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A

AADI, see Anterior atlanto-
odontoid interval (AADI)
AAOS, see American Academy
of Orthopaedic Surgeons

(AAOS)

AAS, see Atlantoaxial
subluxation (AAS)

ABCs, see Aneurysmal bone
cysts (ABCs)

ABI, see Ankle-brachial index
(ABI)

ACDF, see Anterior cervical
diskectomy and fusion
(ACDF)

ACR, see Anterior column
realignment (ACR)

Acute traumatic central cord
syndrome (ATCCS) 303

Adamkiewicz anastomoses 27

Adam’s forward bend test
243

AD], see Atlantodental interval
(ADI)

Adjacent-segment disease
(ASD) 265, 435

Adolescent idiopathic scoliosis
(AIS)

- bracing 254

- clinical evaluation 250

- definition 250

- instrumented level
selection 256

- key points 249

- Lenke classification 255

- management overview 253

- observation 254

- physical therapy 254

- prevalence 250

- radiographic evaluation
250

- skeletal maturity 253

- surgical intervention 255

Adolescent idiopathic scoliosis
(AIS) 249,251

Adult degenerative deformity

- background 262

- complications 265

- evaluation of 263

- key points 261

- signs, symptoms, and
physical examination 262

- spinopelvic parameters 264

- treatment 264

Adult degenerative deformity
261

Adult degenerative scoliosis,
see Adult degenerative
deformity

Adult respiratory distress
syndrome (ARDS) 323

Advanced Trauma Life Support
(ATLS) protocol 175-176

Age-adjusted ideal alignment
goals 273

AIS, see Adolescent idiopathic
scoliosis (AIS)

ALARA (as low as reasonably
achievable) 73

ALIF, see Anterior lumbar
interbody fusion (ALIF)

ALL, see Anterior longitudinal
ligament (ALL)

Allogenic biologics

- allografts 124

- bone morphogenetic protein
(BMP) 125

- demineralized bone matrix
(DBM) 125

- synthetic biologics

—- bioactive glass 125

—— ceramics 125

—- platelet derivatives 126

—— polymer-based
compounds 126

- synthetic biologics 125

Allogenic biologics 124

Allografts 124, 127,397

ALS, see Amyotrophic lateral
sclerosis (ALS)

American Academy of
Orthopaedic Surgeons
(AAOS) 74

American Society of
Anesthesiologists (ASA) 323

American Spinal Injury
Association (ASIA) scoring
scale, ASIA neurological
scoring system 163

American Spinal Injury
Association (ASIA) scoring
scale 148

Aminoff-Logue scale 426, 427

Ampicillin-sulbactam 321

Amyotrophic lateral sclerosis
(ALS) 219

An technique 385

ANA, see Antinuclear antibody
(ANA)

Anatomical anomalies 26

Anderson D’Alonzo
classification of dens
fractures 155

Aneurysmal bone cysts (ABCs)
194

Ankle-brachial index (ABI) 225

Ankylosing spondylitis (AS)
286-287, 289

Ankylosing spondylitis
seronegative arthropathy

- background 287

- diagnosis 288

- neuroimaging 289

- signs, symptoms, and
physical examination 287

- treatment 289

- workup 288

Ankylosing spondylitis
seronegative arthropathy
287

Annulotomy 498
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Annulus fibrosus, formation
of 33,476,498

Anterior access, key structures
on 559

Anterior atlanto-odontoid
interval (AADI) 290

Anterior cervical corpectomy,
see Cervical corpectomy,
anterior

Anterior cervical diskectomy,
see Cervical diskectomy,
anterior

Anterior cervical diskectomy
and fusion (ACDF) 349, 377,
402, 420

Anterior column realignment
(ACR) 273

Anterior longitudinal ligament
(ALL) 415,518

Anterior lumbar interbody
fusion (ALIF)

- advantages 556

- complications 558

- indications 557

- outcomes 560

- patient-specific
considerations 559

- pearls 560

- preoperative imaging
considerations 557

- technique 557

Anterior lumbar interbody
fusion (ALIF) 227,272,556

Anterior spinal artery (ASA)
17,26, 280

Anteroposterior (AP)
dimension 14

Antibiotics, prophylactic 100,
580

Anticoagulation

- prophylactic 109

- reversal of 110

Antifibrinolytic agents 115

Antinuclear antibody (ANA)
286

Antithrombotics

- postoperative
thromboembolic events,
treatment of 110

- preoperative
thromboembolic events,
treatment of 110

- reversal agents of 111

AO-Magerl classification
system 163

AOSpine Subaxial Cervical
Spine Injury Classification
System 156

AP dimension, see
Anteroposterior (AP)
dimension

Apical vertebral rotation
(AVR) 258

Apical vertebral translation
(AVT) 258

Aprotinin 535

Arachnoiditis 302

Arcuate foramen, formation of
4

ARDS, see Adult respiratory
distress syndrome (ARDS)

Arteriovenous fistula
classification of Spetzler et
al 281

Arteriovenous fistulas (AVFs)

- extradural AVFs 426

- intradural-dorsal AVF 283

- intradural-dorsal AVFs 426

- intradural-ventral AVF 284

- intradural-ventral AVFs
426

Arteriovenous fistulas (AVFs)
277

Arteriovenous lesions 279

Arteriovenous malformation
classification, of Spetzler et
al' 282

Arteriovenous malformations
(AVMs)

