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A

Abscesses, epidural, and neck pain,
imaging of, 530

Acetaminophen, for neck pain, 631

Acid maltase deficiencies, electrodiagnosis
of, 420, 422

Acquired peripheral neuropathy, 365–386
classification of, 371–382

axonal, mixed sensory and
motor, diffuse, 374–376

axonal, mixed sensory and
motor, multifocal, 376

axonal, motor greater than
sensory, diffuse, 376–377

axonal, motor greater than
sensory, multifocal, 377–378

axonal, sensory greater than
motor, diffuse, 379–380

axonal, sensory greater than
motor, multifocal, 380–381

demyelinating, mixed sensory
and motor, diffuse, 371

demyelinating, mixed sensory
and motor, multifocal,
371–373

demyelinating, motor greater
than sensory, multifocal,
373–374

mixed axonal and demyelinating,
sensory and motor, diffuse,
381–382

electrodiagnosis of, 367–370
needle electrode examination in,

370

nerve conduction studies in,
368–370

patient history of, 367
physical examination for, 367–368

Active adaptation, for neck pain, 655–657

Acupuncture, for neck pain, 662–663

Acute inflammatory demyelinating
polyradiculoneuropathy,
electrodiagnosis of, 171, 174, 372

in children, 436–437

Acute motor axonal neuropathy,
electrodiagnosis of, 377–378

Acute transverse myelitis, and neck pain,
imaging of, 526

Adducted shoulder, in upper motoneuron
syndrome, 862–865

Adducted thigh, in upper motoneuron
syndrome, 877–878

Adrenal disorders, myopathies with,
electrodiagnosis of, 427

Adrenergic function, in autonomic
nervous system evaluation, 294–296

AIDS, myelopathy with, and neck pain,
imaging of, 531

Alcoholic neuropathy, electrodiagnosis of,
176, 374

Alkaline phosphatase, in neck pain, 600–601

Alpha2-adrenergic agonists, for spinal
cord injury, botulinum toxin with, 904
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Amphetamine, in motor recovery, after
stroke, S125–S134

Amphetamine-enhanced
Stroke Recovery
Trial of, S130–S131

clinical studies on,
S128–S130

concomitant behavioral
experience and,
S126–S127

dose-effect curve of, S126
recovery process

impairment in, S126
timing of, S126

Amputation, phantom limb pain after,
constraint-induced movement therapy
for, S87–S88

Amyloid neuropathy, autonomic nervous
system in, 300

Amyotrophic lateral sclerosis, clinical
features of, 330–332
electrodiagnosis of, 179–180

motor unit number estimation in,
253–255

epidemiology of, 327–328
transcranial magnetic stimulation in,

320

Anal fissure, neurologic injuries and,
botulinum toxin for, 801–802

Anesthetic blocks, diagnostic, for lumbar
spinal stenosis, 112

Anesthetics, in epidural steroid injections,
132–133

Anhidrosis, chronic idiopathic, autonomic
nervous system in, 301

Anismus, neurologic injuries and,
botulinum toxin for, 800–802

Ankle disorders, in children, botulinum
toxin for, 708

Ankylosing spondylitis, and neck pain,
imaging of, 522

laboratory tests for, 596–597

Anterior cervical discectomy and fusion,
for radiculopathy, 680–681, 682

Antibody formation, botulinum toxin and,
in cervical dystonia, 764

Anticholinergic drugs, for cervical dystonia,
754–755

Anticonvulsants, for neck pain, 635

Antineutrophil cytoplasmic antibody assay,
in neck pain, 599

Antinuclear antibodies, in neck pain,
598–599

Aphasia, constraint-induced movement
therapy for, S88

Arteriovenous malformations, and neck
pain, imaging of, 526–528

Arthritis, and neck pain, 484
imaging of, 519–525
laboratory tests for, 596–597

Arthropathies, inflammatory, and neck
pain, 464

Aspirin, for neck pain, 632

Astrocytomas, and neck pain, imaging of,
507

Atlanto-axial subluxation, and neck pain,
imaging of, 519–521

Auriculotemporal syndrome, botulinum
toxin for, 847–849

Autoantibodies, in neck pain, 597–598

Autogenic relaxation, for neck pain, 654

Autoimmune disorders, and neck pain,
486–487

Autonomic nervous system, evaluation of,
287–305

adrenergic function tests in,
294–296

blood pressure response to
head-upright tilt in,
295–296

blood pressure response to
Valsalva maneuver in,
294–295

cardiovagal function tests in,
293–294

heart rate response to deep
breathing in, 293

heart rate response to standing
up in, 294

in acute autonomic neuropathies,
296

in amyloid neuropathy, 300
in botulism, 298–299
in chronic idiopathic anhidrosis,

301
in diabetic autonomic

neuropathy, 300
in drug- or toxin-induced

autonomic neuropathies,
300

in familial dysautonomia, 300
in multiple system atrophy, 301
in orthostatic hypotension,

302–303
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in orthostatic intolerance,
302–303

in porphyria, 299–300
in pure adrenergic neuropathy,

301
in pure autonomic failure, 301
in small-fiber sensory

neuropathies, 301–302
in syncope, 302–303
quantitative sudomotor axon

reflex tests in, 289–290
sympathetic skin responses in,

292
thermoregulatory sweat test in,

290–291
Valsalva ratio in, 293–294

Axillary hyperhidrosis. See
Hyperhidrosis.

Ayurvedic, for neck pain, 663–664

B

Baclofen, for neck pain, 636
for spinal cord injury, botulinum

toxin with, 903, 904

Basic fibroblast growth factor, in motor
recovery, after stroke, S17,
S137–S139

Beck Depression Inventory, of
psychological factors, in neck pain,
583

Becker muscular dystrophy,
electrodiagnosis of, 407–409

Behavioral therapy, for neck pain, 622,
650–652

Benign prostatic hyperplasia, neurologic
injuries and, botulinum toxin for,
802–803

Benzodiazepines, for cervical dystonia, 755
for spinal cord injury, botulinum

toxin with, 903

Biceps reflex, in physical examination, for
neck pain, 482

Bio-Thesiometer, in quantitative sensory
testing, 271–272

Biofeedback, for neck pain, 652–655

Biofeedback-mediated neuromuscular
electrical stimulation, in motor
recovery, after stroke, S97–S98

Biopsy, for neck pain, 602

Bladder dysfunction, neurologic injuries
and. See Neurologic injuries.

Blood pressure responses, in autonomic
nervous system evaluation, 294–296

Bobath technique, in motor recovery, after
stroke. See Treadmill with body
weight support.

BOLD technique, of functional magnetic
resonance imaging, after stroke, S47,
S51

Bone tumors, and neck pain, imaging of,
513–514, 516–519

Botox. See Botulinum toxin.

Botulinum toxin, electromyographic
guidance in. See Electromyography.
for bowel and bladder dysfunction, in

neurologic injuries. See
Neurologic injuries.

for cervical dystonia. See Cervical
dystonia.

for chronic tension-type headaches,
885–887
clinical trials of, 893–896

for drooling, 713, 849–850
for hyperhidrosis. See Hyperhidrosis.
for migraine headaches, 885–887

clinical trials of, 887, 889–896
for neck pain, 637
for orofacial disorders. See Orofacial

disorders.
for pain management. See Pain

management.
for pediatric disorders. See Pediatric

disorders.
for spasmodic dysphonia. See

Spasmodic dysphonia.
for spasticity. See Spasticity.

Botulism, autonomic nervous system in,
298–299
electrodiagnosis of, 179

single-fiber electromyography
in, 221

repetitive nerve stimulation and
exercise testing in. See
Neuromuscular junction
disorders.

Bowel dysfunction, neurologic injuries
and. See Neurologic injuries.

Brachial plexitis, and neck pain, 486–487

Brachioradialis reflex, in physical
examination, for neck pain, 482

Brain injury, spasticity in, botulinum
toxin for, 827–830
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Brunnstroehm technique, in motor
recovery, after stroke. See Treadmill
with body weight support.

