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A

Allodynia, neuroimaging of, 278-279
Amygdala, pain perception in, 272-273

Angina pectoris, spinal cord stimulation
for, 300-301

Anticipation, of pain, 277

Anticonvulsants, for trigeminal
neuralgia, 319-321

Attention, pain perception
and, 276-277
Autonomic nervous system
dysfunction of, pain with, spinal cord
stimulation for, 302
spinal cord stimulation effects on, 300

B

Back pain, spinal cord stimulation
for, 302-303

Baclofen
for intrathecal analgesia, opioids with, 292
for trigeminal neuralgia, 320

Balloon compression, for trigeminal neuralgia,
326

Basal ganglia, pain perception in, 272-273

Blood flow, stimulation of, spinal cord
stimulation for, 299-300

Brain, deep stimulation of. See Deep brain
stimulation.

Brain stem, in pain pathway, 261
functional imaging of, 274, 276

Bupivacaine, for intrathecal analgesia,
opioids with, 292-293

C

Calcitonin gene-related peptide,
in pain pathway, 258, 262

Cancer, metastasis of, to spine,
radiosurgery for, 340

Carbamazepine, for trigeminal neuralgia,
319

Central sensitization, in neuropathic pain,
261-263

Centrolateral nuclei, thalamic, destruction of,
for chronic pain, 337-338

Centromedian nuclei, thalamic, destruction of,
for chronic pain, 337-338

Cerebellum, pain perception in, 272-273

Cerebral cortex
in pain pathway, 260, 272-273
stimulation of, versus deep brain stimulation,
348-349

Chemoneurolysis, glycerol, for trigeminal
neuralgia, 324-326

Chronic pain
ablative/destructive procedures for,
279-280, 307-317, 335-342
central processing of, 271-272
deep brain stimulation for, 343-357
epidemiology of, 269
experimental models for, 270-271
functional anatomy of, 257-268
functional imaging in, 269-288
brain regions involved in, 272-274
brain stem, 274, 276
cognitive modulation of, 276-278
emotional modulation of, 276-278
future studies of, 281
in ablative target identification, 279-280
in allodynia, 278-279
in drug development, 280
in hyperalgesia, 278-279
in treatment efficacy evaluation, 280-281
significance of, 272
spinal cord, 274, 276
intrathecal methods for, 289-296
perception of, 271-272
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Chronic pain (continued)
spinal cord stimulation for, 297-306

trigeminal neuralgia. See Trigeminal neuralgia.

versus nociception, 269-270
Cingulotomy, for chronic pain, 338
Clonazepam, for trigeminal neuralgia, 319-320

Clonidine, for intrathecal analgesia
neostigmine with, 293-294
opioids with, 291-292

Cluster headache, deep brain stimulation
for, 345

Cognitive modulation, of pain experience,
functional imaging in, 276-278

Complex regional pain syndrome, spinal cord

stimulation for, 302

Computed tomography
in extralemniscal myelotomy, 314-315
in percutaneous cordotomy, 307-311

Cordotomy, for chronic pain, 336
percutaneous, 307-311
versus deep brain stimulation, 348

Cranial neuropathy, intracranial ablative
procedures for, 336-338

D

Deep brain stimulation, for pain, 343-357
complications of, 351
history of, 343-344
indications for, 345-346
outcomes of, 351-352
pain classification and, 344-345
patient selection for, 345-346
pulse generator for, 351
targets for, 346-347
team approach to, 346
technique for, 349-351
trial, 351
versus other pain interventions, 347-349

Dorsal column, postsynaptic, in pain pathway,
259

Dorsal horn, in pain pathway, 258

Dorsal root entry lesion, for chronic pain,
335-336

Dorsomedial nuclei, thalamic,
destruction of, for chronic pain, 337-338

Droperidol, for intrathecal analgesia, 294

E

Electrical stimulation
deep brain. See Deep brain stimulation.
spinal cord. See Spinal cord, stimulation of.

