid Stenting Trial
for High-Risk Surgical Patients (BEACH),
261, 270, 272

Brachytherapy, carotid blow-out syndrome after,
550-553

Bradycardia, in carotid angioplasty, 271-272

Brain
abscess of, diffusion MRI in, 117
access to, percutaneous intraspinal navigation
in, 566
aneurysms of. See Aneurysm(s), intracranial.
arachnoid cyst of, diffusion MRI in, 117
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biopsy of, MRI in, 165-172
historical view of, 165-166
in burr hole procedures, 191-192
prospective stereotaxy in, 167-168
results of, 168—171
technical advances in, 171
technique for, 166-170
versus MR spectroscopy, 168-170
epidermoid tumors of, diffusion MRI in, 117
ischemia of
in aneurysm embolization, 334-335
in arteriovenous malformation
embolization, 376
trauma to, angiography in, 246
tumors of. See Brain tumors.
vasospasm of. See Vasospasm, cerebral.

Brain death, assessment of, angiography in,
245-246

Brain shift phenomenon, MRI in, 65-75, 136,
205-206

Brain tumors

cellularity of, 118, 120

diffusion MRI in, 116-120

diffusion tensor MRI in, 121-131
for grading, 122-123
for presurgical planning, 123-125
functional MRI with, 125-127
intraoperative utility of, 128-130
limitations of, 131
therapeutic, 130-131

embolization of, 411-432
agents for, 413415
anatomic considerations in, 412
complications of, 415
hemangioblastoma, 421-423
hemangiopericytoma, 423
juvenile nasopharyngeal angiofibroma,

427

meningioma, 416-421
monitoring after, 413
paraganglioma, 423-427
preparation for, 411
principles of, 411-413
procedure for, 411-413
radiographic effects of, 413
timing of, 413

endovascular surgery for, 547-550

grading of, diffusion MRI in, 122-123

MR spectroscopy in, 101-114
accuracy of, 101
applications of, 103-104
case study of, 105-106

coregistration of metabolic and anatomic
MRI in, 104-105

data processing in, 104, 108, 110

principles of, 101-103

procedure for, 104-105

results of, 105-107, 110-111

three-dimensional (at 3T), 107-111
MRI in

at 0.12 T, 147-151

grid computing in, 65-75
staging of, diffusion MRI in, 118
treatment of, diffusion tensor MRI in,

130-131

Brigham and Women’s Hospital Magnetic
Resonance Therapy Unit, glioma experience
of, 137-138

Bryan Cervical Disc System, 605-606, 612,
629-636
biomechanics of, 591-593
clinical studies of, 631-633
description of, 629
implantation technique for, 634-636
Investigational Device Exemption Study of,
633-636
pre-clinical studies of, 629-631

Burr hole procedures, MRI in, 191-192

N-Butyl cyanoacrylate, for embolization
before tumor resection, 414
of arteriovenous malformations, 356-358,
374-375
dural, 390-391
spinal axis, 400-401
of carotid cavernous sinus fistulas, 292
of hemangioblastoma, 422

C

CABERNET (Carotid Artery Revascularization
Using Boston Scientific EPT FilterWire and
EndoTex Stent), 272

Cancer
balloon arterial occlusion in, 249-256
carotid blow-out syndrome in, 550-553
endovascular surgery for, 549-550

Capillary telangiectasias, 367

CAPRIE (Clopidogrel Versus Aspirin in
Individuals at Risk of Ischemic Events) study,
526-527, 535

CARESS (Carotid Revascularization Using
Endarterectomy or Stent Systems), 269, 272
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Carotid and Vertebral Artery Transluminal
Angioplasty Study (CAVATAS), 269, 275

Carotid artery(ies)
angiography of, 242-243, 273
angioplasty of
for stroke, 227-228
with stenting, 268-276
angiography in, 273
distal embolic protection in, 269,
273-274
intracranial, 297-308
limitations of, 275-276
medical management in, 271-272
postoperative monitoring in, 275
preparation for, 272-273
procedure for, 273-275
results of, 268-270
training curriculum on, 447
vascular access for, 273
balloon occlusion of, 249-256
bifurcation of, aneurysms of, treatment of,
319
compression therapy of, for dural
arteriovenous fistulas, 388-389
contralateral occlusion of, endarterectomy
complications with, 266-267
embolization of, before tumor resection, 412
endarterectomy of
complications of, 264-268
indications for
from endovascular perspective, 259-261
from surgical perspective, 257-258
restenosis after, 267-268
results of, 268-270
trials of, 263-264
external, anatomy of, 281
injury of
angiography in, 246
endovascular surgery for, 553-554
internal
anatomy of, 280-281
aneurysms of, 319
occlusion of, for carotid cavernous sinus
fistula, 291-292
intracranial, angioplasty of, with stenting,
297-308
ipsilateral intraluminal thrombus of,
endarterectomy complications with, 266
perioperative compromise of, endovascular
surgery for, 555-558
radiation-induced stenosis of, endarterectomy
complications in, 268
restenosis of

after angioplasty and stent placement,
275-276
after endarterectomy, 267-268
revascularization of
angioplasty with stenting for, 263-278
indications for
from endovascular perspective, 259-261
from surgical perspective, 257-258
tandem lesions in, endarterectomy
complications with, 265-266

Carotid Artery Revascularization Using Boston
Scientific EPT FilterWire and EndoTex Stent
(CABERNET), 272

Carotid Artery Stenosis Asymptomatic
Narrowing Operation Versus Aspirin Study,
257

Carotid blow-out syndrome, endovascular
surgery for, 550-553

Carotid body tumors, preoperative embolization
of, 424425

Carotid cavernous fistula, traumatic,
endovascular surgery for, 554-555

Carotid cavernous sinus aneurysms, balloon
occlusion of, 322

Carotid cavernous sinus fistulas, 279-295
anatomic considerations in, 279-282
causes of, 279

direct, 283
indirect, 285
classification of, 279, 282-283
clinical features of
direct, 283-284
indirect, 285-286
definition of, 279
direct
causes of, 283
clinical features of, 283-284
pathology of, 283
radiography in, 284-285
treatment of, 288-292
endovascular surgery for, 288-292, 554-555
iatrogenic, in embolization, 421
indirect
causes of, 285
clinical features of, 285-286
pathology of, 285
radiography in, 286-287
treatment of, 292
pathology of
direct, 283
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indirect, 285
radiography in
direct, 284-285
indirect, 286287
spontaneous, 283
spontaneous resolution of, 285-286
treatment of, 319
endovascular, 288-292
indications for, 287
surgical, 287-288

Carotid Revascularization Endarterectomy versus
Stent Trial (CREST), 261, 270, 272

Carotid Revascularization Using Endarterectomy
or Stent Systems (CARESS), 269, 272

Carotid Revascularization with ev3 Arterial
Technology Evolution (CREATE), 272

Carr-Purcell-Meiboom-Gill pulse sequence, in
MRI, 19, 24, 26-27

Catheter(s). See also Neuroendovascular surgery.
platelet interaction with, 518-519

CAVATAS (Carotid and Vertebral Artery
Transluminal Angioplasty Study), 269, 275

Cavernous angiomas, 367

Cavernous sinus
carotid fistulas with. See Carotid cavernous
sinus fistulas.
dural arteriovenous malformations of, 382

Cavitation, for blood-brain barrier opening, to
targeted therapy, 209

Cellulose beads, for embolization, before tumor
resection, 414

Cement, in vertebroplasty, 561-565

Cerebellar artery(ies), aneurysms of, treatment of,
319

Cerebellum, functional MRI of, 77-99
active versus passive movement in, 84, 88
anatomic considerations in, 77-78, 80
clinical perspective in, 95-98
cognitive processing in, 92, 94-95, 97
cortical topography in, 84, 86
executed versus imagined movement in, 84, 87
historical view of, 77, 79, 81, 83
in topography, 81-84, 86
individual variations in, 83-85
language processing in, 92, 94-95, 97
neurologic circuits and, 77
projections in, 83
somatosensory cancellation in, 92

somatotropic map of, 81-84, 86

spatial normalization in, 83-85

voluntary movement frequency in, 87, 89-90
voluntary movement timing in, 89, 91, 93

Cerebral Aneurysm Multicenter European Onyx
trial, 328, 330

Cerebral angiography. See Angiography, cerebral.