- conus AVMs 427

- extradural-intradural
AVMs 426

- intramedullary AVMs 427

Arteriovenous malformations
(AVMs) 277,283

Artery of Adamkiewicz 27,
469

Arthroplasty, cervical, see
Cervical arthroplasty

AS, see Ankylosing spondylitis
(AS)

ASA, see American Society of
Anesthesiologists (ASA);
Anterior spinal artery (ASA)

ASD, see Adjacent-segment
disease (ASD)

ASIA scoring scale, see
American Spinal Injury
Association (ASIA) scoring
scale

Astrocytomas 211,213

ATCCS, see Acute traumatic
central cord syndrome
(ATCCS)

Atlantoaxial joint 4

Atlantoaxial subluxation
(AAS) 287

Atlantodental interval (ADI)
339

Atlantooccipital dissociation

- background 149

- imaging 150

- treatment 151

Atlantooccipital dissociation
149,317

Atlantooccipital joint 4

Atlas (C1) anatomy 4,5

Atlas (C1) fracture

- background 151

- imaging 151

- signs, symptoms, and exam
151

- treatment 152

Atlas (C1) fracture 151

ATLS protocol, see Advanced
Trauma Life Support (ATLS)
protocol

Augmentation, vertebral body,
see Vertebral body
augmentation

Autografts 121, 123,123,127

Autologous biologics

- autografts 123

- bone marrow aspirate
(BMA) 124

- growth factors 124

Autologous biologics 123

AVFs, see Arteriovenous fistulas
(AVFs)

AVMs, see Arteriovenous
malformations (AVMs)

AVR, see Apical vertebral
rotation (AVR)

AVT, see Apical vertebral
translation (AVT)
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- complications 553

- indications 551

- key points 551

- outcomes 553

- pearls 554

- postoperative care 553

- technique 552

Awake spine surgery 551

Axial back pain from facet joint
disease

- imaging 228

- signs, symptoms, and exam
227

- treatment 228

- workup 228

Axial back pain from facet joint
disease 227

Axial back pain from
intervertebral disk disease
without deformity

- imaging 227

- signs, symptoms, and exam
226

- treatment 227

- workup 227

Axial back pain from
intervertebral disk disease
without deformity 226

Axis (C2) anatomy 4, 5

Axis (C2) fracture

- background 152

classification/treatment

152

- imaging 152

- signs, symptoms, and exam
152

Axis (C2) fracture 152

Axis fracture and traumatic
spondylolisthesis 152

B

Babinski sign 54, 59

Ball-tipped probe 484

Bamboo spine 287,288

Bedside procedures

- complications

—- halo orthosis and traction
99

—— lumbar puncture or lumbar
drain 99

- complications 99

indications 93

- key points 93

- pearls 100

- postprocedure care

—- halo orthosis and traction
100

—- lumbar puncture or lumbar
drain 100

- postprocedure care 100

technique

—- halo orthosis and traction
94

—— lumbar puncture/lumbar
drain 97

- technique 94

Bedside procedures 93

Beta-tricalcium phosphate
125

Bioactive glass 125

Biologics, spine

- advantages and
disadvantages 127

- allogenic biologics

—- allografts 124

—— bone morphogenetic
protein (BMP) 125

-- demineralized bone matrix
(DBM) 125

-- synthetic biologics 125

- allogenic biologics 124

- autologous biologics

—— autografts 123

—- bone marrow aspirate
(BMA) 124

—— growth factors 124

- autologous biologics 123

- BORE (Bone Osteobiologics
and Evidence) classification
130

- classification 122

- current developments and
trends 131

- evolution and market
growth 121

- key points 121

- minimally invasive spine
surgery (MISS) and
biologics 130

- pearls 132

- pediatric 130

- properties 122,127

Biologics, spine 121

Bipolar cautery 349

Bipolar electrocautery 497

Biportal endoscopic posterior
cervical foraminotomy 407

Blood supply to spinal cord 17

BMA, see Bone marrow
aspirate (BMA)

BMP, see Bone morphogenetic
protein (BMP)

BOnE (Bone Osteobiologics and
Evidence) classification 130

Bone cement, see Polymethyl
methacrylate (PMMA)