Electrodes, for spinal cord stimulation,
298-299

Emotional modulation, of pain experience,
functional imaging in, 276-278

Extralemniscal myelotomy, for chronic pain,
314-315

F

Failed back surgery syndrome, spinal cord
stimulation for, 302-303

G

Gabapentin, for trigeminal neuralgia, 320-321

Gamma knife stereotactic radiosurgery
for hypophysectomy, 340
for thalamotomy, 339
for trigeminal neuralgia, 331-332

Gamma-aminobutyric acid, increase of,
in spinal cord stimulation, 303

Glial-derived neurotrophic factor,
for intrathecal analgesia, 294-295

Glycerol chemoneurolysis, for trigeminal
neuralgia, 324-326

H

Hartel technique, for radiofrequency
thermocoagulation, 322-324

Headache, cluster, deep brain stimulation for,
345

Hyperalgesia, neuroimaging of, 278-279
Hypophysectomy, for chronic pain, 340

Hypothalamus, stimulation of, for pain
management, 347, 350-351

I

Internal capsule, stimulation of, 349-350

Intrathecal analgesia, 289-296
agents for, 291
combination, 291-294
experimental, 294-295
single, 291
goals of, 290-291
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literature review of, 289-290

pharmacokinetics and pharmacodynamics
of, 291

scientific basis for, 289

versus deep brain stimulation, 348

Intraventricular drug delivery, versus deep brain
stimulation, 348

K

Ketamine, For intrathecal analgesia,
opioids with, 293

Kolliker-Fuse nucleus, in pain pathway, 261

L

Lamotrigine, for trigeminal neuralgia, 320
Leg pain, spinal cord stimulation for, 302-303

Local anesthetics, for intrathecal analgesia,
opioids with, 292-293

Locus ceruleus, in pain pathway, 261

Lumbar radiculitis, spinal cord stimulation for,
302

M

Magnetic resonance imaging, functional
in allodynia, 278
in pain studies, 274-276, 279-281

Magnetic resonance spectroscopy, in chronic
pain, 279

Medial thalamotomy, for chronic pain,
337-338

Melzack and Wall gate control theory, 297
Mesencephalic tractotomy, for chronic pain, 337
Metastasis, to spine, radiosurgery for, 340

N-methyl-D-aspartate antagonists,
for intrathecal analgesia, opioids with, 293

N-Methyl-D-aspartate receptors, in pain
pathway, 262

Microvascular decompression, for trigeminal
neuralgia, 326-329

Midazolam, for intrathecal analgesia, 294
Midbrain, pain perception in, 272-273
Midline myelotomy, for chronic pain, 336
Mood, pain perception and, 278

Morphine
effects of, functional imaging of, 280

for intrathecal analgesia
as single agent, 291
baclofen with, 292
clonidine with, 291-292
local anesthetics with, 292-293
N-methyl-D-aspartate antagonists with,
293
neostigmine with, 293

Morphine naloxone test, for pain classification,
345

Motor cortex stimulation, versus deep brain
stimulation, 348-349

Myelotomy, for chronic pain
extralemniscal, 314-315
midline, 336

Myocardial ischemia, pain in, spinal cord
stimulation for, 300-301

N

Neostigmine, for intrathecal analgesia
clonidine with, 293-294
opioids with, 293

Neuralgia, trigeminal. See Trigeminal neuralgia.

Neurolysis, for trigeminal neuralgia
glycerol, 324-326
percutaneous, 321-322

Neuromodulation, spinal cord stimulation as,
297

Neuropathic pain

causes of, 270

deep brain stimulation for, 344-345

functional anatomy of, 257-268
ascending pain pathways, 258-260
descending pain pathways, 260261
pain pathway activation, 257-258
sensitization in, 261-263

spinal cord stimulation for, 301-302

Neuropeptides, in pain transmission, 258, 262

Neurotrophin-3 antisense oligonucleotide, for
intrathecal analgesia, 294

Nociception. See also Neuropathic pain,
functional anatomy of.
versus pain, 269-270

Nociceptive pain, deep brain stimulation for,
344

Nucleotomy, trigeminal, 311-314
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Nucleus caudalis, destruction of, for trigeminal

neuralgia, 311-314
(0)

Opioids

effects of, functional imaging of, 280

for intrathecal analgesia
as single agents, 291
baclofen with, 292
clonidine with, 291-292
local anesthetics with, 292-293
N-methyl-D-aspartate antagonists with,

293

neostigmine with, 293

Oxcarbazepine, for trigeminal neuralgia,
319-321

P

Pain, chronic. See Chronic pain.