Cerebral artery(ies)
aneurysms of, treatment decisions and, 479
balloon occlusion of, 249-256
balloon occlusion tolerance test of, before
neoplasm surgery, 547-549
middle, aneurysms of, treatment of, 320

Cerebral blood flow, regulation of, in
endovascular surgery, 233-234

Cerebral perfusion pressure, regulation of, in
endovascular surgery, 233-234

Cerebrospinal fluid
drainage of, for vasospasm, 344
leakage of, after vertebroplasty, 564
MRI of, 16

Cerecyte coil, for aneurysm embolization, 323

Cervical disc arthroplasty, 603-607

biomechanics of, 578-579, 589-594
design goals of, 589-590
literature review on, 590-593

Bryan Cervical Disc for, 591-593, 605-606,
612, 629-636

disc regeneration in, 657-663

for adjacent segment degeneration after fusion,
575-587
biomechanics of, 578-579
clinical evidence of, 576-578
diagnosis of, 580
incidence of, 575-578
pathophysiology of, 578-579
predisposing factors in, 579-580
prevention of, 583-585
radiologic evidence of, 575-576
reducing rate of progression, 603
single-level versus multi-level, 578-579
treatment of, 580-583

goals of, 609

Prestige disc for, 591, 606, 612, 621-628

ProDisc-C for, 591, 605-606, 609—619

rationale for, 603-604

versus lumbar disc arthroplasty, 613

Cervical epidural microcatheterization, for
analgesia, 565-566
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Cervical spine fusion, anterior, adjacent segment
degeneration after. See Cervical disc
arthroplasty, for adjacent segment
degeneration after fusion.

Cervicore disc, 591, 612

Charité Artificial Disc, 600, 637-650

biomechanics of, 600

complications of, 638-639

design of, 637

implantation of
patient positioning for, 640
preoperative planning for, 639-640
surgical approach to, 640-642
technique for, 642-650

indications for, 638

Chemical selective saturation, in MRI, 34-36

Chemical thrombolysis, ultrasonography with,
469

Chemosis, in carotid cavernous sinus fistulas, 284

Chondrocytes, for tissue engineering, in disc
regeneration, 657-658

Chondrosarcoma, preoperative embolization of,
427

Climbing fibers, cerebellum input from, 77

Clipping, of aneurysms, 317-319, 333-334,
475-485
aneurysm factors in, 478-480
dissecting, 483
efficacy of, 476-477
giant calcified, 483
large, 483
operator experience in, 480
patient factors in, 477-478
ruptured, 482-483
safety of, 475-476
unruptured, 480-482

Clopidogrel

for carotid angioplasty, 271-272

for coil embolization, 334-335

for endovascular procedures, 234, 521-523,
526-528
stent placement, 529-530
with thromboembolic complications, 531

for intracranial aneurysm, 542

for intracranial atherosclerosis, 298

for stroke prevention, 535-536

Clopidogrel for the Reduction of Events during
Observation study, 527

Clopidogrel in Unstable Angina to Prevent
Recurrent Events study, 527, 535

Clopidogrel Versus Aspirin in Individuals at Risk
of Ischemic Events study, 526-527, 535

Coated coils, for embolization, of aneurysms,
314-315

Cognitive processing, in cerebellum, functional
MRI of, 92, 94-95, 97

Coil embolization
of aneurysms, 225-226, 314-315, 475485,
487-488
anesthesia for, 324
aneurysm factors in, 478-480
animal models of, 491-494
balloon remodeling with, 325
bioactive. See Bioactive coils.
clinical experience with, 494-497
coil removal after, 335
complications of, 335, 337
devices for, 322-323
dissecting, 483
efficacy of, 476-477
giant calcified, 483
herniation of, 335
historical review of, 322
large, 483
operator experience in, 480
outcomes of, 330-333
patient factors in, 477478
platelet interaction with, 518-519
preprocedural medications for, 324
rupture during, 335-337
ruptured, 482483
safety of, 475-476
stents with, 325-327
technique for, 324-325
technology of, 322-323
unruptured, 480-482
versus clipping, 333-334
of arteriovenous malformations
dural, 390-391
spinal axis, extradural, 398-399
of carotid cavernous sinus fistulas, 289-292
of tumors, before resection, 415

Collagen
for tissue engineering, in disc regeneration,
658-659
in bioactive coils, for aneurysm healing,
491
microfibrillar, for embolization, before tumor
resection, 415
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Communicating artery(ies), aneurysms of,
treatment of, 319, 479480

Compression therapy, for dural arteriovenous
fistulas, 388-389

Computed tomography
in aneurysms, 318
in carotid cavernous sinus fistulas, 284-285
in dural arteriovenous fistulas, 386
in stroke, 438-439, 471
intraoperative
in epilepsy, 174
versus intraoperative MRI, 152

Computed tomography angiography
in aneurysms, 243-244
in atherosclerosis, 242
in brain death assessment, 246
in dural arteriovenous fistulas, 386
in trauma, 246

Computed tomography myelography, in disc
degeneration after fusion, 580

Concentric Thrombus Retriever System, for
stroke, 437-438

Congestive heart failure, carotid endarterectomy
complications in, 265

Connective tissue growth factor, in aneurysm
healing, 491

Conus medullaris, arteriovenous malformations
of, 407-408

Coronary artery bypass graft surgery, carotid
endarterectomy and, 265

Coronary artery disease, carotid endarterectomy
complications in, 265

Corpectomy, cervical, disc degeneration after. See
Cervical disc arthroplasty, for adjacent
segment degeneration after fusion.

Corticosteroids, for disc degeneration after fusion,
580-581

Coupling, in lumbar disc arthroplasty, 598-599

Cranial nerve injury, in embolization
before tumor resection, 415-416
of meningioma, 420
of paragangliomas, 425-427

Craniopharyngioma, MRI in, at 0.12 T,
147-149

CREATE (Carotid Revascularization with ev3
Arterial Technology Evolution), 272

CREDO (Clopidogrel for the Reduction of
Events during Observation) study, 527

CREST (Carotid Revascularization
Endarterectomy versus Stent Trial), 261, 270,
272

CURE (Clopidogrel in Unstable Angina to
Prevent Recurrent Events) study, 527, 535

Cyanoacrylates, for embolization

before tumor resection, 414

of arteriovenous malformations, 356-358,
373-377
dural, 390-391
spinal axis, 400-401

of carotid cavernous sinus fistula, 292

of hemangioblastoma, 422

Cyst, arachnoid, diffusion MRI in, 117

Cytokines
in bioactive coils, for aneurysm healing,
491-492
in intracranial aneurysm formation, 488