Bone grafts, see Grafts

Bone marrow aspirate (BMA)
124

Bone morphogenetic protein
(BMP) 125

Bone stimulation 508

Bony anatomy

cervical spine

—- biomechanics and
mobility 14

- bony landmarks 12

—-- geometric measurements

14

—- vertebrae anatomy 13

cervical spine 12

- craniovertebral junction 4

lumbar spine 31

- sacral-iliac spine 44

- thoracic spine 23

Bony sacrum

- anterior view of 45

- posterior view of 45

Bowel and bladder function
after sacral resection 586

Brachial plexus 15, 16

Bracing 168

BRAIST study 254

Brown-Sequard syndrome
149, 154

BRYAN cervical disk 357

BRYAN device 356-357

Burst fracture 166

C

C-arm 75,525
C-reactive protein (CRP) 184
C1 (atlas), anatomy of 4,5
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C1 fracture, see Atlas (C1)
fracture
C1 lateral mass screw with C2
pars, pedicle or translaminar
screws 339
C1-C2 fixation techniques
- complications 344
- indications of 338
- key points 337
- pearls 344
- postoperative care 344
- preparation for
—-- C1-C2 fixation constructs
339
—— C1-C2 transarticular
screws 343
—- C1-C2 wiring methods
343
- preparation for 339
C1-C2 fixation techniques
337
- See also specific techniques
C1-C2 transarticular screws
337,343
C2 (axis) anatomy 4,5
C2 fracture, see Axis (C2)
fracture; Dens fracture (C2)
C7 plumb line 258, 269-270
C7-sagittal vertical axis (SVA)
269
CAFE study 591
CAGR, see Compound annual
growth rate (CAGR)
Calcium 118
CAN, see Computer assisted
navigation (CAN)
Cap sign 278
Cardiac echo 264
Carotid triangle 19,19
Carpal tunnel syndrome (CTS)
79
Caspar pins 365
Casual gait 56
Cauda equina and conus
medullaris syndromes 303
Cauda equina syndrome (CES)
168
Cavernous malformations
- background 278
- imaging 278
- signs, symptoms, and exam
278

- surgical resection 279

- treatment 279

- workup 278

Cavernous malformations 278

CBC, see Complete blood count
(CBC)

Cefazolin 190

Cefepime 321

Central cord syndrome 219

Central sacral vertical line
(CSVL) 255

Central sagittal vertical line
(CSVL) 270

Ceramics 125

Cerebral palsy, scoliosis with
237

Cerebrospinal fluid (CSF), CSF
leak 209, 322, 419, 507

Cerebrospinal fluid (CSF) 93,
189, 253, 300, 552

Cervical arthroplasty

- complications 355

indications 354

- key points 353

- outcomes 357

- pearls 358

- postoperative care 356

- technique 354

Cervical arthroplasty 353

Cervical corpectomy, anterior

- complications 376

- indications 372

- key points 371

- outcomes 379

- pearls 380

- postoperative care 379

- technique 373

Cervical corpectomy, anterior
371

Cervical disk herniation

- background 216

- signs, symptoms, and
physical examination 217

- treatment 218

- workup 217

Cervical disk herniation 216

Cervical diskectomy, anterior

- complications 366

- indications 361

- key points 361

- outcomes 367

- pearls 367

- postoperative care 367

- technique 361

Cervical diskectomy, anterior
361

Cervical foraminotomy,
posterior

- biportal endoscopic

posterior cervical

foraminotomy 407

complications of 409

- endoscopic posterior
cervical foraminotomy 408

- endoscopic techniques, full
endoscopic posterior
cervical foraminotomy 406

- endoscopic techniques
406

- foraminotomy under
microscope 404

- indications and
contraindications

—- contraindications 402

— indications 402

indications and

contraindications 402

key points 401

microsurgical techniques

—— open microscopic
procedure 403

—— tubular retractor

procedure 403

microsurgical techniques

403

outcomes 410

- pearls 410

posterior cervical

foraminotomy,

complications of 409

postoperative care 409

- technique

— patient positioning 402

—— preparation and draping
403

—- surgical techniques 403

- technique 402

Cervical foraminotomy,
posterior 401

Cervical ganglia 365

Cervical laminectomy

- complications 388

- contraindications 384

- indications 384
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- key points 383

- outcomes 389

- pearls 389

- postoperative care 389

- technique 384

Cervical laminectomy 383

Cervical laminoplasty

- complications 397

- contraindications 393

- indications 392

- key points 392

- outcomes 398

- pearls 399

- postoperative care 398

- technique 393

Cervical laminoplasty 392

Cervical lordosis 221, 393

Cervical open reduction
techniques

- complications 417

- indications 414

- key points 413

- outcomes 419

- pearls 420

- postoperative care 419

- technique

—- anterior approach 414

—- posterior approach 417

- technique 414

Cervical open reduction
techniques 413

Cervical orthoses (CO) 104

Cervical plexus 15

Cervical segment 404

Cervical spine

- bony anatomy

—— biomechanics and
mobility 14

—— bony landmarks 12

-- geometric measurements
14

—— vertebrae anatomy 13

- bony anatomy 12

- carotid triangle 19

- diffuse idiopathic skeletal
hyperostosis in 292

- key points 12

- lateral view of 13

- ligamentous anatomy 19

- muscular anatomy 20

- neural anatomy

—- brachial plexus 15

— cervical plexus and phrenic
nerve 15
- geometric orientation 14
— sympathetic ganglia 16
neural anatomy 14
pearls 20
single-level corpectomy in
378
surgical field after single-
level corpectomy in 377
variations in anatomy 20
vascular anatomy
— blood supply to spinal
cord 17
— transverse foramen and
vertebral artery 18
- venous drainage 17
- vertebral artery segments
17
vascular anatomy 17

Cervical spine 12, 56, 405
Cervical Spine Research

Society 149

Cervical spondylotic

C

C
C

C
C
C

C

myelopathy

background 219

signs, symptoms, and
physical examination 219
treatment 221

workup 220

ervical spondylotic
myelopathy 219

ervical traction 94

ervical trauma

general principles 147
key points 147

upper cervical spine trauma

- atlantooccipital
dissociation 149

- atlas fracture 151

- axis fracture and traumatic
spondylolisthesis 152

- dens fracture 154

- subaxial cervical spine
trauma 156

upper cervical spine
trauma 149

ervical trauma 147

ervical vertebrae 14-15

ervicalgia and cervicogenic
headaches 368

ervicogenic headache 368

Cervicothoracic orthosis
(CTO) 106, 168

Cervicothoracolumbosacral
orthoses (CTLSO) 106

CES, see Cauda equina
syndrome (CES)