Bruxism, botulinum toxin for, 728, 731

C

CA-6000 spinal analysis, of range of
motion, in neck pain, 574

Calcium pyrophosphate deposition disease,
and neck pain, imaging of, 524

Capsaicin, for neck pain, 637

Capsular tightness, of hip, manual therapy
for, 114

Cardiovagal function, in autonomic nervous
system evaluation, 293–294

Cardiovascular effects, of treadmill with
body weight support, in motor
recovery, after stroke, S118

Carnitine deficiency, electrodiagnosis of, 423

Carnitine palmityltransferase II deficiency,
electrodiagnosis of, 423

Carpal tunnel syndrome, quantitative
sensory testing in, 280

CASE III system, in quantitative sensory
testing, 271

CASE IV system, in quantitative sensory
testing, 268

CASE IV thermal testing probe, in
quantitative sensory testing, 273–274

CASE IV vibration stimulator, in
quantitative sensory testing, 272

Casting, of extremities, in children,
botulinum toxin with, 717–718

Caudal approach, to epidural steroid
injections, for lumbar spinal stenosis,
123, 127, 134

Central cord syndrome, and neck pain,
484–485

Central core disease, electrodiagnosis of,
414

Centronuclear myopathy, electrodiagnosis
of, 418

Cerebral blood flow, in functional
magnetic resonance imaging, after
stroke, S51

Cerebral palsy, spasticity in, botulinum
toxin for, 824–826

Cerebrospinal fluid analysis, in neck pain,
602

Cervical dystonia, 749–766
and neck pain, 464
diagnosis of, 749–754

crucial examination findings,
752–753

distinctive features on interview,
750–752

electromyography in,
753–754

features apparent by inspection,
749–750

management of, 754–760, 762–765
botulinum toxin in, 756–760,

762–765
challenges in, 756–757
choice of agent in, 757
dose per muscle in, 760
electromyography-guided

versus blind injections
in, 762

injection site selection in,
760, 762

interval between injections
in, 762

mechanism of action of,
764–765

muscle identification in,
757–758

muscle selection in, 758–759
number of muscles in,

759–760
side effects of, 763–764
starting dose selection in,

757
oral medications in, 754–755
surgical, 755–756

Cervical facet blocks, for neck pain,
538–540

Cervical radiculopathy, etiology of,
456–458
surgical management of, 679,

680–683
versus neck pain, 455–456, 485–486,

551

Charcot-Marie-Tooth disease. See
Hededitary motor and sensory
neuropathies.

Chiari malformations, and neck pain,
imaging of, 532

Chiropractic, for neck pain, 611, 614–615,
618, 666–667

Chronic idiopathic anhidrosis, autonomic
nervous system in, 301
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Chronic inflammatory demyelinating
polyradiculoneuropathy,
electrodiagnosis of, 174–175, 372

Clenched fist, in upper motoneuron
syndrome, 871–874

Co-contraction, in upper motoneuron
syndrome, 859–860

Cognitive-behavioral therapy, for neck
pain, 622, 650–652

Colchicine-induced neuropathy,
electrodiagnosis of, 375

Cold therapy, for neck pain, 618–619

Complementary and alternative medicine,
for neck pain, 659–674

acupuncture in, 662–663
Ayurvedic in, 663–664
chiropractic in, 611, 614–615,

618, 666–667
herbal medicine in, 668
homeopathy in, 667–668
laser therapy in, 621–622, 670–671
magnetic therapy in, 620,

668–669
massage and shiatsu in, 610–611,

660–662
yoga in, 665–666

Compression fractures, vertebral, benign
versus malignant, 542

Computed tomography, of lumbar spinal
stenosis, 6, 44–46, 48

Computed tomography myelography, of
neck pain, 494–495

Congenital hypomyelinating neuropathy,
electrodiagnosis of, 349

Constraint-induced movement therapy, for
aphasia, S88
for focal hand dystonia, S87
for phantom limb pain, S87–S88
for traumatic brain injuries, S86
in children, S86–S87
in motor recovery, after stroke, S2-S3,

S69, S77–S91
animal model of, S78–S81
clinical studies on, S82–S84
functional magnetic

resonance imaging in,
S81–S82

indications for, S85
limitations of, S84–S85
transcranial magnetic

stimulation in, S81

Contrast media, in epidural steroid
injections, adverse reactions to,
133–134

Coordinate Measuring System, of range of
motion, in neck pain, 574

Core strengthening exercises, for lumbar
spinal stenosis, 115

Corpectomy, for myelopathy, 685

Cortical motor topography, neuroplasticity
in, after stroke, S8–S10
shaping of, after stroke, S59–S66

Cortical reorganization, in motor recovery,
after stroke. See Neuroplasticity.

Cortical stimulation techniques, in motor
recovery, after stroke, S59–S60

Corticosteroid myopathy, electrodiagnosis
of, 427

Corticosteroids, for neck pain, 633

COX-2 inhibitors, for neck pain, 632–633

Craniofacial hyperhidrosis, botulinum
toxin for, 847

C-reactive protein, in neck pain,
594–595

Critical illness myopathy, electrodiagnosis
of, 428–429

in children, 437–438

Critical illness neuropathy, electrodiagnosis
of, 375–376

in children, 437–438

Cushing’s syndrome, epidural steroid
injections and, 131–132

Cyclic neuromuscular electrical stimulation,
in motor recovery, after stroke,
S94–S97

Cyclobenzaprine, for neck pain, 636

Cysts, synovial, and neck pain, 464

D

Dantrium, for spinal cord injury, botulinum
toxin with, 903

Dantrolene sodium, for spinal cord injury,
botulinum toxin with, 903

Dapsone-induced neuropathy,
electrodiagnosis of, 377

Degenerative disk disease, and neck pain,
imaging of, 498–499

surgical management of, 683–684

Déjerine-Sotas disease, electrodiagnosis of,
349, 353
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Deltoid reflex, in physical examination, for
neck pain, 483

Dendritic arborization, in intact
hemisphere, after stroke, S29–S31,
S35–S37

Dermatomal somatosensory-evoked
potentials, in evaluation of
lumbosacral spinal stenosis, 72–73

versus radiologic imaging, 74

Dermatomyositis, and neck pain,
laboratory tests for, 597
electrodiagnosis of, 424

Detrusor hyperreflexia, neurologic injuries
and, botulinum toxin for,
799–800

Detrusor-sphincter dyssynergia, neurologic
injuries and, botulinum toxin for,
796–799

Diabetic neuropathy, autonomic nervous
system in, 300
electrodiagnosis of, 378,

381–382
quantitative sensory testing in,

278–280

Diabetic polyneuropathy, electrodiagnosis
of, 175–176

Diazepam, for spinal cord injury, botulinum
toxin with, 903

Diffuse idiopathic skeletal hyperostosis,
and neck pain, imaging of, 525

Diffusion imaging, of neck pain, 541–542

Discectomy, for disk herniations, 505

Discitis, and neck pain, imaging of, 530

Discography, interventional, for neck pain,
532–537
provocation, to induce neck pain, 461

Disk displacement, and neck pain, imaging
of, 499–500

Disk herniations, and neck pain, imaging
of, 497–498, 500–501

Drooling, botulinum toxin for, 849–850
in children, 713

Drug-induced myopathies, electrodiagnosis
of, 427–428

Drug-induced neuropathies, autonomic
nervous system in, 300
electrodiagnosis of, 374–375, 377

Duchenne muscular dystrophy,
electrodiagnosis of, 407

Dynamic magnetic resonance imaging, of
neck pain, 541

Dynamic neural tension signs, in lumbar
spinal stenosis, 35–36

Dysphagia, botulinum toxin and, in
cervical dystonia, 763–764

Dysphonia, spasmodic. See Spasmodic
dysphonia.

Dystonia, spastic, in upper motoneuron
syndrome, 860–861

E

El Escorial criteria, for diagnosis, of
amyotrophic lateral sclerosis, 332,
337–338

Elbow, flexed, in upper motoneuron
syndrome, 865, 867–868

Elbow disorders, in children, botulinum
toxin for, 712

Elbow extension, in physical examination,
for neck pain, 480

Elbow flexion, in physical examination,
for neck pain, 480

Electrical modalities, for neck pain, 619–620

Electrodiagnosis, 163–184. See also
Electromyography.
American Association of

Electrodiagnostic Medicine
guidelines for, 168

caveats in, 166–167
defining normal results of, 167–168
in children, 435–443

intraoperative, 435–436
with congenital myopathies, 439
with critical illness

neuromuscular disease,
437–438

with Guillain-Barré syndrome,
437

with HIV infection, 436–437
with muscular dystrophies,

439–440
with myopathies, 440–441
with poliomyelitis, 438
with spinal muscular atrophy,

438
of hereditary motor and sensory

neuropathies. See Hereditary
motor and sensory neuropathies.

of motor neuron diseases. See Motor
neuron diseases.
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of motor system weakness, 163
of myopathies. See Myopathies.
of neck pain. See Neck pain.
of neuromuscular junction disorders,

176–179
botulism, 179
Lambert-Eaton myasthenic

syndromes, 179
myasthenia gravis, 178–179

of patterns of weakness, 163–164
of polyneuropathy, 168–169, 171,

174–176
acute inflammatory

demyelinating
polyradiculoneuropathy,
171, 174

alcoholic polyneuropathy, 176
chronic inflammatory

demyelinating
polyradiculoneuropathy,
174–175

diabetic polyneuropathy,
175–176

F waves in, 169
multifocal motor neuropathy, 175
needle electrode examination in,

169
uremic polyneuropathy, 382

symptoms and signs and, 164, 166
techniques in, 167–168

Electromechanical gait trainer, in motor
recovery, after stroke, S119–S121

Electromyogram training, for neck pain,
653

Electromyographically controlled
neuromuscular electrical stimulation,
in motor recovery, after stroke,
S99–S104