D
Death, brain, assessment of, angiography in,
245-246

Detachable silicone balloon occlusion, for carotid
cavernous fistulas, 288-289

Diamagnetic materials, in MRI, 5

Diffusion MRI, 115-134
in brain tumors, 116-120
tensor, 121-131
physical basis of, 115-116

Diffusion tensor MRI

in brain tumors, 121-131
for grading, 122-123
for presurgical planning, 123-125
functional MRI with, 125-127
intraoperative utility of, 128-130
limitations of, 131
therapeutic, 130-131

physical basis of, 120-121

Digital subtraction angiography
in aneurysms, 243-245
in arteriovenous malformations and fistulas,
244
in atherosclerosis, 242-243
in brain death assessment, 245-246
in endovascular surgery, 244-245
in trauma, 246
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Digital subtraction angiography (continued)
in vasculitis, 244
intraoperative, 245

Dimethyl sulfoxide, in Onyx embolization system,
for aneurysms, 315, 327-330, 358-360

Diplopia, in carotid cavernous sinus fistulas,
284-285

Dipoles
energy transition of, 4
large single magnetic dipole formed from, 7-8
net vector of, 5-6
phase coherence of, 4-5
precession of, 2

Dipyridamole
for endovascular procedures, 523
for intracranial atherosclerosis, 298-299
for stroke prevention, 535

Disc arthroplasty. See Cervical disc arthroplasty;
Lumbar disc arthroplasty.

Disc regeneration, 657-663

Discectomy
cervical, disc degeneration after. See Cervical
disc arthroplasty, for adjacent segment
degeneration after fusion.
lumbar, for Charité Artificial Disc
implantation, 642-643

Discography, in disc degeneration after fusion,
577

Distal embolic protection, in carotid angioplasty
with stenting, 269, 273-274

Diuretics, for endovascular surgery, 234

Djindjian classification, of dural arteriovenous
fistulas, 386

Dome-to-neck ratio, of aneurysms, endovascular
surgery and, 320, 332

“Double doughnut” system, for intraoperative
MRI, 202

Dural arteriovenous malformations and fistulas,
381-393
classification of, 386
clinical presentation of, 381-386
definition of, 381
endovascular surgery for, 389-391, 399-405
etiology of, 381
pathogenesis of, 381
radiography in, 386
spinal axis, 399-405

treatment of, 386, 388-391

Dynesys Spinal System, for lumbar disc
arthroplasty, 600-601, 668

E
Echo time, in MRI, 45

ECST (European Carotid Surgery Trial), 257-258

Education, on endovascular neurosurgery,
445-449

EKOS MicroLysUS infusion catheter, for
embolectomy, 469

EKOS Ultrasound Thrombolytic Infusion
Catheter, 438

Electroencephalography, in balloon occlusion,
252-253

Embolectomy
mechanical. See Mechanical embolectomy.
surgical, 465

Emboli, protection against, in carotid angioplasty
with stenting, 269, 273-274

Embolization
coil. See Coil embolization.
endovascular
for carotid blow-out syndrome, 550-553
of neoplasms, 548-550
of vascular injury, 553-555
indications for, 232
liquid agents for. See Liquid embolic agents.
of aneurysms
angiography after, 244
coil. See Coil embolization, of aneurysms.
historical perspective of, 223-226
liquid agents for, 327-330
of arteriovenous malformations
dural, 390-391
historical perspective of, 226-227
liquid agents for, 355-363
spinal axis, 397408
of carotid cavernous sinus fistulas, 289-292
of tumors, 411-432
agents for, 413-415
complications of, 415
hemangioblastoma, 421-423
hemangiopericytoma, 423
juvenile nasopharyngeal angiofibroma, 427
meningioma, 416-421
paraganglioma, 423-427
principles of, 411-413
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Emergency Management of Stroke Bridging Trial,
436

Endarterectomy, carotid. See Carotid artery(ies),
endarterectomy of.

Endothelium, denudation of, in aneurysm
formation, 489

Endovascular Photo Acoustic Recanalization
laser system, 467468

Endovascular Photo Acoustic Recanalization
(EPAR) system, 438

Endovascular surgery. See Neuroendovascular
surgery.

Enthalpy, in T1 relaxation, 11

EPAR (Endovascular Photo Acoustic
Recanalization) system, 438

EPIC study, antiplatelet agents in, 528
Epidermoid tumors, brain, diffusion MRI in, 117

Epidural microcatheterization, cervical, for
analgesia, 565-566

Epilepsy, 173-183
definition of, 173
surgery for
efficacy of, 173-174
history of, 174
MRI in, 173-183, 193
advantages of, 180
current status of, 178-180
patient selection for, 176
results of, 176178
technology of, 174-175
University of Calgary experience in,
180182
treatment of, 173

Epistaxis, endovascular surgery for, 558
EPISTENT study, antiplatelet agents in, 528

Eptifibatide
for carotid angioplasty, 271
for endovascular procedures, 523-525

ESPRIT study, 535
Estrogen, for embolization, of meningioma, 418

Ethmoidal sinus, dural arteriovenous
malformations of, 382

Ethylene vinyl alcohol copolymer (Onyx liquid
embolic system)
for aneurysms, 315, 327-330

for arteriovenous malformations, 358-360

European Carotid Surgery Trial (ECST),
257-258

European Cooperative Acute Stroke Study
(ECASS), 434

Evaluation of the Medtronic AVE Self-Expanding
Carotid Stent System with Distal Protection in
the Treatment of Carotid Stenosis
(MAVECrIC), 272

Exponential decay components, in MRI, 18

Extracellular matrix proteins, in aneurysm
healing, 491

Eye, carotid cavernous sinus fistula
manifestations in, 284, 382

F

Facets
hypertrophy of, in adjacent disc degeneration
after fusion, 575
replacement of, 601, 667-668

Facial nerve, injury of, in embolization, 426-427

Fast spin echo technique, in MRI, 54-60
clinical applications of, 59-60
disadvantages of, 58-59
image contrast in, 56-57
J coupling in, 60
T1-weighted, 57-58
T2-weighted, 58

Fat molecules, in MRI
brightness of, 10, 14
chemical saturation of, 36
J coupling of, 60
precession of, 13-14

Fentanyl, for endovascular surgery, 234
Ferromagnetic materials, in MRI, 5, 15

Fibrin glue, for embolization, before tumor
resection, 415

Fibrinogen, in bioactive coils, for aneurysm
healing, 491

Fibrinolysis, in coil embolization, of aneurysms,
335

Fibroblast(s), in bioactive coils, for aneurysm
healing, 492

Fibroblast growth factor, in bioactive coils, for
aneurysm healing, 492
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Fibronectin, in bioactive coils, for aneurysm
healing, 491

Filters, for distal embolic protection, in carotid
angioplasty with stenting, 273-274

Fistulas, arteriovenous. See also Carotid
cavernous sinus fistulas.
angiography in, 244
dural. See Dural arteriovenous malformations
and fistulas.

Fixation, spinal, percutancous, 566567

FLAIR (fluid-attenuated inversion recovery)
pulse sequence, in MRI, 24, 33-34

Flow reversal technique, for distal embolic
protection, in carotid angioplasty with
stenting, 273-274

Fluid-attenuated inversion recovery (FLAIR)
pulse sequence, in MRI, 24, 33-34

Fluoroscopy
in Charité Artificial Disc implantation, 644
in endovascular surgery, 234-235

Foam, gelatin, for embolization, before tumor
resection, 415

Focused ultrasound surgery, MRI-guided,
208-209

Foraminotomy, for disc degeneration after fusion,
583-585

Fourier transform, in image reconstruction, in
MRI, 46, 52, 54

Free induction decay, in MRI, 7-8, 19, 44
Frequency encoding, in MRI, 45-46
FSE (fast spin echo) technique, in MRI, 54-60

Functional MRI. See Magnetic resonance
imaging, functional.