Chance fractures 167

Chance-type fracture 166

Chemotherapy for primary
spine tumors 198-199

Chondrosarcomas 194

Chordomas 194

Clindamycin 321

Cloward/Richardson-type
retractors 365

CMS, see Conus medullaris
syndrome (CMS)

CO, see Cervical orthoses (CO)

Cobb angles 538

Cobb ratio 258

Collapsing scoliosis, see Adult
degenerative deformity

Complete blood count (CBC)
301

Compound annual growth rate
(CAGR) 122

Compression fracture 166

Computed tomography (CT)

- for atlantooccipital
dissociation 151

- for atlas (C1) fracture 151

- for axial back pain from
intervertebral disk disease
without deformity 227

- for cervical disk herniation
217

- for cervical spondylotic
myelopathy 220

- for cervical trauma 148

- for congenital anomalies
139

- for congenital scoliosis 236

- for Klippel-Feil syndrome
140

- for navigation in spine 439

- for sacrectomy 580

— for spinal epidural abscess
(SEA) 306

- for spondyloarthropathies
287

- for thoracolumbar trauma
162
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- for transoral
odontoidectomy 324

- for vertebral body
augmentation 591

Computed tomography (CT)
myelogram

- for axial back pain from
intervertebral disk disease
227

- for cervical disk herniation
217

- for cervical spondylotic
myelopathy 220

- for neurogenic claudication
226

- for spinal emergencies 299

- for spinal epidural abscess
306

Computed tomography (CT)
myelogram 64

Computed tomography
angiography (CTA) 11

Computer assisted navigation
(CAN)

- description 439

- future of spinal navigation
441

- indications and advantages
440

- key points 439

- pearls 441

Computer assisted navigation
(CAN) 439

Congenital and neuromuscular
scoliosis, etiologies of 234

Congenital anomalies

- dysjunction, anomalies of

—— myelomeningocele 141

—— spinal lipomas 141

- dysjunction, anomalies of
141

- key points 137

- notochord formation,
anomalies of, split cord
malformations (SCMs) 140

- notochord formation,
anomalies of 140

- pearls 142

- vertebral developmental
abnormalities

—- congenital scoliosis 137

—- Klippel-Feil syndrome
(KFS) 139

- vertebral developmental
abnormalities 137

Congenital anomalies 137,
138

Congenital scoliosis, see
Scoliosis, congenital

Congress of Neurological
Surgeons 149

Contrast, gadolinium 184

Conus AVMs 427

Conus medullaris syndrome
(CMS) 168

Conus syndrome 474

Cortical vs. cancellous
autografts 123

Corticosteroids 289

Costotransversectomy 454,
455

Cranial-caudal angle 498

Craniovertebral junction (CV])

- anterior and lateral views 3

- bony anatomy 4

- key points 3

- ligamentous anatomy 6

- ligaments, attachments and
modes of action 8

- ligaments 10

- muscular anatomy 6

- musculature, attachments
and modes of action 7

- neural anatomy 4

- pearls 10

- range of motion 4

- vascular anatomy 5

Craniovertebral junction (CVJ])
3

CRP, see C-reactive protein
(CRP)

CSF, see Cerebrospinal fluid
(CSF)

CSVL, see Central sacral vertical
line (CSVL); Central sagittal
vertical line (CSVL)

CT, see Computed tomography
(CT)

CT myelogram, see Computed
tomography (CT) myelogram

CT navigation in spine surgery

- description 439

- future of spinal navigation
441

- indications and advantages
440

- key points 439

- pearls 441

CT navigation in spine surgery
439

CTA, see Computed
tomography angiography
(CTA)

CTLSO, see
Cervicothoracolumbosacral
orthoses (CTLSO)

CTO, see Cervicothoracic
orthosis (CTO)

CTS, see Carpal tunnel
syndrome (CTS)

Curettes 498

Current developments and
trends 131

CV]J, see Craniovertebral
junction (CV])

D

D wave monitoring 90, 211

DBM, see Demineralized bone
matrix (DBM)

De novo scoliosis, see Adult
degenerative deformity

Decompression without fusion
for sagittal imbalance 271

Deep vein thrombosis (DVT)
110,472

Degenerative deformity, adult,
see Adult degenerative
deformity

Degenerative lumbar scoliosis,
see Adult degenerative
deformity

Degenerative lumbar spine
disease

- axial back pain

—— from facet joint disease

227
—- from intervertebral disk
disease 226

- background 224

- degenerative scoliosis and
kyphosis 230
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- key points 223

- neurogenic claudication
225

- radicular pain 224

- spondylolisthesis 228

Degenerative lumbar spine
disease 223

Degenerative scoliosis and
kyphosis

- imaging 230

- signs, symptoms, and exam
230

- treatment 230

- workup 230

Degenerative scoliosis and
kyphosis 230

Demineralized bone matrix
(DBM) 125, 130

Denis classification of sacral
fractures 174

Dens fracture (C2)

- Anderson and D’Alonzo
classification of 155

- background 154

- classification 154

- imaging 154

- treatment 154

Dens fracture (C2) 154

Dens, approach to 332

Dermatomes 26

Destandau’s technique 408

DEXA, see Dual-energy X-ray
absorptiometry (DEXA)