Electromyography. See also
Electrodiagnosis.
before botulinum toxin injection, for

spasmodic dysphonia, 774
conventional, versus single-fiber

electromyography, 207–208
motor unit number estimation in,

243–260

comparing techniques for,
248–252

F-wave technique for, 246
in amyotrophic lateral sclerosis,

253–255, 340
in myopathies, 253
in neuropathies and

neuronopathies, 255–256
in normal aging, 252–253
incremental technique for,

244–245

multiple point stimulation
technique for, 245–246

spike-triggered averaging
technique for, 246–247

statistical method for, 248
of cervical dystonia, 753–754
of lumbar spinal stenosis, 57–69

case reports of, 62, 67
literature review on, 58–60
needle electromyography in,

61–62
nerve conduction studies in,

60–61
prior lumbar surgeries and,

61–62
rationale for, 57–58

of lumbosacral spinal stenosis, 72–73
of myofascial pain syndrome, 810–811
of spasticity, 822–824
quantitative. See Quantitative

electromyography.
single-fiber. See Single-fiber

electromyography.
to guide botulinum toxin injection,

781–792

for cervical dystonia, 762
force measurements in, 783
to determine distribution of

motor nerve endings,
784–785

to localize injection method,
785–791
anatomic localization

method, 787
electromyography activity

method, 785–787
motor end plate localization

method, 788
motor point localization

method, 788–791
to localize injection site, 783
to localize motor end plates,

782–784
to select injection method,

784–785

Emery-Dreifuss muscular dystrophy,
electrodiagnosis of, 411

Encephalomyopathy, mitochondrial, with
lactic acidosis and stroke,
electrodiagnosis of, 419
mitochondrial neurogastrointestinal,

electrodiagnosis of, 420

Endocrine myopathies, electrodiagnosis of,
426–427

Enostoses, and neck pain, imaging of, 514

Eosinophilic granulomas, and neck pain,
imaging of, 517–518
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Ependymomas, and neck pain, imaging of,
507

Epidermal growth factor, in neuroplasticity,
after stroke, S17

Epidural abscesses, and neck pain, imaging
of, 530

Epidural blocks, for neck pain, 537–538

Epidural steroid injections, for lumbar
spinal stenosis, 103, 112, 119–139,144

caudal approach to, 123, 127, 134
complications of, 130–134
contraindications to, 121
fluoroscopic guidance of,

124–125
historical aspects of, 120
indications for, 120–121
interlaminar/translaminar

approach to, 123–126
mechanism of action of, 121–122
results of, 122–124
transforaminal approach to, 123,

128–129, 134

Epilepsy, myoclonic, with ragged red
fibers, electrodiagnosis of, 419

Equinovarus foot, in upper motoneuron
syndrome, 880–882

Equinus, in children, botulinum toxin for,
708

Ergonomic training, for lumbar spinal
stenosis, 107

Erythrocyte sedimentation rate, in neck
pain, 593–594

Estrogens, in neuroplasticity, after stroke,
S19

Exercise, for neck pain, 620–621
functional, for lumbar spinal stenosis,

113–115

Extradural tumors, and neck pain,
imaging of, 513

Extramedullary/intradural tumors, and
neck pain, imaging of, 509–512

F

Facet blocks, for neck pain, 538–540

Facial spasms, botulinum toxin for.
See Orofacial disorders.

Facioscapulohumeral muscular dystrophy,
electrodiagnosis of, 410–411

Familial dysautonomia, autonomic
nervous system in, 300

Fibrillation potentials, in needle
electromyography, of neck pain, 556,
558–559

Fibromyalgia, and neck pain, 488, 592

Finger abduction, in physical examination,
for neck pain, 481

Finger adduction, in physical examination,
for neck pain, 481

Finger extension, in physical examination,
for neck pain, 481

Finger flexor reflex, in physical
examination, for neck pain,
482–483

Fist, clenched, in upper motoneuron
syndrome, 871–874

Flaps, myocutaneous, for spinal cord
injury, botulinum toxin with,
906–907

Flexed elbow, in upper motoneuron
syndrome, 865, 867–868

Flexed hip, in upper motoneuron
syndrome, 876–877

Flexed knee, in upper motoneuron
syndrome, 879–880

Flexed wrist, in upper motoneuron
syndrome, 856–857, 869–871

Flexeril, for neck pain, 636

Flexion exercises, for lumbar spinal
stenosis, 113

Focal hand dystonia, constraint-induced
movement therapy for, S87

Foot, equinovarus, in upper motoneuron
syndrome, 880–882

Foot disorders, in children, botulinum
toxin for, 708

Footdrop deformity, in children,
botulinum toxin for, 708

Foraminotomies, for radiculopathy,
682–683

Forearm, pronated, in upper motoneuron
syndrome, 868–869

Forearm disorders, in children, botulinum
toxin for, 712

Forearm pronation, in physical
examination, for neck pain,
480–481

Fractures, and neck pain, 464
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Frey’s syndrome, botulinum toxin for,
847–849

Fukayama-type muscular dystrophy,
electrodiagnosis of, 409–410

Functional capacity evaluations, for neck
pain, 584–585

Functional electrical stimulation, with
treadmill therapy, in motor recovery,
after stroke, S114

Functional exercises, for lumbar spinal
stenosis, 113–115

Functional magnetic resonance imaging,
after stroke, S47–S55

BOLD technique in, S47, S51
cerebral blood flow in, S51
hand dexterity in, S50
hemiplegia in, S51–S52
in constraint-induced movement

therapy, S81–S82
index finger tapping studies in,

S50–S51
motor activation patterns in, S48
side of injury in, S49
timing in, S49
to measure therapeutic benefits,

S52

Fusion surgery, for axial neck
pain/degenerative disk disease,
683–684

F-wave studies, of neck pain, 562–563

G

Gabapentin, for neck pain, 635

Gait analysis, in treadmill with body
weight support, in motor recovery,
after stroke, S117–S118

Gait training, electromechanical, in motor
recovery, after stroke, S119–S121

Gate control theory, of pain, 648–649

Glasgow system, automated, in
quantitative sensory testing, 274

Glucocorticoids, in neuroplasticity, after
stroke, S19–S20

Glycogen storage disorders,
electrodiagnosis of, 420, 422

Gonadal hormones, in neuroplasticity,
after stroke, S19

Gout, and neck pain, imaging of, 524
laboratory tests for, 600

Granulomatous myelopathies, and neck
pain, imaging of, 529

Growth factors, in motor recovery, after
stroke, S17, S137–S139

basic fibroblast growth
factor, S137–S139

osteogenic protein-1, S139
in pediatric disorders, 704–705

Guillain-Barré syndrome, electrodiagnosis
of, 171, 174, 372

in children, 436–437

Gustatory sweating, botulinum toxin for,
847–849

H

Hand dystonia, constraint-induced
movement therapy for, S87

Hand neuroprostheses, in motor recovery,
after stroke, S104–S106

Hansen’s disease, electrodiagnosis of,
372–373

Hard tissue disorders, and neck
pain, 484

Headaches, chronic tension-type,
botulinum toxin for, 730, 741–743,
885–887

clinical trials of, 893–896
epidural steroid injections and,

130–131
migraine, botulinum toxin for, 813,

885–887
clinical trials of, 887,

889–896

Heart rate, in autonomic nervous system
evaluation, 293, 294

Heat therapy, for neck pain, 618–619

Hemangioblastomas, and neck pain,
imaging of, 507, 509

Hemangiomas, and neck pain, imaging of,
513–514

Hemifacial spasms, botulinum toxin for,
729, 739–741

Hemimasticatory muscle spasms,
botulinum toxin for, 728, 733

Hemiplegia, motor system function in,
functional magnetic resonance
imaging of, S51–S52
spasticity in, botulinum toxin for,

827–830
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Hemodialysis, and arthritis, imaging of,
523

Herbal medicine, for neck pain, 668

Hereditary motor and sensory
neuropathies, 347–363
electrodiagnosis of, 176, 347–363

accuracy of, 354
Charcot-Marie-Tooth disease,

355–356
future directions in, 357–358
in classification, 355–357
minimizing confounding

variables in, 354
needle electromyography in, 357
nerve conduction studies in, 354

literature review on, 350–353
Charcot-Marie-Tooth disease,

350–352
Déjerine-Sotas disease, 353
hereditary neuropathy with

liability to pressure palsies,
352

overview of, 348–350
Charcot-Marie-Tooth disease,

349
congenital hypomyelinating

neuropathy, 349
Déjerine-Sotas disease, 349

Herpes zoster, and neck pain, imaging of,
531

Hip, capsular tightness of, manual therapy
for, 114
flexed, in upper motoneuron

syndrome, 876–877

Hip disorders, in children, botulinum toxin
for, 708

HIV infection, neuropathy with,
electrodiagnosis of, in children,
436–437

Homeopathy, for neck pain, 667–668

Hormones, in neuroplasticity, after stroke,
S18–S19

H-reflex studies, of neck pain, 563

Hyoid bone syndrome, and neck pain, 466

Hypercalcemia, in neck pain, 601

Hyperhidrosis, botulinum toxin for,
837–849

axillary hyperhidrosis, 843–845
body odor in, 844–845
dosage in, 843–844
duration of response in, 844

complications of, 842
craniofacial hyperhidrosis, 847

distance between injection sites
in, 840

gustatory sweating, 847–849
injection location in, 839
muscle weakness in, 840–841
needle angle in, 839–840
pain management in, 840
palmar hyperhidrosis, 845–847

dosage in, 845–846
duration of response in, 846
quantitation of response in,

847
starch-iodine technique in, 840

Hyperparathyroidism, laboratory tests for,
599

Hypothyroidism, myopathies with,
electrodiagnosis of, 426

I

Idiopathic disorders, and neck pain,
486–487

Imagery, for neck pain, 654

Inclinometry studies, of range of motion, in
neck pain, 573

Inclusion body myositis, electrodiagnosis
of, 180, 425–426

Index finger tapping studies, in functional
magnetic resonance imaging, after
stroke, S50–S51