Furosemide, for endovascular surgery, 234

Fusiform aneurysms, treatment of, 320

G
Gelatin foam, for embolization, before tumor
resection, 415

GEMSS (grid-enabled medical simulation
services) project, MRI with grid computing,
65-75

Genetic factors, in intracranial aneurysms, 488

Glioma surgery

diffusion tensor MRI in, 124-125
MR spectroscopy in, 104-107
MRI in, 135-141, 189, 192-193
advantages of, 135-137
clinical experience of, 137-138
complications of, 138
cortical identification in, 136-137
safety of, 138
tumor resection extent and, 138
versus other modalities, 138-140

Gliomatosis cerebri, diffusion tensor MRI in,
124-125

Glomus jugulare lesions, preoperative
embolization of, 423-424

Glue, cyanoacrylate. See Cyanoacrylates.

Glycoprotein IIb/IITIA inhibitors, for
endovascular procedures, 523-525, 528-529
stent placement, 529-530
with thromboembolic complications, 532-534

Gold valve balloon occlusion, for carotid
cavernous fistulas, 288

Goose Neck Snare, for embolectomy, 467
Gradient echo, in MRI, 49-51

Gradient-recalled acquisition in the steady state
(GRASS) pulse sequence, in MRI, 19, 24,
37-38

Grid computing, in MRI, 65-75
chain execution in, 72-73
description of, 66-68
image processing chain in, 68-72
need for, 65-66
performance of, 73-74
quality of service from, 73

Grid-enabled medical simulation services
(GEMSS) project, MRI with grid computing,
65-75

Growth factors
in bioactive coils, for aneurysm healing,
491-492
in disc regeneration, 657-658

Guglielmi, Guido, endovascular aneurysm
procedure of, 225-226, 322

Guided tissue engineering, for disc regeneration,
657-663

H

Hahn echo, in MRI, 23
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Half-Fourier single-shot turbo spin echo
(HASTE) sequences
in brain biopsy, 166
in transsphenoidal surgery, 188-189

HASTE (half-Fourier single-shot turbo spin echo)
sequence, in transsphenoidal surgery, 188-189

Healing, of intracranial aneurysms, bioactive coils
for, 487-499

Heart failure, congestive, carotid endarterectomy
complications in, 265

Hemangioblastoma, preoperative embolization
of, 421-423

Hemangioendothelioma, preoperative
embolization of, 427-428

Hemangiopericytoma, preoperative embolization
of, 423

Hemicraniectomy, for stroke, 544

Hemorrhage

in arteriovenous malformations, 368-369, 376,
382, 384

in carotid blow-out syndrome, 550-553

in carotid cavernous sinus fistulas, 284

in embolization
before tumor resection, 415-416, 421
of meningioma, 420

intracerebral, burr hole procedures for, MRI
in, 191-192

reperfusion, in mechanical embolectomy, 472

subarachnoid. See Subarachnoid hemorrhage.

traumatic, endovascular surgery for, 553-555

Heparin
for carotid angioplasty, 271-273
for coil embolization, 324, 334
for endovascular procedures, 234, 531
for stroke, 435-436

Hereditary hemorrhagic telangiectasia, epistaxis
in, 558

Hitachi AIRIS II MRI unit, in transsphenoidal
pituitary surgery, 158-159

Hydrocephalus, in aneurysm embolization, 337,
341
Hydrocoils, for aneurysm healing, 493-494

Hydrogel-coated coils, for embolization, of
aneurysms, 315, 323, 333

Hydrogen

precession of, 2
spin density of, 17-18

Hydroxyapatite microparticles, for embolization,
before tumor resection, 415

Hypermobility, of cervical spine, in adjacent disc
degeneration after fusion, 575-576

Hypertension, intracranial aneurysm risk in,
488-489

Hypophysectomy, trans-sphenoidal, vascular
compromise in, 556

1
Image processing chain, in MRI, with grid
computing, 68-72
data transfer and conversion in, 69
deformation field in, 72
executing over grid, 72-73
intensity adjustment in, 71
intensity nonuniformity correction in, 69-71
linear registration n, 71
nonlinear registration in, 71
overlay of data in, 72
requirements for, 68
security of, 68
steps of, 68
transfer to presentation device in, 72

Image reconstruction, in MRI, 46-47
IMPACT II study, antiplatelet agents in, 528

Implantation, of artificial discs. See Cervical disc
arthroplasty; Lumbar disc arthroplasty.

Infections, in coil embolization, of aneurysms, 337
Integrilin, for endovascular surgery, 234

Intensive care, in neuroendovascular surgery,
541-545

Interferon-y, in aneurysm healing, 491

International Subarachnoid Aneurysm Trial
(ISAT), 313-314, 333-334, 541

Interventional suite, for endovascular surgery,
231-239
design of, 235
for aneurysms, 232, 237
for arteriovenous malformations, 232, 237
for stroke, 232, 236-237
for vasospasm, 232, 237-238
imaging equipment in, 235-236
pharmacologic agents used in, 233-235
physiologic considerations in, 233, 235
planning for, 232-233
preoperative considerations and, 231-232
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Interventional suite (continued)
team member roles in, 236

Intervertebral disk arthroplasty. See Cervical disc
arthroplasty; Lumbar disc arthroplasty.

In-Time retrieval device, for thrombolysis, 437

Intracranial pressure, regulation of, in
endovascular surgery, 233-234

Intraoperative MRI. See Magnetic resonance
imaging, intraoperative.

Inversion recovery (IR) pulse sequence, in MRI,
19, 24, 28-34
conventional, 28-30
fluid-attenuated (FLAIR), 24, 33-34
short time (STIR), 19, 24, 32-33
with short repetition time, 31-32

Iophendylate oil, in cyanoacrylate embolization,
of arteriovenous malformations, 356357

ISAT (International Subarachnoid Aneurysm
Trial), 313-314, 333-334, 541

Ischemia, cerebral
in aneurysm embolization, 334-335
in arteriovenous malformation embolization,
376
intraoperative detection of, MRI in, 130

Isoflurane, for endovascular surgery, 233

J

J coupling, in MRI, 60

Joubert syndrome, cerebellar vermis
underdevelopment in, functional MRI in,
96-98

Juvenile nasopharyngeal angiofibroma,
preoperative embolization of, 427

K

Kinematics, of ProDisc-C, 611-612
Kyphoplasty, percutaneous, 561-565

L

Laminectomy, for disc degeneration after fusion,
581-584

Laminin, in bioactive coils, for aneurysm healing,
491

Laminoforaminotomy, for disc degeneration after
fusion, 581

Laminoplasty, for disc degeneration after fusion,
582-584

Language processing, in cerebellum, functional
MRI of, 92, 94-95, 97

Larmour frequency, in MRI, 2, 9-10

Larsell classification, of cerebellar anatomic
assignments, 79-81

Laser thrombolysis, 467-468

Lateral transpsoas approach, to lumbar disc
arthroplasty, 665-666

LaTIS laser device
for embolectomy, 468
for stroke, 438

Lax zone, in lumbar disc arthroplasty, 597-598

Leukocytes, in intracranial aneurysm formation,
488

Leussenhop, Alfred J., endovascular aneurysm
procedure of, 224

Lidocaine, for provocative testing, in
arteriovenous malformation embolization, 356