Parafascicular nuclei, thalamic, destruction of,
for chronic pain, 337-338

Paresthesia, production of, in deep brain
stimulation, 346-347, 349-351

Periaqueductal gray matter
in pain pathway, 257, 259-260
stimulation of, for pain management,
347, 350

Peripheral sensitization, in neuropathic
pain, 261-262

Peripheral vasculopathy, pain in, spinal cord
stimulation for, 299-300

Periventricular gray matter, stimulation of,
for pain management, 347, 350

Phenytoin, for trigeminal neuralgia, 320

Pituitary gland, ablation of,
for chronic pain, 340

Placebo effects, in pain perception,
277-278

Positron emission tomography, in pain studies,
280-281

Postsynaptic dorsal column,
in pain pathway, 259

Precentral stimulation, versus deep brain
stimulation, 348-349

Pretectal nucleus, in pain pathway, 261

Pulse generators, for spinal cord stimulation,
298

R

Radiculitis, lumbar, spinal cord
stimulation for, 302

Radiofrequency
for cordotomy, 309
for percutaneous thermocoagulation, for
trigeminal neuralgia, 322-324

Radiosurgery
for chronic pain, 338-340
for hypophysectomy, 340
for metastatic cancer pain, 340
for thalamotomy, 339
for trigeminal neuralgia, 331-332, 339-340

Raphe nuclei, in pain pathway, 261

Reflex sympathetic dystrophy, spinal cord
stimulation for, 302

Reticular formation, in pain pathway, 261

Retromastoid microvascular decompression,
for trigeminal neuralgia, 326-329

Rhizotomy, trigeminal, for trigeminal
neuralgia, 329-331

S

Sciatalgia, spinal cord stimulation for, 302-303
Sensitization, in neuropathic pain, 261-263
Spinal analgesia. See Intrathecal analgesia.

Spinal cord

destructive/ablative procedures for,
for chronic pain, 307-317
cordotomy, 336
dorsal root entry lesions, 335-336
extralemniscal myelotomy, 314-315
midline myelotomy, 336
percutaneous cordotomy, 307-311
trigeminal tractotomy-nucleotomy,

311-314

injury of, pain in, spinal cord stimulation
for, 303

pain perception in,
functional imaging of, 274, 276

stimulation of, 297-306
complications of, 303-304
for angina pectoris, 300-301
for back pain, 302-303
for leg pain, 302-303
for neuropathic pain, 301-302
for peripheral vasculopathy, 299-300
for spinal cord injury pain, 303
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Spinal cord (continued)
information sources for, 299
rationale for, 297
technique for, 298-299
versus deep brain stimulation, 348

Spinomesencephalic tract,
in pain pathway, 259

Spinothalamic tract
in pain pathway, 258-259
lesioning of, for chronic pain, 307-311

Stereotactic techniques
for cingulotomy, 338
for deep brain stimulation, 349
mesencephalic tractotomy, 337
radiosurgery, for trigeminal neuralgia,
331-332

Stimulation
deep brain. See Deep brain stimulation.

spinal cord. See Spinal cord, stimulation of.

Striatum, pain perception in, 272-273

Sympathetic nervous system, spinal cord
stimulation effects on, 300

T

Thalamotomy, for chronic pain
medial, 337-338
radiosurgical, 339
Thalamus
in pain pathway, 259-261
stimulation of, for pain management,
346-347, 349-350

Thermocoagulation, radiofrequency, for
trigeminal neuralgia, 322-324

Tic douloureux. See Trigeminal neuralgia.

Tractotomy
mesencephalic, 337
trigeminal, 311-314

Trigeminal neuralgia, 319-334
medical treatment of, 319-321
surgical treatment of, 321-332

microvascular decompression, 326329
percutaneous balloon compression, 326
percutaneous glycerol chemoneurolysis,

324-326
percutaneous neurolysis, 321-322
percutaneous radiofrequency
thermocoagulation, 322-324
radiosurgery, 331-332, 339-340
rhizotomy, 329-331
stereotactic radiosurgery, 331-332
tractotomy-nucleotomy, 311-314
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Valproic acid, for trigeminal neuralgia, 320

Vasculopathy, peripheral, pain in, spinal cord

stimulation for, 299-300

Ventralis posteromedialis nuclei, stimulation of,

349-350

Ventroposterolateral thalamic nuclei
in pain pathway, 258-261
stimulation of, 349-350

X

X syndrome, pain in,
spinal cord stimulation for, 301

Z

Ziconotide, for intrathecal analgesia, 294