Infections, and neck pain, imaging of,
530–531

laboratory tests for, 595
wound, spinal decompression and,

148

Inflammatory disorders, and neck pain,
464

imaging of, 525–529

Inflammatory myopathies,
electrodiagnosis of, 423–424

Inosine, effects of, on intact hemisphere,
after stroke, S33–S34

Interlaminar/translaminar approach, to
epidural steroid injections, for
lumbar spinal stenosis, 123–126

Internally rotated shoulder, in upper
motoneuron syndrome, 862–865

Intervertebral mobilization, for lumbar
spinal stenosis, 104

Intracortical microstimulation, in motor
recovery, after stroke, S60
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Intramedullary tumors, and neck pain,
imaging of, 507, 509

Ischemic infarct, and cortical motor map
organization, after stroke, S66–S68,
S71–S72

J

Joint disorders, and neck pain, 484

Joint fluid analysis, in neck pain, 602

Juvenile rheumatoid arthritis, and neck
pain, imaging of, 521–522

K

Kearns-Sayre syndrome, electrodiagnosis
of, 419

Kennedy’s disease, electrodiagnosis of,
340
epidemiology of, 328

Kindling, after stroke, S12–S13

Knee, flexed, in upper motoneuron
syndrome, 879–880
stiff, in upper motoneuron syndrome,

878–879

Knee disorders, in children, botulinum
toxin for, 708

L

Lambert criteria, in diagnosis, of
amyotrophic lateral sclerosis,
337–338

Lambert-Eaton myasthenic syndrome,
electrodiagnosis of, 179

single-fiber electromyography in,
220–221

repetitive nerve stimulation and
exercise testing in. See
Neuromuscular junction
disorders.

Laminectomy, for myelopathy, 685–686, 689

Laminoplasty, for disk herniations, 505–506
for myelopathy, 686

Laser therapy, for neck pain, 621–622,
670–671

Lateral pterygoid muscle, in oromandibular
dystonia, botulinum toxin for, 735

Lead-induced neuropathy, electrodiagnosis
of, 376–377

Ledged beam, in learned motor
compensation, after stroke, S37–S38

Leprosy, electrodiagnosis of, 372–373

Levodopa, in motor recovery, after stroke,
S130

Lidocaine patch, for neck pain, 637

Lidoderm, for neck pain, 637

Limb-girdle muscular dystrophy,
electrodiagnosis of, 410

Lioresal, for neck pain, 636
for spinal cord injury, botulinum toxin

with, 903, 904

Lipid-lowering agents, and myopathies,
electrodiagnosis of, 427

Lipid metabolism disorders,
electrodiagnosis of, 423

Local anesthetics, in epidural steroid
injections, 132–133

Longus colli tendinitis, and neck pain,
464

Lower extremities, screening of, for lumbar
spinal stenosis, 36–37

Lower extremity disorders, in children,
botulinum toxin for. See Pediatric
disorders.

Lumbar spinal stenosis. See also
Lumbosacral spinal stenosis.
and neurogenic intermittent

claudication, 17–19, 27, 141–142,
144–145
versus vascular claudication,

31–32
classification of, 2-3, 78
clinical features of, 78–79
electromyography of. See

Electromyography.
etiology of, 50–53
historical aspects of, 1-2
imaging of, 41–56,143

computed tomography in, 6,
44–46, 48

magnetic resonance imaging in,
12, 13, 48–50

myelography in, 42, 44
plain films in, 41–42

in asymptomatic patient, 17–28
anatomy in, 19–21

blood supply of nerve
roots, 19–21

nerve roots, 19
spinal canal, 19

biomechanical instability in, 26
flare-up in, 26–27
inflammatory cascade in,

25–26
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Lumbar (continued )
neuroischemic cascade in,

21–25
arterial insufficiency theory

of, 24–25
biomechanical factors in, 25
venous engorgement theory

of, 21–23
manual therapy for. See Manual

therapy.
neurologic examination for, 34–35
nonsurgical management of, 77–100,

109–118

case reports of, 83–85, 90–94
disability measures in,

84–85
initial findings in, 90
orthotics in, 93–94
patient description in, 85, 90
physical examination in, 85,

90
physical therapy in, 90–94
results in, 94

epidural steroid injections in,
112. See Epidural steroid
injections.

functional exercises in, 113–115
general conditioning in, 117
manual therapy in. See Manual

therapy.
pharmacologic, 111–112

pathoanatomy of, 4–13
patient history of, 30–32
physical examination for, 33–37

dynamic neural tension signs in,
35–36

lower extremity screening in,
36–37

Waddell’s signs in, 36, 37
surgical management of, 141–153

complications of, 148–149
decision making in, 145–148

stenosis with scoliosis,
147–147

stenosis with
spondylolisthesis, 147

stenosis without deformity,
145–147

indications for, 144
patient evaluation for, 141–144
results of, 149–150
timing of, 144–145

Lumbar stabilization exercises, for lumbar
spinal stenosis, 113

Lumbosacral spinal stenosis. See also
Lumbar spinal stenosis.
evaluation of, dermatomal

somatosensory-evoked potentials

in, 72–73
versus radiologic imaging,

74
signs and symptoms of, 72

M

Magnetic resonance imaging, functional.
See Functional magnetic resonance
imaging.
of lumbar spinal stenosis, 12, 13,

48–50
of motor neuron diseases, 333
of neck pain, 495–497
with electrodiagnosis, of hereditary

motor and sensory neuropathies,
357

Magnetic stimulation, transcranial. See
Transcranial magnetic stimulation.

Magnetic therapy, for neck pain, 620,
668–669

Manipulation, spinal, for neck pain, 611,
614–615, 618, 666–667

Manual muscle testing, for neck pain,
479–482

Manual therapy, for capsular tightness of
hip, 114
for lumbar spinal stenosis, 101–108

case reports of, 90–94
ergonomic training in, 107
general conditioning in, 107–108,

117
goals of, 104
neural mobilization in, 106
patient description in, 102
postural correction and

education in, 107
soft tissue mobilization in, 106
spinal and intervertebral

mobilization in, 104

Marrow stromal cells, in motor recovery,
after stroke. See Stem cells.

Marstock method, in quantitative sensory
testing, 263–264, 279

Marstock stimulator, in quantitative
sensory testing, 273

Massage, for neck pain, 610–611,
660–662

Masseteric muscle hypertrophy, botulinum
toxin for, 728, 731–732

Masticatory muscle spasms, botulinum
toxin for, 728, 732–733
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Maxivibrometer, in quantitative sensory
testing, 273

McArdle’s disease, electrodiagnosis of, 422

McGill pain questionnaire, for neck pain,
581–582

Meningiomas, and neck pain, imaging of,
510–511

Meningitis, and neck pain, laboratory tests
for, 595

Menstrual cycle, in neuroplasticity, after
stroke, S19

Metabolic myopathies, electrodiagnosis of,
420, 422

Metastatic tumors, and neck pain, imaging
of, 512, 518–519

N-methyl-D-aspartate-dependent
hyper-excitability, in intact
hemisphere, after stroke,
S31–S32

Methylphenidate, in motor recovery, after
stroke, S130

Middlesex Hospital thermal testing
system, in quantitative sensory
testing, 274

Migraine headaches, botulinum toxin for,
813, 885–887

clinical trials of, 887, 889–896

Miller-Fisher variant, of acute
inflammatory demyelinating
polyneuropathy, electrodiagnosis of,
380–381

Minnesota Multiphasic Personality
Inventory, of psychological factors,
in neck pain, 583

Mitochondrial myopathies,
electrodiagnosis of, 419, 420

Mitotic activity, in neuroplasticity, after
stroke, S13–S15

Motor neuron diseases, 327–345. See also
Amyotrophic lateral sclerosis.
and neck pain, imaging of, 529
clinical features of, 330–332
diagnosis of, El Escorial criteria for,

332, 337–338
laboratory tests in, 333–334
Lambert criteria for, 337–338
neuroimaging in, 333

differential diagnosis of, 332
electrodiagnosis of, 179–180, 334–342

Kennedy’s disease, 340

motor unit number estimate in,
340

needle electrode examination in,
336

nerve conduction studies in,
334–335

poliomyelitis, 341–342
spinal muscular atrophies, 341

epidemiology of, 327–330
Kennedy’s disease, 328
poliomyelitis, 329–330
spinal muscular atrophy, 328–329

single-fiber electromyography in, 222

Motor skills development, in pediatric
disorders, 705–706

Motor tics, orofacial, botulinum toxin for,
729, 736–737

Motor unit analysis, in needle
electromyography, of neck pain, 559

Multifocal motor neuropathy,
electrodiagnosis of, 175

Multiple myeloma, and neck pain, imaging
of, 516

Multiple sclerosis, and neck pain, imaging
of, 525–526
spasticity in, botulinum toxin for,

826–827
transcranial magnetic stimulation in,

320

Multiple system atrophy, autonomic
nervous system in, 301

Muscle ischemia, single-fiber
electromyography in, 223–224

Muscle relaxants, for neck pain, 635–636

Muscular dystrophies, electrodiagnosis of.
See Myopathies.