Limited flip angle imaging, in MRI, 38, 40

Liquid embolic agents. See also specific agents.
for aneurysms, 315, 327-330
for arteriovenous malformations, 315,
355-363, 373-377
N-butyl cyanoacrylate, 356-358, 374-375,
390-391, 400401
historical review of, 355-356
Onyx system, 358-360
provocative testing for, 356
spinal axis, 400-401
for carotid cavernous sinus fistulas, 292
for hemangioblastoma, 422

Lumbar disc arthroplasty
biomechanics of, 578, 595-602
adjacent segment, 599
axis of rotation in, 596-597
coupling in, 598-599
devices for, 599-601. See also Artificial
discs.
range of motion in, 595
zone of laxity in, 597-598
Charité Artificial Disc for, 600, 637-650
disc regeneration in, 657-663
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dynamic neutralization with artificial posterior in brain biopsy, 165-172

tension band, 668 in brain tumors, 101-114
emerging directions in, 665-669 in burr hole procedure, 191-192
facet replacement in, 601, 667-668 in epilepsy, 173-183, 193
for adjacent segment degeneration, 599 in glioma surgery, 135-141, 192-193
lateral transpsoas approach, 665-666 in neuronavigation. See Neuronavigation,
oblique approach to, 667 MRI in.
posterior presacral access to, 666—667 in therapy delivery systems, 209-210
ProDisc for, 600, 651-656 in thermal ablation, 208-209
versus cervical disc arthroplasty, 613 in transsphenoidal pituitary surgery,

155-164, 190-191

Lymphoma, brain, diffusion MRI in, 118, 120, of cerebellum, functional, 77-99
125 .
operating room setup for, 186189
paradigms of, 202-204
M PoleStar 0.12T unit for, 143-154
Macrophages, in intracranial aneurysm types of, 202
formation, 488 unresolved issues in, 207-208

versus intraoperative computed
tomography, 152

Magnetic fields, in T2 relaxation, 12-14 principles of, 1-63

basic pulse sequences, 19-24

Carr-Purcell-Meiboom-Gill sequence, 19,

Magnesium sulfate, for vasospasm, 344

Magnetic resonance angiography
in aneurysms, 243-244

in arteriovenous malformations and fistulas, 243 26-27 . .
244 chemical selective saturation, 34-36
dural. 386 coherence of fast tissues, 16-17

echo time, 45

fast spin echo technique, 54-60
frequency encoding, 45-46
gradient echo, 19, 24, 37-38, 49-51
hydrogen availability, 17-19

spinal axis, 403
in atherosclerosis, 242
in trauma, 246
in vasculitis, 244

Magneti; resonance imaging image reconstruction, 4647
functional inversion recovery, 28-34
diffusion tensor MRI with, in brain tumors, limited flip angle imaging, 38, 40
125-127 multislice acquisition, 47-48
in neuronavigation, 195-196 net vector, 5-6
of cerebellum, 77-99 phase coherence, 4-5
in arteriovenqus malformations and fistulas phase encoding, 41-45
dqral arteriovenous, 386 precession, 2
~ spinal axis, 403 prescanning, 43-44
in CE.irOtld cavernous sinus ﬁsFulas, 284-285 proton density weighting, 23
in disc degeneration after fusion, 576, 580 pulse preparation, 36-37
in stroke, 439, 471 selective excitation, 41-43
in tumor necrosis, 413 signal formation, 6-8
intraoperative, 185-200 single-slice mode, 48
benefits of, 204-207 spatial encoding, 41
clinical experience with, 189-194 spin echo, single-slice, two-dimensional
development of, 185-186 data acquisition, 41
diffusion. See Diffusion MRI; Diffusion spin echo pulse. See Spin echo (SE) pulse
tensor MRI. sequence.
“dquble doughnut” system for, 202 T1 relaxation. See T1 relaxation.
equipment for, 186-189 T2 relaxation. See T2 relaxation.
fu.ture of, 20‘1—2.13 T1 weighting, 25, 57-58
grid computing in, 65-75 T2 weighting, 25-26, 58

head holder for, 188



686 CUMULATIVE INDEX

Magnetic resonance imaging (continued)
thermal motion, 34
three-dimensional data acquisition, 51-54

Magnetic resonance spectroscopy, intraoperative
in brain biopsy
historical view of, 165-166
procedure for, 168
results of, 168-170
versus MRI-guided brain biopsy, 168-170
in brain tumors, 101-114

Magnetization vector, recovery of, to ground
state. See T1 relaxation.

Magnetoencephalography, functional MRI with,
in brain tumors, 106-107

Malformations, arteriovenous. See Arteriovenous
malformations.

Malignant neoplasms, endovascular surgery for,
549-550

Mannitol, for endovascular surgery, 234
MATCH trial, antiplatelet agents in, 528

Matrix bioactive coils, for intracranial aneurysm
healing
animal studies of, 492493
clinical studies of, 494-497

Matrix coils, for aneurysm embolization, 323, 332

Matrix metalloproteinases, in intracranial
aneurysm formation, 488-489

MAVE-rIC (Evaluation of the Medtronic AVE
Self-Expanding Carotid Stent System with
Distal Protection in the Treatment of Carotid
Stenosis), 272

Mayo Asymptomatic Carotid Endarterectomy
study, 257

Mechanical embolectomy, 463—474
clinical trials of, 463-465
devices and techniques for, 465-469, 472
historical precedent of, 465
indications for, 469, 471-472
risks of, 472

Mechanical Embolus Removal in Cerebral
Ischemia trial, 438

Mechanical thrombolysis, for stroke, 437-438,
440

Meningioma
MRI in, diffusion, 120
preoperative embolization of, 416-421

Merci Retriever, for embolectomy, 465-467

Mesenchymal stem cells, for tissue engineering, in
disc regeneration, 658

Metastasis
to brain, diffusion MRI in, 125
to spine, percutaneous vertebroplasty for,
561-565

Methohexital, for provocative testing, in
arteriovenous malformation embolization,
356

Microfibrillar collagen, for embolization, before
tumor resection, 415

Microspheres, for embolization, before tumor
resection, 414

Midazolam, for endovascular surgery, 234

Middle fossa, meningioma of, preoperative
embolization of, 417

Minimally invasive procedures, for lumbar disc
arthroplasty, 665-668

Moniz, Antonio Egas, as angiography pioneer,
223

Monocytes, in intracranial aneurysm formation,
488

Mossy fibers, cerebellum input from, 77

Motion artifacts, in spinal angiography,
396-397

Movement, cerebellar control of, functional MRI
of
active versus passive, 84, 88
executed versus imagined, 84, 87
frequency of, 87, 89-90
somatosensory cancellation in, 92
timing of, 89, 91-93

MRI. See Magnetic resonance imaging.