Dexamethasone 354, 356

Diazepam 389

DIC panel, see Disseminated
intravascular coagulation
(DIC) panel

Dickman Classification of
transverse alar ligament
injuries 151

Diffuse idiopathic skeletal
hyperostosis (DISH)

- background 291

- signs, symptoms, and
physical examination 291

- treatment 292

- workup/neuroimaging 291

Diffuse idiopathic skeletal
hyperostosis (DISH) 287,
291

Diffuse idiopathic skeletal
hyperostosis in cervical
spine 292

DISH, see Diffuse idiopathic
skeletal hyperostosis (DISH)

Disk anulectomy 365

Disk herniation nomenclature
66

Diskectomy 498, 585

- See also Cervical diskectomy,
anterior

Disseminated intravascular
coagulation (DIC) panel 301

Dorsal ramus rhizolysis 228

Dual-energy X-ray
absorptiometry (DEXA)
115,263

Duchenne’s muscular
dystrophy, scoliosis with
237

DVT, see Deep vein thrombosis
(DVT)

Dysjunction, anomalies of

- myelomeningocele 141

- spinal lipomas 141

Dysjunction, anomalies of 141

E

EACA, see Epsilon-
aminocaproic acid (EACA)

Electrodiagnostic testing in
spine surgery

- electromyogram (EMG) 79

- electromyogram/nerve
conduction studies (EMG/
NCSs) pearls 82

- key points 78

- nerve conduction study
(NCS) 79

- radiculopathy,
pathophysiology of 81

Electrodiagnostic testing in
spine surgery 78

Electromyogram/nerve
conduction studies (EMG/
NCSs) pearls 82

Electromyography (EMG)

- for radicular pain 225

- free run (sEMG) 87

- triggered (tEMG) 88

Electromyography (EMG) 79,
208, 225, 525

Embryology of the spine 138

EMG, see Electromyography
(EMG)

End plate changes, Modic, see
Modic end plate changes

Endoscopic endonasal
odontoidectomy

- complications 332

- indications 329

- key points 328

- outcomes 334

- pearls 335

- postoperative care 334

- radiographic predictors 330

- technique 329

Endoscopic endonasal
odontoidectomy 328

Endoscopic lumbar techniques

- complications 494

- indications 490

- key points 490

- outcomes 494

- pearls 494

- postoperative care 494

- surgical technique 491

Endoscopic lumbar
techniques 490

Endoscopic posterior cervical
foraminotomy

- biportal 407

- full 406

Endoscopic posterior cervical
foraminotomy 408

Endoscopic techniques, full
endoscopic posterior
cervical foraminotomy 406

Endoscopic techniques 406

Endotracheal (ET) anesthesia
321

Enteropathic arthritis 286

Enthesopathy 564

EP, see Erb’s point (EP)

Ependymomas 208,211

Epidural abscess, spinal, see
Spinal epidural abscess (SEA)

Epidural D wave monitoring
for intradural/
intramedullary pathology
90
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Epidural infections

- etiology, epidemiology, and
pathogenesis 187

- patient presentation 187

- prognosis/complications
188

- treatment 188

- workup 187

Epidural infections 187

Epidural spinal hematomas
302

Epsilon-aminocaproic acid
(EACA) 115

Erb’s point (EP) 86

Erythrocyte sedimentation rate

(ESR) 184
ESR, see Erythrocyte
sedimentation rate (ESR)

ET anesthesia, see Endotracheal

(ET) anesthesia

Ethylene glycol 125

Evidence-based medicine
statements 75

Ewing sarcoma 194

Examination, physical

- key points 53

- pearls 59

- spinal-related examination,
main components of 53

Examination, physical 53

External beam radiation
therapy 204

External electrical bone
stimulation 508

Extracavitary approach, lateral,

see Lateral extracavitary
approach

Extradural AVFs 426

Extradural venous drainage 27

Extradural-intradural AVMs
426

Extreme lateral interbody
fusion (XLIF) 227

Extruded disk fragment
removed en bloc 478

F

FABERE/Patrick’s test 58

Facet joint disease, see Axial
back pain from facet joint
disease

FADIR (Flexion, Adduction,
Internal Rotation) 58

Femoral stretch test/reverse
straight-leg-raising 58

FFP, see Fresh frozen plasma
(FFP)

Fixation, see Lateral mass
fixation; Lumboiliac
fixation; Lumbopelvic
fixation

FLAIR, see Fluid-attenuated
inversion recovery (FLAIR)

Fluid-attenuated inversion
recovery (FLAIR) 66

Fluoroscopy 25

Fluoroscopy-based navigation
systems 440

Foramen magnum boundaries
4

Foraminotomy 497

Foraminotomy under
microscope 404

Forteo (teriparatide) 115

Frameless stereotactic
navigation 581

Free run electromyography
(sEMG) 87

Free-run EMG 87

Freehand technique 432

Freehand thoracic pedicle
screw insertion

- complications 435

- freehand screws for
deformity 433

- indications 430

- key points 430

- outcomes 436

- pearls 436

- postoperative care 435

- technique, extrapedicular
(“in-out-in") 436

- technique 431

Freehand thoracic pedicle
screw insertion 430

Fresh frozen plasma (FFP)
115

Full endoscopic posterior
cervical foraminotomy
406

Fusion, see Occipitocervical
fusion; Posterior lumbar
interbody fusion (PLIF)