Myasthenia gravis, electrodiagnosis of,
178–179
repetitive nerve stimulation and

exercise testing in. See
Neuromuscular junction
disorders.

single-fiber electromyography in,
218–219

Myasthenic syndromes, congenital,
single-fiber electromyography in, 220

Myelitis, acute transverse, and neck pain,
imaging of, 526
radiation-induced, and neck pain,

imaging of, 529

Myelography, computed tomography, of
neck pain, 494–495
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Myelography (continued )
of lumbar spinal stenosis, 42, 44

Myelomalacia, and neck pain, imaging of,
501

Myelopathies, AIDS-associated, and neck
pain, imaging of, 531
and neck pain, surgical management

of, 678–679, 684–687, 689
granulomatous, and neck pain,

imaging of, 529

Myobloc. See Botulinum toxin.

Myoclonic epilepsy, with ragged red fibers,
electrodiagnosis of, 419

Myoclonus, palatal, botulinum toxin for,
729, 737

Myocutaneous flaps, for spinal cord injury,
botulinum toxin with, 906–907

Myofascial disorders, and neck pain, 466

Myofascial pain syndrome, botulinum
toxin for. See Pain management.

Myofascial trigger points, botulinum toxin
for, 730, 741–743

Myofibrillar myopathy, electrodiagnosis
of, 418–419

Myopathies, electrodiagnosis of, 180,
403–434

adrenal disorders, 427
central core disease, 414
centronuclear or myotubular

myopathy, 418
congenital fiber-type

disproportion, 418
congenital myopathies, 414
critical illness myopathy, 428–429
dermatomyositis, 424
distal myopathies, 413–414
glycogen storage disorders, 420,

422
in children, 439–441
inclusion body myositis, 425–426
inflammatory myopathies,

423–424
Kearns-Sayre syndrome, 419–420
lipid metabolism disorders, 423
mitochondrial

encephalomyopathy with
lactic acidosis and strokes,
419

mitochondrial myopathies, 419
mitochondrial

neurogastrointestinal
encephalomyopathy, 420

motor unit number estimation
in, 253

muscular dystrophies, 405,
407–411, 439–440
Becker, 407–409
classic, 409
Duchenne, 407
Emery-Dreifuss, 411
facioscapulohumeral,

410–411
Fukayama-type, 409
limb-girdle, 410
oculopharyngeal, 411
Santavuori-type, 410
Walker-Warburg syndrome,

409–410
myoclonic epilepsy with ragged

red fibers, 419
myofibrillar myopathy, 418–419
myotonic dystrophies, 411–413
nemaline rod myopathy,

414, 418
paraneoplastic necrotizing

myopathy, 429
parathyroid disorders, 426–427
polymyositis, 424–425
single-fiber electromyography in,

222–223
thyroid disorders, 426
toxic myopathies, 427–428

Myophosphorylase deficiency,
electrodiagnosis of, 422

Myotonia congenita, repetitive nerve
stimulation and exercise testing in,
203

Myotonic dystrophies, electrodiagnosis of,
411–413
repetitive nerve stimulation and

exercise testing in, 203

Myotubular myopathy, electrodiagnosis of,
418

N

Neck Disability Index, for neck pain,
583–584

Neck flexion, in physical examination, for
neck pain, 481

Neck pain, clinical experiments in,
459–461
clinical studies on, 461
electrodiagnosis of, 549–567

differential diagnosis in,
550–551

F-wave studies in, 562–563
H-reflex studies in, 563
needle electromyography in,

555–556, 558–560
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insertional activity and
spontaneous potentials
in, 556, 558–559

limitations of, 559–560
motor unit analysis and

recruitment in, 559
nerve conduction studies in,

560–562
nerve root stimulation in, 562

magnetic, 563
physical examination for,

551–553
rationale for, 550
sequence of, 553, 555
somatosensory evoked potentials

in, 562
etiology of, 458–459, 462–466, 476

dermatomyositis, 597
fibromyalgia, 488, 592
fractures, 464
hard tissue disorders, 484
hyoid bone syndrome, 466
idiopathic or autoimmune

disorders, 486–487
infections, 530–531, 595
inflammatory arthropathies, 464
joint disorders, 484
longus colli tendinitis, 464
myofascial disorders, 466
osteoarthritis, 465
Paget’s disease, 465
polymyalgia rheumatica, 464, 487
polymyositis, 488, 597
rheumatoid arthritis, 484,

519–525, 596–597
shoulder disorders, 488
soft tissue disorders, 483–484
spinal cord and nerve disorders,

484–486
spondyloarthropathies, 596
spondylosis, 465
sternocleidomastoid tendinitis,

466
synovial cysts, 464
thoracic outlet syndrome, 488
torticollis, 464
vascular disorders, 462–464

factors that improve, 476
factors that worsen, 476
family history of, 477
imaging of, 493–548

arthritis, 519–525
Chiari malformations, 532
computed tomography

myelography in, 494–495
degenerative disk disease,

498–499
diffusion imaging in, 541–542
disk displacement, 499–500

disk herniations, 497–498,
500–501

dynamic magnetic resonance
imaging in, 541

infections, 530–531
inflammatory disorders, 525–529
interventional, 532–541

discography, 532–537
epidural blocks, 537–538
facet blocks, 438–540
radiofrequency neurotomy,

541
magnetic resonance imaging in,

495–497
myelomalacia, 501
plain films in, 494, 677
postoperative, 505–506
spinal canal size and surgical

outcome, 501–502, 505
trauma, 531–532
tumors, 507, 509–514, 516–519

bone, 513–514, 516–519
extradural, 513
extramedullary/intradural,

509–512
intramedullary, 507, 509

laboratory tests for, 589–604
alkaline phosphatase in, 600–601
antineutrophil cytoplasmic

antibody assay in, 599
antinuclear antibodies in, 598–599
autoantibodies in, 597–598
biopsy in, 602
calcium in, 601
cerebrospinal fluid analysis in,

602
complement system in, 597
C-reactive protein in, 594–595
dermatomyositis, 597
erythrocyte sedimentation rate

in, 593–594
fibromyalgia, 592
gout, 600
infections, 595
joint fluid analysis in, 602
malignancies, 592–595
mechanical neck pain, 590–592
Paget’s disease, 599–600
phosphorus in, 601
polymyositis, 597
primary hyperparathyroidism,

599
rheumatoid arthritis, 596–597
rheumatoid factor in, 597–598
sensitivity, specificity, and

positive predictive value
of, 590

spondyloarthropathies, 596
uric acid in, 601
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Neck (continued )
legal aspects of, 477
location of, 475
management of, 605–627

behavioral therapy in, 622
clinical trials in, 606, 608–609
complementary and alternative

medicine in. See
Complementary and
alternative medicine.

education in, 622–623
electrical modalities in, 619–620
exercise in, 620–621
laser therapy in, 621–622, 670–671
magnetic therapy in, 620,

668–669
manipulation in, 611, 614–615,

618, 666–667
massage in, 610–611, 660–662
mobilization in, 611
multimodal therapy in, 623
orthoses in, 610
pharmacologic, 629–641

acetaminophen in, 631
anticonvulsants in, 635
aspirin in, 632
botulinum toxin in, 637
capsaicin in, 637
corticosteroids in, 633
COX-2 inhibitors in,

632–633
for acute pain, 638
for chronic pain, 638
in elderly, 637
lidocaine patch in, 637
muscle relaxants in,

635–636
nonsteroidal anti-

inflammatory drugs in,
591–592, 631–633

opioid analgesics in,
633–634, 638

tramadol in, 636–637
tricyclic antidepressants in,

635
psychosocial therapy in,

643–657

active adaptation in,
655–657

cognitive-behavioral
therapy in, 622,
650–652

for chronic pain, 647
gate control theory in,

648–649
neurotransmitters in, 649
patient education in, 647
psychophysiology in,

647–648

relaxation training and
biofeedback in,
652–655

treatment goals in, 649–650
surgical, 675–692

anterior versus posterior
approach to, 679–680

failure of conventional
treatment and, 676

for axial neck pain/
degenerative disk
disease, 683–684

for myelopathy, 678–679,
684–687, 689

for radiculopathy, 679,
680–683

imaging in, 677
in patient with neurologic

deficit, 678–679
in patient without

neurologic deficit,
677–678

thermal modalities in, 618–619
traction in, 618

onset of, 476
past history of, 477
physical examination for, 473–491

elbow extension in, 480
elbow flexion in, 480
fibromyalgia, 488
finger abduction and adduction

in, 481
finger extension in, 481
forearm pronation in, 480–481
hard tissue disorders, 484
idiopathic or autoimmune

disorders, 486–487
joint disorders, 484
manual muscle testing in,

479–482
neck flexion in, 481
palpation in, 479
patient appearance in, 478
polymyalgia rheumatica, 487
polymyositis, 488
range of motion in, 478–479
red flags in, 488–489
reflexes in, 482–483
scapular elevation and rotation

in, 482
shoulder abduction in, 480
shoulder disorders, 488
shoulder external rotation in, 480
soft tissue disorders, 483–484
spinal cord and nerve disorders,