Mullan, Sean F., endovascular aneurysm
procedure of, 224

Multislice acquisition, in MRI, 47-48

Myelography, in disc degeneration after fusion,
580

Myeloma, percutaneous vertebroplasty for,
561-565

Myelopathy
cervical disc arthroplasty for, 604
in disc degeneration after fusion, 577, 580,
585
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N

NASCET (North American Symptomatic Carotid
Endarterectomy Trial), 257-259, 263-267, 269

Nasopharyngeal angiofibroma, juvenile,
preoperative embolization of, 427

Navigation. See Neuronavigation.
Navigus trajectory guide, for brain biopsy, 166
Neocerebellum, anatomy of, 77-79

Neoplastic disease, endovascular surgery for,
547-550

Nerve root compression, after vertebroplasty, 564
Net vector, in MRI, 5-6

Neuroendovascular surgery
angiography, 241-248. See also Angiography.
antiplatelet therapy in, 517-540, 542
bioactive coils in, 487-499
clipping versus coiling decisions in, 475485
evolution of, 223-229
for aneurysms
after subarachnoid hemorrhage, 317-353
evidence base for, 313-316
evolution of, 223-226
unruptured, 309-312
for arteriovenous malformations. See
Arteriovenous malformations.
for atherosclerosis, 297-308
for carotid cavernous fistulas, 279-295
for cerebral artery occlusion, 249-256
for cerebrovasospasm, 501-516
for cervical artery occlusion, 249-256
for cervical carotid revascularization
angioplasty, 263-278
indications for, 257-258, 259-261
for dural arteriovenous fistulas, 389-391
for head and neck vascular lesions, 547-560
for preoperative tumor embolization, 411432
for stroke, 227-228, 433-444
intensive care in, 541-545
mechanical embolectomy, 463474
suite for, 231-239
training standards for, 445-449

Neuroform stent, for aneurysms, 326-327

Neuronavigation
intraspinal, 566
MRI in, 189
equipment for, 189
for anatomic guidance, 194-195
for brain biopsy, 165-172
for brain tumors, 106-107

for epilepsy surgery, 181
functional, 195-196
in PoleStar system, 143, 146

Neuronet Endovascular Snare
for embolectomy, 467
for stroke, 438

Neutral zone, in lumbar disc arthroplasty,
597-598

Nicardipine, for vasospasm, 513
Nimodipine, for vasospasm, 344, 543

Normalization, of cerebellar individual
differences, 83-85

North American Symptomatic Carotid
Endarterectomy Trial (NASCET), 257-259,
263-267, 269

Nosebleed, endovascular surgery for, 558
Nucleoplasty, 599
Number of excitations, in MRI, 23

(0)

Occipital artery, compression therapy of, for
dural arteriovenous fistulas, 388-389

Oligoastrocytoma, MR spectroscopy in, 106
Oligodendroglioma, MRI in, at 0.12 T, 147-149

Onyx liquid embolic system
for aneurysms, 315, 327-330
for arteriovenous malformations, 358-360

Ophthalmic artery
aneurysms of, balloon occlusion of, 321
embolization of, before tumor resection, 412

Optic nerve, meningioma of, preoperative
embolization of, 420

Optical aggregometry, in antiplatelet activity
measurement, 525

Osteogenic protein-1, in disc regeneration, 657

Osteophytes, in adjacent disc degeneration after
fusion, 575-576

Osteoplasty, spinal, percutaneous, 561-565
Osteoporosis, vertebroplasty for, 561-565

P
Pain, neck and back, discogenic
economic impact of, 613-614
in disc degeneration after fusion, 577, 580
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Pain (continued)
mechanisms of, 659
percutaneous spinal fixation for, 566-567

Palate, necrosis of, after nasopharyngeal
angiofibroma embolization, 427

Paleocerebellum, anatomy of, 77-80
Papaverine, for vasospasm, 345-346, 507-513

Paraganglioma, preoperative embolization of,
423-427

Pedicle screws, percutaneous insertion of, 566567

Pentobarbital, for endovascular surgery, 234

Percutaneous balloon angioplasty
for cerebral vasospasm, 501-507
for stroke, 468-469

Perfusion pressure, cerebral, regulation of, in
endovascular surgery, 233-234

Pericallosal artery, aneurysms of, treatment of,
319

Petroclival meningioma, preoperative
embolization of, 418

Petrosal sinus, superior, dural arteriovenous
malformations of, 384

Phase angle, in MRI, 45

Phase coherence, in MRI, 4-5
establishment of, 6-8
loss of. See T2 relaxation.

Phase encoding, in MRI, 44-45
Phenytoin

for embolization, before tumor resection, 415

for intracranial aneurysm, 541-542

Physical therapy, for disc degeneration after
fusion, 581

Pilocytic astrocytoma, MRI in, at 0.12 T,
150-151

Pineal region, meningioma of, preoperative
embolization of, 419-420

Pituitary tumors
excision of, vascular compromise in, 556
transsphenoidal surgery for. See
Transsphenoidal pituitary surgery.

Pivot point, in stereotactic brain biopsy, 167

Pixels, in MRI
in three-dimensional data acquisition, 52-54
versus voxels, 41

Platelet(s), aggregation of
mechanisms of, 518-520
prevention of. See Antiplatelet therapy.

Platelet-derived growth factor, in bioactive coils,
for aneurysm healing, 492

Plating, in cervical disc arthroplasty, adjacent disc
degeneration after, 579-580

PoleStar intraoperative MRI (0.12 T), 143-154
case illustrations of, 147-151
necessity of, 150, 152-153
specifications of, 143-145
stereotactic accuracy of, 145
technique for, 145-147

Polyglycolic acid, in bioactive coils, for aneurysm
healing, 493

Polyglycolic/poly-L-lactic acid copolymer, in
bioactive coils, for aneurysm healing, 493

Polymers, cyanoacrylate. See Cyanoacrylates.
Polymethylmethacrylate vertebroplasty, 561-565

Polyvinyl alcohol, for embolization
before tumor resection, 413414
of arteriovenous malformations, 355-356, 374,
390
of carotid cavernous sinus fistulas, 292
of hemangioblastoma, 422
of meningioma, 418

Porous Coated Motion disc, 591-592, 612

Posterior fossa, meningioma of, preoperative
embolization of, 418

Posterior presacral access, to lumbar disc
arthroplasty, 666-667

Posterior tension band, artificial, in dynamic
neutralization, for lumbar spine, 668

Posterior vermal split syndrome, in cerebellum,
functional MRI in, 96

Precession, in MRI, 2
Precise stent, for carotid angioplasty, 274
Prescanning, in MRI, 43-44

Prestige cervical disc, 591, 606, 612, 621-628
biomechanics of, 591
complications of, 625, 627
history of, 621
indications for, 621
model I, 621-622
model II, 622-623
model LP, 621, 625-626
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model ST, 623-625

Prevention Regimen for Effectively Avoiding
Secondary Strokes study, 535

PROACT (Prolyse in Acute Cerebral
Thromboembolism), 433, 435-436, 438, 440

ProDisc

cervical (ProDisc-C), 605-606, 609—619
after fusion surgery, 613
at cervicothoracic junction, 613
awaiting FDA approval, 610, 615-616
biomechanics of, 591
clinical trials of, 614
complications of, 612-613
contraindications for, 610-611
design of, 611-612, 614-615
economic impact of, 613-614
fatigue of, 613
fixation to bone, 612
indications for, 610
kinematics of, 611-612, 615
limitations of, 612-613
multi-level use of, 610
postoperative care in, 618
surgical technique for, 616-618

lumbar, 651-656
anterior midline approach for, 653
at L4/L5 level, 654
at L2/L3/L4 levels, 654-655
at L5/S1 level, 653-654
biomechanics of, 600
components of, 651
surgical technique for, 652-655

PROFESS (Prevention Regimen for Effectively
Avoiding Secondary Strokes) study, 535

Prolyse in Acute Cerebral Thromboembolism
(PROACT), 433, 435-436, 438, 440

Propofol, for endovascular surgery, 234

Proptosis, in carotid cavernous sinus fistulas,
284-285

Prospective stereotaxy, in MRI, in brain biopsy,
167-168, 171

Prostheses, disc. See Artificial discs.
Prosthetic Disc Nucleus, 599

Protamine, for heparin reversal, in aneurysm
rupture, 337

Proteins, in MRI, brightness of, 10

Proton(s)
energy transition of, 4-5

precession of, 2
relaxation of. See T1 relaxation; T2 relaxation.