G

Gadolinium contrast 184

Gadolinium-based IV contrast
medium 65

Gadolinium-enhanced sagittal
MRI sequence 209-210

Gallie wiring technique 344

Galveston technique,
modified 585

Gardner-Wells tongs 95, 96,
373,417

Giant cell tumors 580

Gill laminectomy 532

Gradient-recalled echo (GRE)
sequences 278

Grafts 121

- See also specific graft types

Gram-positive Staphylococcus
aureus 305

GRE sequences, see Gradient-
recalled echo (GRE)
sequences

Growth factors 124

H

Hreflex 88

HA, see Hydroxyapatite (HA)

Halo fixator 104

Halo orthosis and traction

- complications 99

- indications 93

- outcomes 100

postprocedure care 100

- technique 94

Halo pin sites 94

Halo rings 95

Halo vest fixation technique
95, 95

Hangman'’s fracture, Levine and
Edwards classification 153

Hangman'’s fracture 152

Harris’s Rule of 12 150

Hemangioblastomas 211

Hemangiomas 198

Hematomas, spinal

- background 300

imaging 301

- signs, symptoms, and exam
300

- treatment 302
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- workup 301

Hematomas, spinal 110, 300

Hemovac drain 463

Heparin 109

Herniated disk, see Cervical
disk herniation; Thoracic
disk herniation (TDH)

Herniated nucleus pulposus
(HNP) 67,304,474

High-grade astrocytomas 211

High-intensity zone (HIZ) 65

Hip and sacral pain 58

HIZ, see High-intensity zone
(HIZ)

HLA associations, see Human
leukocyte antigen (HLA)
associations

HNP, see Herniated nucleus
pulposus (HNP)

Hoffmann's sign 54

Horner’s syndrome 365, 419

Human leukocyte antigen
(HLA) associations 286

Hydroxyapatite (HA) 125

Hyperextension lateral
radiograph 244

Hyperkyphosis 538

Hypertonia 219

IAP, see Inferior articular
process (IAP)

ICDs, see Implantable
cardioverter-defibrillators
(ICDs)

ICG, see Indocyanine green
angiography (ICG)

ICP, see Intracranial pressure
(ICP)

IJVT, see Thrombosis of
internal jugular vein (I[JVT)

Imaging 62

- See also Computed
tomography (CT); Magnetic
resonance imaging (MRI);
Myelography; X-rays

Implantable cardioverter-
defibrillators (ICDs) 67

Indocyanine green
angiography (ICG) 284

Infection

- epidural infections

—— diagnostic workup 187

—- etiology, epidemiology, and

pathogenesis 187

patient presentation 187

—— prognosis/complications
188

—- treatment 188

- epidural infections 187

- intradural infections

—- diagnosticworkup 189

—— etiology, epidemiology, and
pathogenesis 188

—-- patient presentation 189

—— prognosis/complications
189

—— treatment 189

- intradural infections 188

- key points 184

- postoperative infections

—— diagnosticworkup 190

—— etiology, epidemiology, and
pathogenesis 190

—— patient presentation 190

—— prognosis/complications
191

—— prophylaxis 190

—-— treatment 191

- postoperative infections
190

- pyogenic vertebral
osteomyelitis and diskitis

—- diagnostic workup 186

—- etiology, epidemiology, and
pathogenesis 185

—- patient presentation 186

—— prognosis/complications
187

—- treatment 186

- pyogenic vertebral
osteomyelitis and diskitis
185

Infection 184

Inferior articular process (IAP)
497

Inferior gluteal nerve 46

Interbody device placement
498

Interspinous ligament 19

Intervertebral disk 26

Intervertebral disk disease
without deformity, see Axial
back pain from
intervertebral disk disease
without deformity
Intervertebral disk disease,
axial back pain from 226
Intervertebral foramen,
borders of 34
Intracranial pressure (ICP)
331
Intradural extramedullary and
intramedullary spinal
tumors
- complications 212
- indications 207
- key points 207
- pearls 214
- postoperative care 213
- surgical technique
—- for intradural
extramedullary tumors
208

—- for intradural
intramedullary tumors 211

- surgical technique 208

Intradural extramedullary and
intramedullary spinal
tumors 207

Intradural extramedullary
tumors, surgical technique
for 208

Intradural infections

- diagnosticworkup 189

- etiology, epidemiology, and
pathogenesis 188

- patient presentation 189

- prognosis/complications
189

- treatment 189

Intradural infections 188

Intradural intramedullary
tumors, surgical technique
for 211

Intradural/intramedullary
pathology, epidural D wave
monitoring for 90

Intradural-dorsal AVFs 283,
426

Intradural-ventral AVFs 284,
426
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Intramedullary AVMs 427
Intramedullary hemorrhages
300
Intramedullary lesions, safe
entry zones for 279
Intramedullary spinal cord
abscess (ISCA) 189
Intramedullary tumors 211
Intraoperative monitoring
(I0OM) 85,211
Intraoperative
neuromonitoring in spine
surgery
- epidural D wave monitoring
for intradural/
intramedullary pathology
90
- free-run EMG 87
- Hreflex 88
- key points 84
- mechanomyography
(MMG) 90
- methods 85
- neuromonitoring
—- for the detection of
radiculopathy in three-
column osteotomies 89
—— in spinal deformity
surgery 88
- somatosensory evoked
potentials (SSEP) 85
- transcranial electrical motor
evoked potentials 87
- triggered EMG 88
Intraoperative
neuromonitoring in spine
surgery 84
Inverted Mercedes-Benz” sign
302
I0M, see Intraoperative
monitoring (IOM)
ISCA, see Intramedullary spinal
cord abscess (ISCA)