484–486
thoracic outlet syndrome, 488
thumb opposition and abduction

in, 481
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vital signs in, 478
physical function measurements in,

569–588

AMA Guides to Evaluation of
Permanent Impairment in,
571

disability measures in, 583–584
functional capacity evaluations

in, 584–585
impairment ratings in, 577
International Classification of

Impairments, Disability,
and Handicap in, 570–571

pain measurements in, 581–582
psychological factors in, 582–583
quality of life measurements in,

585
range of motion in, 572–574, 577
strength measurements in, 577,

580–581
previous testing and management of,

477
psychological and social factors in,

644–645
radiation of, 475
review of systems for, 477
severity and course of, 475
social history of, 475
symptoms associated with, 476–477
versus cervical radiculopathy,

455–456, 485–486, 551

Neck Pain and Disability Scale, for neck
pain, 584

Needle electrode examination, of acquired
peripheral neuropathy, 370
of motor neuron diseases, 336
of polyneuropathy, 169

Needle electromyography, of hereditary
motor and sensory neuropathies, 357
of lumbar spinal stenosis, 61–62
of neck pain. See Neck pain.

Nemaline rod myopathy, electrodiagnosis
of, 414, 418

Nerve conduction studies, of acquired
peripheral neuropathy, 368–370
of hereditary motor and sensory

neuropathies, 354
of lumbar spinal stenosis, 60–61
of motor neuron diseases, 334–335
of neck pain, 560–562

Nerve root stimulation, in electrodiagnosis,
of neck pain, 562, 563

Neural mobilization, for lumbar spinal
stenosis, 106

Neural tension signs, in lumbar spinal
stenosis, 35–36

Neuralgic amyotrophy, and neck pain,
486–487

Neurofibromatosis, and neck pain, imaging
of, 509–510

Neurogenic intermittent claudication,
lumbar spinal stenosis and, 17–19, 27,
141–142, 144–145

versus vascular claudication,
31–32

Neuroimaging, of motor neuron diseases,
333

Neurologic examination, for lumbar spinal
stenosis, 34–35

Neurologic injuries, bowel and bladder
dysfunction in, botulinum toxin for,
793–804

anal fissure, 801–802
anismus, 800–802
benign prostatic

hyperplasia, 802–803
detrusor hyperreflexia,

799–800
detrusor-sphincter

dyssynergia, 796–799
micturition physiology in,

793–796
overactive bladder, 802

Neuromodulators, in neuroplasticity, after
stroke, S15–S16

Neuromuscular electrical stimulation, in
motor recovery, after stroke,
S93–S109

biofeedback-mediated,
S97–S98

cyclic, S94–S97
electromyographically

controlled, S99–S104
hand neuroprosthesis in,

S104–S106

Neuromuscular junction disorders,
electrodiagnosis of, 176–179
repetitive nerve stimulation and

exercise testing in, 185–206,
387–401

ACh inhibitor discontinuation in,
198

anatomy in, 387
decrement and increment

calculation in, 200–201
electrode immobilization in,

195–196
in botulism, 397–398
in electromyography laboratory,

191–193, 202–204
after exercise, 192–193
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Neuromuscular (continued )
brief testing in, 192
rapid stimulation, 191–192
slow stimulation, 191

in Lambert-Eaton myasthenic
syndrome, 392, 397–398

in myasthenia gravis, 391–392,
397

in myotonia congenita, 203
in myotonic dystrophy type I,

203
in paramyotonia congenita,

203–204
in periodic paralysis syndromes,

204
interpreting results in, 397–398
muscle and nerve selection in,

198–199, 396–397
normal physiology in, 186–188,

388–389
pathophysiology in, 389–390
preparation for, 393–394
progressive weakness without

numbness in, 390–391
protocol for, 201–202,

394–396
rapid stimulation in, 190–191
slow stimulation in, 189
stimulation frequency in, 199–200
stimulation number in, 200
supramaximal stimuli in, 196
temperature control in, 196–197

single-fiber electromyography in,
218–219, 398–400

Neuronal transplantation, in motor
recovery, after stroke, S153–S160

clinical trial of, S157–S158
mechanism of, S154–S157
neuronal cell preparation

in, S157
neuronal cell production in,

S154
outcome of, S158
safety measures in,

S158–S159

Neuronopathies, electromyography in,
motor unit number estimation in,
255–256

Neurontin, for neck pain, 635

Neuropathies, acquired peripheral. See
Acquired peripheral neuropathy.
acute motor axonal, electrodiagnosis

of, 377–378
alcoholic, electrodiagnosis of, 176, 374
amyloid, electrodiagnosis of, 300
autonomic nervous system in. See

Autonomic nervous system.

botulinum toxin for, 813–814
critical illness, electrodiagnosis of,

375–376
diabetic. See Diabetic neuropathy.
drug-induced, electrodiagnosis of, 300,

374–375, 377
electromyography in, motor unit

number estimation in, 255–256
hereditary motor and sensory. See

Hereditary motor and sensory
neuropathies.

multifocal motor, electrodiagnosis of,
175

quantitative sensory testing in,
278–280

single-fiber electromyography in,
221–222

toxin-induced, electrodiagnosis of,
300, 374–375, 376–377

Neuroplasticity, in motor recovery, after
stroke, S3–S4, S7–S25, S57–S76

behavioral changes in,
S7–S8

clinical studies of, S20–S22
cortical motor topography

in, S8–S10, S59–S66
future implications

of, S72
glucocorticoids in, S19–S20
gonadal hormones in, S19
hormones in, S18–S19
ischemic infarct and,

S66–S68
mitotic activity in, S13–S15
molecular structure in, S13
neuromodulators in,

S15–S16
neurotrophic factors in,

S16–S17
physiologic organization in,

S12–S13
post-infarct motor

experience and,
S68–S70

primate model of, S58–S59
psychoactive drugs in, S18
remote cortical motor area

reorganization in,
S71–S72

somatosensory input and,
S70–S71

synaptic organization in,
S10–S12

time course of, S57–S58

Neuroprostheses, hand, in motor recovery,
after stroke, S104–S106

Neurotomy, radiofrequency, for neck
pain, 541
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Neurotransmitters, in neck pain, 649

Neurotrophic factors, in neuroplasticity,
after stroke, S16–S17

NIH Stroke Scale, to assess motor recovery,
after stroke, S2

Nitrofurantoin-induced neuropathy,
electrodiagnosis of, 375

Nonopioid analgesics, for neck pain,
631–633

Nonsteroidal anti-inflammatory drugs, for
neck pain, 631–632

monitoring of, 591–592

Noradrenaline, in neuroplasticity, after
stroke, S16

Northwick Park Neck Pain Questionnaire,
for neck pain, 584

O

Oat cell carcinoma, neuropathy with,
electrodiagnosis of, 379

Ocular myasthenia, single-fiber
electromyography in, 219–220

Oculopharyngeal muscular dystrophy,
electrodiagnosis of, 411

Opioid analgesics, for neck pain, 633–634,
638

Orofacial disorders, botulinum toxin for,
727–748

bruxism, 728, 731
caveats in, 727, 730
chronic tension-type headaches

and myofascial trigger
points, 730, 741–743,
885–887, 893–896

complications of, 744–745
hemifacial spasms, 729, 739–741
hemimasticatory spasms,

728, 733
hyperactivity of tongue, 729,

735–736
injection tips in, 743–744
masseteric or temporalis muscle

hypertrophy, 728, 731–732
orofacial motor tics, 729, 736–737
oromandibular dystonia, 729,

733, 735
palatal myoclonus, 729, 737
secondary masticatory muscle

spasms, 728, 732–733
sialorrhea, 729, 737, 739
side effects of, 744
synkinesis, 730, 741

Orofacial motor tics, botulinum toxin for,
729, 736–737

Oromandibular dystonia, botulinum toxin
for, 729, 733, 735

Orthoses, for lumbar spinal stenosis, 103
case reports of, 93–94

for neck pain, 610

Orthostatic hypotension, autonomic
nervous system in, 302–303

Ossification of posterior longitudinal
ligament, and neck pain, 685

imaging of, 524–525

Osteoarthritis, and neck pain, 465

Osteoblastomas, and neck pain, imaging
of, 514, 516

Osteogenic protein-1, in motor recovery,
after stroke, S139

Osteoid osteomas, and neck pain, imaging
of, 514

Overactive bladder, neurologic injuries
and, botulinum toxin for, 802

Oxcarbazepine, for neck pain, 635

P

Paget’s disease, and neck pain, 465
laboratory tests for, 599–600

Pain management, botulinum toxin for,
805–820

dosage in, 814–815
historical aspects of, 805
migraine headaches, 813,

885–887, 889–896
myofascial pain syndrome,

808–815
characteristics of, 808
electromyography of,

810–811
fibromyalgia tender points

in, 809
pathogenesis of, 809–811
patient selection for,

812–813
trigger points in, 809
versus standard tender

point injections, 811
neuropathic pain, 813–814
pharmacology of, 805–808

Pain Management Inventory, of
psychological factors, in neck pain,
583

Palatal myoclonus, botulinum toxin for,
729, 737
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Palmar hyperhidrosis. See Hyperhidrosis.