Proton density weighting, in MRI, 23
Prourokinase, for stroke, 433, 435-436, 438

Pseudoaneurysm, traumatic, endovascular
surgery for, 553

Pulse sequences, in MRI, 19-24
acronyms for, 20-23
phases of, 19
preparation of, 36-37

R

Radiation therapy, carotid stenosis after,
endarterectomy complications with, 268

Radiculopathy
cervical disc arthroplasty for, 604
in disc degeneration after fusion, 580-581,
584-585

Radiofrequency energy
B1 field created by, 6-7
description of, 5-6
net vector and, 4
Radiography
in carotid cavernous sinus fistulas, 284-287
in disc degeneration after fusion, 580
in stroke, 438-439
in tumor necrosis, 413

Radiosurgery, for arteriovenous malformations
dural, 391
endovascular surgery with, 371

Randomized Efficacy Study of Tirofiban for
Outcomes and Restenosis (RESTORE), 528

Randomized Study with the Sirolimus-Eluting Bx
Velocity Balloon-Expandable Stent (RAVEL),
304-305

Range of motion, in lumbar disc arthroplasty,
595

Rapid platelet function assay, 526

RAVEL (Randomized Study with the Sirolimus-
Eluting Bx Velocity Balloon-Expandable
Stent), 304-305

Regeneration, disc, 657-663
Registration, in grid computing, for MRI, 71

Relaxation, in MRI. See T1 relaxation; T2
relaxation.



690 CUMULATIVE INDEX

Repetition times (TR), in MRI, 11
alteration of, 25
fast spin echo, 54
in T1 relaxation, 11
short, 47-48
total imaging time and, 31

RESTORE (Randomized Efficacy Study of
Tirofiban for Outcomes and Restenosis), 528

Resynchronization (spin locking), in MRI, 7-8
Reteplase, for stroke, 434, 437

Revascularization. See also Carotid artery(ies),
revascularization of.
after balloon occlusion, 250

Rods, inflatable, in percutaneous spinal fixation,
567

S

Sagittal sinus, superior, dural arteriovenous
malformations of, 382

SAPPHIRE (Stenting and Angioplasty with

Protection in Patients at High Risk for
Endarterectomy), 260-261, 269-270

Saruplase, for stroke, 433
Scalp, necrosis of, in embolization, 421

Screw fixation
of disc prosthesis, 612
of spine, percutaneous, 566567

SECURITY study, 261, 272
Seizures, in epilepsy. See Epilepsy.
Selective excitation, in MRI, 41-43

Serbinenko, Fedor A., endovascular aneurysm
procedure of, 224-225

Short time inversion recovery (STIR) pulse
sequence, in MRI, 19, 24, 32-33

Sigmoid sinus, dural arteriovenous malformations
of, 382

Signal generation, in MRI, 6-8
net vector in, 5-6

Signal intensity, in MRI, 18
Single-slice mode, in MRI, 48

Single-voxel MR spectroscopy, in brain biopsy,
168

Sinus thrombosis, dural arteriovenous
malformations in, 381-385

Skull base, meningioma of, preoperative
embolization of, 418419, 421

Smith-Robinson approach, to cervical ProDisc
implantation, 617

Smoking, intracranial aneurysm risk in, 488-489

Somatosensory cancellation, cerebellar function
in, functional MRI of, 92

Somatotropy, of cerebellum, functional MRI of,
81-84, 86

Spectroscopy, magnetic resonance. See Magnetic
resonance spectroscopy.

Speech production, in cerebellum, functional
MRI of, 92

Spetzler-Martin grading scale, for arteriovenous
malformations, 369

SPGR (spoiled grass) pulse sequence, in MRI, 24

Spin echo (SE) pulse sequence, in MRI, 19, 23
fast, 54-60
prescanning in, 43-44
with single-slice, two-dimensional data
acquisition, 41

Spin lattice relaxation time, in MRI. See T1
relaxation.

Spin locking, in MRI, 7-8

Spinal axis
arteriovenous malformations of, 395-410
anatomy of, 395-396
classification of, 397-398
conus medullaris, 407-408
endovascular surgery for, techniques for,
396-397
extradural (epidural), 398-399
extradural-intradural (metameric), 402,
404-405
intradural dorsal, 399-401
intradural ventral, 401-402
intramedullary (classical, glomus), 404,
406-407
hemangiopericytoma of, preoperative
embolization of, 423

Spinal cord
compression of, after vertebroplasty, 564
decompression of, for disc degeneration after
fusion, 582-584
hemangioblastoma of, preoperative
embolization of, 423

Spine
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disc degeneration in, after cervical fusion. See
Cervical disc arthroplasty, for adjacent
segment degeneration after fusion.

percutaneous interventions for, 561-568
epidural microcatheterization, 565-566
fixation, 566-567
intraspinal navigation, 566
osteoplasty, 561-565

stenosis of, in adjacent disc degeneration after
fusion, 575-576

Spin-spin dephasing, in MRI. See T2 relaxation.
Spoiled grass (SPGR) pulse sequence, in MRI, 24

Spondylotic bridging, in cervical disc
arthroplasty, 613

SSFP (steady-state free precession) pulse
sequence, in MRI, 19

SSYLVIA (Stenting of Symptomatic
Atherosclerotic Lesions in the Vertebral or
Intracranial Arteries), 303-304

Static magnetic fields, in T2 relaxation, 12-13

Steady-state free precession (SSFP) pulse
sequence, in MRI, 19

Stem cells, for tissue engineering, in disc
regeneration, 658

Stenosis, carotid, revascularization in. See
Carotid artery(ies), revascularization of.

Stent(s)
antiplatelet therapy with, 529-530
for aneurysms, 314, 325-327
for carotid artery injury, 554
for carotid blow-out syndrome, 552-553
for stroke, 227-228, 440-441, 468-469
platelet interaction with, 518-519
with carotid angioplasty. See Carotid
artery(ies), angioplasty of, with stenting.

Stenting and Angioplasty with Protection in
Patients at High Risk for Endarterectomy
(SAPPHIRE), 260-261, 269-270

Stenting of Symptomatic Atherosclerotic Lesions
in the Vertebral or Intracranial Arteries
(SSYLVIA), 303-304

Stereotactic radiosurgery, for arteriovenous
malformations
dural, 391
endovascular surgery with, 371

Stereotaxy, in MRI, 145
prospective, in brain biopsy, 167-168, 171

STIR (short time inversion recovery) pulse
sequence, in MRI, 19, 24, 32-33

Streptokinase, for stroke, 433

Stroke
endovascular thrombolysis for, 433—444
agents for, 433-434
combination intravenous and intra-arterial,
436-437
evolution of, 227-228
intra-arterial, 435-436, 439440
intravenous, 434-435
mechanical, 437-438, 440
patient selection for, 438
radiography for, 438-439
rationale for, 435
suite preparation for, 236-237
technique for, 439-441
in embolization, 416, 420
ischemic
intensive care for, 543-544
mechanical embolectomy for, 463-474
percutaneous interventions for, antiplatelet
therapy with, 533-534
prevention of, antiplatelet therapy for,
534-536
prevention of, carotid revascularization for.
See Carotid artery(ies), revascularization
of.