J

Jefferson fracture 104, 338

K

K-wire, see Kirschner wire
(K-wire)

Kambin’s triangle 492, 504,
506

Kerrison rongeurs 484, 497-
498

KFS, see Klippel-Feil syndrome
(KFS)

Kirschner wire (K-wire) 350,
546

Klippel-Feil syndrome (KFS)
139

Kyphoplasty 593

Kyphosis, see Degenerative
scoliosis and kyphosis

L

Laminectomy 208, 221, 387,
483

- See also Cervical
laminectomy; Lumbar
laminectomy

Laminoforaminotomy 225

- See also Cervical
foraminotomy, posterior

Laminoplasty, cervical, see
Cervical laminoplasty

Laminoplasty 211

Laminotomy defect 477

Langerhans cell histiocytosis
194

Lasegue’s sign/straight-leg
raising 58

Last touched vertebra (LTV)
257

Lateral approaches to
thoracolumbar spine, see
Thoracolumbar spine, lateral
approaches to

Lateral extracavitary
approach 456

Lateral femoral cutaneous
nerve 42

Lateral fluoroscopy 517

Lateral interbody fusion 227

Lateral lumbar interbody
fusion (LLIF)

- complications 520

- contraindications 513

- indications 512

- key points 512

- outcomes 521

- patient positioning 514

- pearls 521

- postoperative care 521

- preoperative planning 513

- prone lateral (PL) 514,516

- prone transpsoas (PTP)
515,517

- standard 514

- technique 516

Lateral lumbar interbody
fusion (LLIF) 272,512,515~
516

- See also Single-position
lateral lumbar interbody
fusion

Lateral mass fixation

- An technique 385

- Anderson technique 385

- Magerl technique 385, 386

- Roy-Camille technique 385

Lateral mass fixation 385

Lateral retropleural thoracic
diskectomy 463

Lenke classification of
scoliosis 255

Levine and Edwards
classification of hangman’s
fracture 153

Lidocaine 97

Ligamentous anatomy

- cervical spine

—- carotid triangle 19

—- ligamentous anatomy 19

—— muscular anatomy 20

- cervical spine 19

craniovertebral junction 6

lumbar spine 38

- sacral-iliac spine 48

- thoracic spine 27

Ligamentous anatomy 19

Ligaments

- lumbar 48

- ossification of the posterior
longitudinal ligament
(OPLL) 221

- sacrotuberous 48

- thoracic 28

- transverse alar ligament
(TAL) 151

Ligaments, see Anterior
longitudinal ligament (ALL);
Posterior longitudinal
ligament (PLL)
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Ligamentum flavum 19

Ligamentum nuchae 19

Lipomas 141

LIV, see Lower instrumented
vertebra (LIV)

LL, see Lumbar lordosis (LL)

LLIF, see Lateral lumbar
interbody fusion (LLIF)

LMWH, see Low molecular
weight heparin (LMWH)

Longus colli muscles 20

Lordosis 33

Low molecular weight heparin
(LMWH) 109

Lower back, deep muscles of
41

Lower instrumented vertebra
(LIV) 255

LP, see Lumbar puncture (LP)

LSO, see Lumbosacral orthoses
(LSO)

LTV, see Last touched vertebra
(LTV)

Lumbar drain

- complications 99

- postprocedure care 100

- technique 97

Lumbar drain 94

Lumbar interbody fusion, see
Anterior lumbar interbody
fusion (ALIF); Lateral lumbar
interbody fusion (LLIF);
Minimally invasive
transformational lumbar
interbody fusion (MIS-TLIF);
Open transforaminal lumbar
interbody fusion; Posterior
lumbar interbody fusion
(PLIF); Single-position
lateral lumbar interbody
fusion; Transforaminal
lumbar interbody fusion
(TLIF)

Lumbar laminectomy

- complications 486

- indications 482

- key points 482

- outcomes 487

- pearls 487

- postoperative care 486

- technique 483

Lumbar laminectomy 482

Lumbar lordosis (LL) 31,269

Lumbar microdiskectomy 474

Lumbar plexus 37,518

Lumbar plexus motor and
sensory innervation 35

Lumbar puncture (LP)

- complications 99

- postprocedure care 100

- technique 97

Lumbar puncture (LP) 94, 98

Lumbar spine

- arterial vasculature of 38

- bony anatomy 31

- key points 31

- ligamentous and muscular
anatomy 38

- ligaments of 39

- muscle groups of 40

- neural anatomy 33

- pearls 40

- retroperitoneal approach to
470

- showing decompressed
thecal sac and nerve roots
485

- vascular anatomy 34

Lumbar spine 31, 58,519

Lumbar vertebra 32

Lumboiliac fixation 176

Lumbopelvic fixation 176, 180

Lumbosacral lordosis 268

Lumbosacral orthoses (LSO)
106

Lumbosacral orthosis (LSO)
168

Lumbosacral trunk 46

M

Magerl technique 20, 343, 385

Magnetic resonance
angiography (MRA) 11

Magnetic resonance imaging
(MRI)