Paramyotonia congenita, repetitive nerve
stimulation and exercise testing in,
203–204

Paraneoplastic necrotizing myopathy,
electrodiagnosis of, 429

Parathyroid disorders, myopathies with,
electrodiagnosis of, 426–427

Parkinsonian model, motor function in,
S39–S40

Parkinson’s disease, spasticity in,
botulinum toxin for, 830–831
transcranial magnetic stimulation in,

321

Parsonnage-Turner syndrome, and neck
pain, 486–487

PATH-Tester MPI 100, in quantitative
sensory testing, 275

Pediatric disorders, botulinum toxin for,
703–725

dosage in, 714–716
drooling, 713
in lower extremities, 707–709

ankles and feet, 708
gross motor functional

categories in, 707
hips, 708
knees, 708
literature review on, 707
treatment algorithms in,

707–708, 709
in upper extremities, 709–713

common deformity
patterns in, 711–712

elbows and forearms, 712
functional benefits of, 713
literature reviewon, 710–711
thumbs, 712–713
wrists, 712

injection anxiety in, 714
muscle localization in, 716–717
muscle selection for, 713–714
nonresponse to, 718
other modalities with, 717–718
safety and side effects of, 716

growth factors in, 704–705
motor skills development in, 705–706

Periodic paralysis syndromes, repetitive
nerve stimulation and exercise testing
in, 204

Peripheral neuropathy, acquired. See
Acquired peripheral neuropathy.
diabetic, quantitative sensory testing

in, 280

Phantom limb pain, constraint-induced
movement therapy for, S87–S88

Phenol, for spasticity, botulinum toxin
with, 831–832
for spinal cord injury, botulinum toxin

with, 904

Phenytoin-induced neuropathy,
electrodiagnosis of, 374–375

Phosphorus, in neck pain, 601

Physiotherapy, versus pharmacotherapy,
in motor recovery, after stroke, S136
versus treadmill with body weight

support, in motor recovery,
after stroke, S116–S117

Plain films, of lumbar spinal stenosis, 41–42
of neck pain, 494, 677

Poliomyelitis, electrodiagnosis of, 341–342
in children, 438
motor unit number estimation

in, 256
single-fiber electromyography in,

222
epidemiology of, 329–330

Polymyalgia rheumatica, and neck pain,
464, 487

Polymyositis, and neck pain, 488
laboratory tests for, 597

electrodiagnosis of, 424–425

Polyneuropathies, electrodiagnosis of.
See Electrodiagnosis.

Porphyria, autonomic nervous system in,
299–300
electrodiagnosis of, 378

Positive sharp waves, in needle
electromyography, of neck pain, 556,
558–559

Postpolio syndrome, electrodiagnosis of, 342
motor unit number estimation

in, 256
single-fiber electromyography

in, 222
epidemiology of, 329–330

Postural correction, for lumbar spinal
stenosis, 107

Pressure palsies, liability to, hereditary
neuropathy and, 352

Pronated forearm, in upper motoneuron
syndrome, 868–869

Provocation discography, to induce neck
pain, 461
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Psoriatic arthritis, and neck pain,
laboratory tests for, 596

Psychoactive drugs, in neuroplasticity,
after stroke, S18

Pure autonomic failure, autonomic nervous
system in, 301

Pyridoxine-induced neuropathy,
electrodiagnosis of, 379–380

Q

Quantitative electromyography, 231–241
automatic decomposition technique

for, 234
clinical applications of, 239–240
manual technique for, 233
motor unit action potential in,

parameters for, 235–239
amplitude and area-to-

amplitude ration, 236
area, 236
duration, 236
firing rate, 238–239
phases and turns, 236–237
rise time, 237
stability, variability, and

jiggle, 237–238
multi-motor unit action potential

analysis in, 234–235
outlier approach to, 239
reference values for, 239
selecting technique for, 239
trigger-delay technique for, 233–234

Quantitative sensory testing, 261–286
clinical applications of, 280
equipment for, 271–275

automated Glasgow system, 274
Bio-Thesiometer, 271–272
CASE III system, 271
CASE IV thermal testing probe,

273–274
CASE IV vibration stimulator,

272
Marstock stimulator, 273
Maxivibrometer, 273
Middlesex Hospital thermal

testing system, 274
PATH-Tester MPI 100, 275
Thermal Sensitivity Tester, 274
Thermal Sensory Analyzer

TSA-2001, 274–275
Vibrameter, 272
Vibratory Sensory Analyzer, 273
Vibratron II, 272
von Frey hairs, 271

in carpal tunnel syndrome, 280
in diabetic neuropathy, 278–280

reproducibility of, 275–278
technique for, 262
threshold determination in, 262–271

methods of levels (heat pain),
269–271

methods of levels (vibration,
thermal), 267–269

methods of limits (heat pain), 269
methods of limits (thermal),

266–267
methods of limits (vibration), 267
response detection in, 265–266
stimulus presentation in, 263–265

R

Radiation-induced myelitis, and neck pain,
imaging of, 529

Radicular pain, exacerbation of, epidural
steroid injections and, 131

Radiculopathy, cervical. See Cervical
radiculopathy.

Radiofrequency neurotomy, for neck pain,
541

Range of motion, neck pain and, 478–479,
572–574, 577

Recombinant tissue plasminogen activator,
in motor recovery, after stroke, S2

Reflexes, in physical examination, for neck
pain, 482–483

Relaxation training, for neck pain, 652–655

Renal function, nonsteroidal anti-
inflammatory drugs and, monitoring
of, 592

Repetitive nerve stimulation and exercise
testing, in neuromuscular junction
disorders. See Neuromuscular junction
disorders.

Rheumatoid arthritis, and neck pain, 484
imaging of, 519–525
laboratory tests for, 596–597

Rheumatoid factor, in neck pain, 597–598

Riley-Day syndrome, autonomic nervous
system in, 300

Romanus lesions, and neck pain, imaging
of, 522

S

Santavuori-type muscular dystrophy,
electrodiagnosis of, 410
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Sarcoidosis, and neck pain, imaging of, 529

Scapular elevation, in physical examination,
for neck pain, 482

Scapular rotation, in physical examination,
for neck pain, 482

Scoliosis, lumbar spinal stenosis with,
surgical management of, 147–148

Sensory testing, quantitative. See
Quantitative sensory testing.

Serotonin, in neuroplasticity, after stroke,
S16

Shiatsu, for neck pain, 660–662

Shoulder abduction, in physical
examination, for neck pain, 480

Shoulder adduction, in upper motoneuron
syndrome, 862–865

Shoulder disorders, and neck pain, 488

Shoulder external rotation, in physical
examination, for neck pain, 480

Shoulder internal rotation, in upper
motoneuron disease, 862–865

Sialorrhea, botulinum toxin for, 729, 737,
739

Single-fiber electromyography, 207–229,
398–400
in botulism, 221
in congenital myasthenic syndromes,

220
in Lambert-Eaton myasthenic

syndrome, 220–221
in muscle ischemia, 223–224
in myasthenia gravis, 177–179, 218–219
in myopathies, 222–223
in neuropathies, 221–222
in ocular myasthenia, 219–220
research on, 224
technique for, 209–212, 214–218

bimodal jitter in, 215–216
blocking in, 216, 399
fiber density in, 216–217, 399
jitter in, 212, 214, 399
myogenic jitter in, 214–215
parameters in, 217–218
stimulation in, 211–212
voluntary activation in, 210

versus conventional
electromyography, 207–208

Sjögren’s syndrome, neuropathy with,
electrodiagnosis of, 380–381

Small-fiber sensory neuropathies,
autonomic nervous system in, 301–302

Soft tissue disorders, and neck pain, 483–484

Soft tissue mobilization, for lumbar spinal
stenosis, 106

Somatosensory evoked potentials, in
electrodiagnosis, of neck pain, 562

Somatosensory input, and motor
dysfunction, after stroke, S70–S71

Spasmodic dysphonia, botulinum toxin
for, 767–779

dosage and injection strategy
for, 774–775, 777–778

electromyographic evaluation
for, 774

team approach to, 768–769
technique for, 769–774

Spastic diplegia, in children, botulinum
toxin for, 708

Spastic dystonia, in upper motoneuron
syndrome, 860–861

Spastic hemiplegia, in children, botulinum
toxin for, 711–712

Spasticity, botulinum toxin for, 821–835
cerebral palsy, 824–826
electromyographic evaluation

for, 822–823
multiple sclerosis, 826–827
Parkinson’s disease, 830–831
side effects of, 832–833
spinal cord injury. See Spinal

cord injury.
stroke, brain injury, and

hemiplegia, 827–830
with other modalities, 831–832

treadmill with body weight support
and, in motor recovery, after
stroke, S118

Spinal canal, size of, and surgical outcome,
501–502, 505

Spinal cord disorders, and neck pain,
484–486

Spinal cord infections, and neck pain,
imaging of, 530–531

Spinal cord injury, spasticity in,
botulinum toxin for, 826–827,
901–910

patient selection for,
902–903

resistance to, 908
technique for, 904–906
to enhance flap surgery,

906–907
to enhance patient

functioning, 907–908
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with other medications,
903–904

Spinal manipulation, for neck pain, 611,
614–615, 618, 666–667

Spinal mobilization, for lumbar spinal
stenosis, 104

Spinal muscular atrophies, electrodiagnosis
of, 341

in children, 438
epidemiology of, 328–329

Spondyloarthropathies, and neck pain,
laboratory tests for, 596

Spondylolisthesis, lumbar spinal stenosis
with, surgical management of, 147

Spondylosis, and neck pain, 465

Stem cells, in motor recovery, after stroke,
S139–S140, S143–S151

clinical studies of,
S144–S146

mechanism of, S147
rodent models of, S144
testing techniques in, S146
trophic factor production

in, S148–S149

Sternocleidomastoid tendinitis, and neck
pain, 466

Steroid injections, epidural. See Epidural
steroid injections.