Stroke Treatment with Ancrod Trial, 434-435

Study to Evaluate the NeuroShield Bare Wire
Cerebral Protection System and Xact Stent in
Patients at High Risk for Carotid
Endarterectomy, 261, 272

Subarachnoid hemorrhage

aneurysmal
intensive care for, 541-543
life expectancy estimation with, 478
management of, 482-483
mortality in, 475
prevention of, 480482
recurrent, 482-483

angiography in, 243-244

endovascular surgery for
balloon arterial occlusion, 249-256
in aneurysm rupture, 317-337, 341
in vasospasm, 341-346

in embolization, before tumor resection,
421

risks of, in unruptured aneurysm, 309-312

Subarachnoid space, spinal, cerebral access
through, 566
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Succinylcholine, for endovascular surgery, 234

T

T1 relaxation, in MRI, 8-11, 15
equation for, 18
for selected tissues, 12-14
versus T2 relaxation, 14-15

T2 relaxation, in MRI, 12-14
equation for, 18
for selected tissues, 12-14
static magnetic fields and, 12-13
time-varying magnetic fields and, 13-14
versus T1 relaxation, 14-15

T1 weighting, in MRI, 25
fast spin echo, 57-58

T2 weighting, in MRI, 25-26
fast spin echo, 58

Talairach space, in cerebellum, normalization of,
in function MRI, 83-85

Tantalum powder, in cyanoacrylate embolization,
357-358

Target point, in stereotactic brain biopsy, 167
Tenecteplase, for stroke, 434

Thermal ablation, MRI-guided, 208-209
Thermal motion, in MRI, 3-4

3D Slicer, for intraoperative MRI, 202-203

Three-dimensional data acquisition
in MR spectroscopy, 107-111
in MRI, 51-54

Thrombectomy in Middle Cerebral Artery
Embolism trial, 438

Thromboembolism
dural arteriovenous malformations in, 381
in embolization
before tumor resection, 415-416
of aneurysms, 334-335
in endovascular procedures, antiplatelet
therapy for, 530-533

Thrombolysis in Myocardial Infarction study, 533

Thrombolytic agents
for endovascular surgery, 234, 335
for stroke, 227-228, 434-444

Thrombo-occlusive disease, endovascular surgery
for, suite preparation for, 236-237

Thrombospondin-1, in aneurysm healing, 491

Thrombus, mechanical removal of. See
Mechanical embolectomy.

Ticlopidine
for endovascular procedures, 521-523
for intracranial atherosclerosis, 298
for stroke prevention, 535

Time of repetition (TR), in MRI, 11, 19

Time-varying magnetic fields, in T2 relaxation,
13-14

TIMI (Thrombolysis in Myocardial Infarction)
study, 533

Tinnitus, in dural arteriovenous fistulas, 382

Tirofiban
for endovascular procedures, 523-525, 528,
534
for stroke, 436

Tissue adhesives, cyanoacrylate. See
Cyanoacrylates.

Tissue engineering, for disc regeneration, 657-663
Tissue necrosis factor-a, in aneurysm healing, 491

Tissue plasminogen activator

for endovascular procedures, with
thromboembolic complications, 532, 534

for endovascular surgery, 234, 335

for stroke, 227-228, 433-436, 469, 543-544
versus mechanical embolectomy, 463, 465

intraventricular, for intracranial aneurysm,
542

Total disc arthroplasty. See Artificial discs.
TR. See Repetition times (TR).

Training, for endovascular surgery, 445449

American Association of Neurological
Surgeons Endovascular Task Force report
on, 448

curriculum for, 446447

equipment for, 447

facilities for, 447

in-residency experience in, 448

prerequisites for, 446

program director for, 447-448

Transforming growth factor-
in aneurysm healing, 491-492
in disc regeneration, 657-658

Transsphenoidal pituitary surgery, MRI in,
155-164, 190-191
anesthesia for, 159
drawbacks of, 161-162
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half-Fourier single-shot turbo spin echo
(HASTE), 188-189

literature review on, 156

low-field Hitachi magnet in, 158-159

microsurgical technique in, 159-160

operating room setup for, 157-158

positioning for, 159

results of, 160-162

technologies for, 156-157

twin operating theater concept in, 157-158

Transverse sinus, dural arteriovenous
malformations of, 382

Trauma
angiography in, 246
carotid cavernous sinus fistulas in, 283
dural arteriovenous malformations in, 381
vascular, endovascular surgery for, 553-555

Tumor(s)
brain. See Brain tumors; specific tumors.
pituitary, transsphenoidal surgery for. See
Transsphenoidal pituitary surgery.

Turbo spectroscopic MRI, in brain biopsy, 168

U

Ultrasonography, in embolectomy, 469

Ultrasound waves, focused, for brain surgery,
MRI-guided, 208-209

Uncoforaminotomy, for disc degeneration after
fusion, 583-585

University of Calgary, epilepsy surgery in, with
intraoperative MRI, 180-182

University of Cincinnati, intraoperative MRI
experience at, 157-162

Urokinase
for endovascular procedures, with
thromboembolic complications, 532
for stroke, 433437, 440

v

VAAST (Veterans Administration Asymptomatic
Stenosis Trial), 257

Vascular compromise, perioperative,
endovascular surgery for, 555-558

Vascular endothelial growth factor, in bioactive
coils, for aneurysm healing, 492

Vascular malformations. See Arteriovenous
malformations.

Vascular protection, intraoperative MRI for, 205
Vasculitis, angiography in, 244

Vasospasm, cerebral, 341-346
clinical features of, 341
definition of, 341
endovascular treatment of, 501-516, 543
nicardipine in, 513
papaverine in, 507-513
suite preparation for, 237-238
transluminal balloon angioplasty in,
342-344, 346, 501-507
in aneurysm embolization, 337, 341
in intracranial aneurysm, 543
lumbar drainage for, 344
magnesium sulfate for, 344
papaverine for, 345-346
risk factors for, 341, 344

Vectors, in MRI, net, 5-6
Vecuronium, for endovascular surgery, 234
Venous angiomas, 367

Ventricles
drainage of, for intracranial aneurysm, 542
tissue plasminogen activator administration to,
for intracranial aneurysm, 542

Verebral-jugular fistula, endovascular surgery for,
553

Verify Now system, for antiplatelet activity, 526

Vertebral artery(ies)
balloon occlusion of, 249-256, 321
balloon occlusion tolerance test of, before
neoplasm surgery, 547-549
injury of, endovascular surgery for, 553

Vertebroplasty, percutaneous, 561-565

Veterans Administration Asymptomatic Stenosis
Trial (VAAST), 257

Vitronectin, in bioactive coils, for aneurysm
healing, 491

Voxels, in MRI
in three-dimensional data acquisition, 52-54
versus pixels, 41

W
Wallstent, for carotid angioplasty, 274

Wallstent Carotid Trial, 260

Warfarin, for intracranial atherosclerosis,
299-300
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WASID (Warfarin-Aspirin Symptomatic
Intracranial Disease), 299-300

Water molecules, in MRI
brightness of, 9-10, 13-14
diffusion tensor, 120-121
precession of, 13-14

White matter
diffusion tensor MRI of, 123-124
MR spectroscopy of, 110
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X

X STOP Interspinous Process Decompression, for
lumbar disc arthroplasty, 600601

X-sizer Catheter system, for embolectomy, 468

V4

Zone of laxity, in lumbar disc arthroplasty,
597-598
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