Stiff knee, in upper motoneuron syndrome,
878–879

Still’s disease, and neck pain, imaging of,
521–522

Strength deficits, neck pain and, 577,
580–581

Strengthening exercises, for neck pain,
580–581

Stroke, functional magnetic resonance
imaging after. See Functional
magnetic resonance imaging.
injured hemisphere in, S38–S39
intact hemisphere in, S28–S38

cellular activation, structural
remodeling, and growth of,
S28–S29

complex dendrites of, S33
fragile recovery of, S31–S32
learned motor compensation in,

S37–S38
possible function of, S28, S32

pharmacology and
biotechnology in,
S33–S35

use-dependent dendritic
arborization of, S29–S31,
S35–S37

motor recovery after, S1–S5
constraint-induced movement

therapy in. See
Constraint-induced
movement therapy.

drugs in, amphetamine. See
Amphetamine.
detrimental effects of, 128
levodopa, S130
methylphenidate, S130

growth factors in. See Growth
factors.

neuromuscular electrical
stimulation in. See
Neuromuscular electrical
stimulation.

neuronal transplantation in.
See Neuronal
transplantation.

neuroplasticity in. See
Neuroplasticity.

recombinant tissue plasminogen
activator in, S2

stem cells in. See Stem cells.
time frame in, S135–S137
treadmill with body weight

support in. See Treadmill
with body weight support.

spasticity in, botulinum toxin for,
827–830

transcranial magnetic stimulation in,
321

Submandibular muscles, in oromandibular
dystonia, botulinum toxin for, 735

Sudomotor function, autonomic nervous
system in, 289–290

Sympathetic skin responses, in
autonomic nervous system
evaluation, 292

Synaptic organization, neuroplasticity in,
after stroke, S10–S12

Syncope, autonomic nervous system in,
302–303

Synkinesis, botulinum toxin for, 730, 741

Synovial cysts, and neck pain, 464

Syringomyelia, and neck pain, 485

T

Tarui’s disease, electrodiagnosis of, 422

Temporalis muscle hypertrophy, botulinum
toxin for, 728, 731–732
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Temporomandibular joint disorders,
botulinum toxin for, 742

Tendinitis, and neck pain, 464, 466

Tension-type headaches, botulinum toxin
for, 730, 741–743, 885–887

clinical trials of, 893–896

Thermal modalities, for neck pain, 618–619

Thermal Sensitivity Tester, in quantitative
sensory testing, 274

Thermal Sensory Analyzer TSA-2001, in
quantitative sensory testing, 274–275

Thermograph training, for neck pain, 653

Thermoregulatory sweat test, in autonomic
nervous system evaluation, 290–291

Thigh, adducted, in upper motoneuron
syndrome, 877–878

Thoracic outlet syndrome, and neck pain,
488

Thumb abduction, in physical examination,
for neck pain, 481

Thumb disorders, in children, botulinum
toxin for, 712–713

Thumb-in-palm deformity, in children,
botulinum toxin for, 712
in upper motoneuron syndrome,

874–876

Thumb opposition, in physical examination,
for neck pain, 481

Thyroid disorders, myopathies with,
electrodiagnosis of, 426

Thyrotoxic myopathy, electrodiagnosis of,
426

Tics, orofacial motor, botulinum toxin for,
729, 736–737

Tizanidine, for neck pain, 636
for spinal cord injury, botulinum

toxin with, 904

Tongue hyperactivity, botulinum toxin for,
729, 735–736

Torticollis. See Cervical dystonia.

Toxin-induced neuropathies, autonomic
nervous system in, 300
electrodiagnosis of, 374–375, 376–377

Traction, for neck pain, 618

Tramadol, for neck pain, 636–637

Transcranial magnetic stimulation, 307–325
coils in, 310–311

cortical excitability modulation in,
316–318
paired pulse stimulation in,

316–317
repetitive stimulation in,

317–318
experimental protocol for,

309–310
facilitation in, 313–314
future directions in, 321
in amyotrophic lateral sclerosis, 320
in constraint-induced movement

therapy, after stroke, S81
in multiple sclerosis, 320
in Parkinson’s disease, 321
in stroke, 321
motor threshold in, 312
parameters for, 318, 320

central motor conduction time,
318

motor-evoked potential
amplitude and area, 318

stimulus-response curve, 318, 320
twitch force, 318
variability of corticospinal

excitability, 320
safety of, 308–309
silent period in, 314–316

Transcutaneous electrical nerve stimulation,
for neck pain, 619–620

Transforaminal approach, to epidural
steroid injections, for lumbar spinal
stenosis, 123, 128–129, 134

Trauma, and neck pain, imaging of,
531–532

Traumatic brain injuries, constraint-
induced movement therapy for, S86

Treadmill with body weight support, in
motor recovery, after stroke, S3,
S111–S123

cardiovascular effects of,
S118

clinical studies of,
S114–S117

disadvantages of,
S118–S119

electromechanical gait
trainer in, S119–S121

gait analysis studies of,
S117–S118

instrumentation for, S112
technique for, S113–S114
versus physiotherapy,

S116–S117

Triceps reflex, in physical examination, for
neck pain, 482
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Tricyclic antidepressants, for neck pain,
635

Trileptal, for neck pain, 635

Triplanar stretches, for lumbar spinal
stenosis, 113

Tumors, spinal, and neck pain, imaging of.
See Neck pain, imaging of.

U

Ultram, for neck pain, 636–637

Umbilical cord blood cells, in motor
recovery, after stroke, S140

Upper extremity disorders, in children,
botulinum toxin for. See Pediatric
disorders.

Upper motoneuron syndrome, 855–883
adducted/internally rotated shoulder

in, 862–865
adducted thigh in, 877–878
clenched fist in, 871–874
co-contraction in, 859–860
equinovarus foot in, 880–882
flexed elbow in, 865, 867–868
flexed hip in, 876–877
flexed knee in, 879–880
flexed wrist in, 856–856, 869–871
loss of dexterity in, 857
negative features of, 856–857
positive features of, 857–862
pronated forearm in, 868–869
spastic dystonia in, 860–861
stiff knee in, 878–879
stretch-sensitive reflex in, 858–859
thumb-in-palm deformity in,

874–876

Uremic polyneuropathy, electrodiagnosis
of, 382

Uric acid, in neck pain, 601

V

Valium, for spinal cord injury, botulinum
toxin with, 903

Valsalva maneuver, in autonomic nervous
system evaluation, 294–295

Valsalva ratio, in autonomic nervous system
evaluation, 293–294

Vascular claudication, lumbar spinal
stenosis and, versus neurogenic
intermittent claudication, 31–32

Vascular disorders, and neck
pain, 462–464

Vasculitic syndromes, multifocal
neuropathy in, electrodiagnosis of, 376

Vertebral compression fractures, benign
versus malignant, 542

Vibrameter, in quantitative sensory testing,
272

Vibratory Sensory Analyzer, in quantitative
sensory testing, 273

Vibratron II, in quantitative sensory testing,
272

Vincristine-induced neuropathy,
electrodiagnosis of, 375

Visual Analogue Pain Rating Scales, for
neck pain, 581

Visualization, for neck pain, 654–655

Vitamin B6-induced neuropathy,
electrodiagnosis of, 379–380

Vitamin E deficiency, neuropathy with,
electrodiagnosis of, 379

von Frey hairs, in quantitative sensory
testing, 271

W

Waddell’s signs, in lumbar spinal stenosis,
36, 37

Wohlfart-Kugelberg-Welander disease,
epidemiology of, 329

Wound infections, spinal decompression
and, 148

Wrist, flexed, in upper motoneuron
syndrome, 856–857, 869–871

Wrist disorders, in children, botulinum
toxin for, 712

X

X-linked bulbar muscular atrophy,
epidemiology of, 328

Y

Yoga, for neck pain, 665–666

Z

Zanaflex, for neck pain, 636
for spinal cord injury, botulinum toxin

with, 904

Zidovudine, and myopathies,
electrodiagnosis of, 427–428

Zostrix, for neck pain, 637