- for adolescent idiopathic
scoliosis (AIS) 253

- for ankylosing spondylitis
289

- for arteriovenous fistulas
(AVFs) 283

- for arteriovenous
malformations (AVMs) 283

for atlas (C1) fracture 152
for axial back pain from facet
joint disease 228

for axial back pain from
intervertebral disk disease
227

for axial back pain from
intervertebral disk disease
without deformity 227

for cavernous
malformations 278

for cervical disk herniation
217

for cervical spondylotic
myelopathy 220

for cervical trauma 149,
151

for congenital scoliosis 236
for degenerative scoliosis
and kyphosis 230

for dens fracture (C2) 154
for disk degeneration 65
for endoscopic endonasal
odontoidectomy 334

for epidural infections 187
for intradural
extramedullary tumors 208
for intradural infections
191

for intramedullary tumors
211

for neurogenic claudication
226

for neuromuscular scoliosis
238

for ossification of the
posterior longitudinal
ligament (OPLL) 294

for pyogenic vertebral
osteomyelitis and diskitis
186

for radicular pain 224

for rheumatoid arthritis
(RA) 290

for Scheuermann’s
kyphosis 244

for spinal cord injury 65
for spinal emergencies 299,
301, 304, 306

for spinal epidural abscess
(SEA) 306

for spinal hematomas 301
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- for spinal infections 184

- for spinal metastases 202

- for spondyloarthropathies
289

- for spondylolisthesis 229

- for subaxial cervical spine
trauma (C3-C7) 157

- for thoracolumbar trauma
162

- for Type B injuries 177

- for Type Cinjuries 179

- gadolinium contrast use in
184

Magnetic resonance imaging
(MRI) 64-65

Marie-Strumpell disease, see
Ankylosing spondylitis (AS)

Mayfield head holder 417

McAfee classification system
164

Mechanomyography (MMG)
90

Meningiomas 209,214

MEPs, see Motor evoked
potentials (MEPs)

Meralgia paresthetica 42

Methotrexate 289

Methylprednisolone 147, 149,
304

Metronidazole 321

Metzenbaum scissors 349

Meyerding classification of
spondylolisthesis 229

Microdiskectomy

- incision 479

- lumbar, see Lumbar
microdiskectomy

Microdiskectomy 225

Middle cervical ganglia
anatomy 365

Mini-C-arm 75

Minimally invasive anterior
column release (MIS ACR)
518,521-522

Minimally invasive lateral
retropleural approach for
thoracic diskectomy

- complications 463

- indications 461

- key points 460

- outcomes 464

- pearls 464

- postoperative care 464

- technique 461

Minimally invasive lateral
retropleural approach for
thoracic diskectomy 460

Minimally invasive spine
surgery (MISS), and
biologics 130

Minimally invasive spine
surgery (MISS) 122

Minimally invasive surgery
(MIS) 204,516

Minimally invasive

transformational lumbar

interbody fusion (MIS-TLIF)

complications 507

- indications 504

- Kambin’s triangle 504

- key points 504

— outcomes 508

- pearls 508

- postoperative care 508

- technique 505

Minimally invasive
transformational lumbar
interbody fusion (MIS-TLIF)
503

MIS, see Minimally invasive
surgery (MIS)

MIS ACR, see Minimally
invasive anterior column
release (MIS ACR)

MIS-TLIF, see Minimally
invasive transformational
lumbar interbody fusion
(MIS-TLIF)

MISDEF2 algorithm 271, 271

MISS, see Minimally invasive
spine surgery (MISS)

MMG, see Mechanomyography
(MMG)

Modic end plate changes 66

Morel-Lavelle lesion 175,
181

Motion segment 245

Motor evoked potentials
(MEPs) 316,321,323

Motor neuron disease, see
Amyotrophic lateral sclerosis
(ALS)

Motor unit potential (MUP)
activity 87

Motor-evoked potentials
(MEPs) 208, 373,427

MRA, see Magnetic resonance
angiography (MRA)

MRI, see Magnetic resonance
imaging (MRI)

MUP activity, see Motor unit
potential (MUP) activity

Muscle groups of lumbar
spine 40

Muscle relaxants 95

Muscle stretch reflexes,
grading scale 57

Muscle stretch reflexes 57

Muscles, sacroiliac 49

Muscular anatomy

- cervical spine

—- carotid triangle 19

-- ligamentous anatomy 19

—-— muscular anatomy 20

- cervical spine 19

- craniovertebral junction 6

lumbar spine 38

- sacral-iliac spine 48

- thoracic spine 27

Muscular anatomy 20

Myelography 64

Myelomeningocele

- background 141

- imaging 142

- signs, symptoms, and
physical examination 141

- treatment 142

Myelomeningocele 141

Myelopathy, cervical
spondylotic 219

N

NCS, see Nerve conduction
study (NCS)

NDI, see Neck Disability Index
(NDI)

Neck

- cross-sectional anatomy of
374

- superficial anatomy of the
right side of 375

Neck Disability Index (NDI)
357

Nerve conduction study (NCS)
79

from: Baaj et al, Handbook of Spine Surgery (9781684205547)
© 2025. Thieme. All rights reserved.



Index 609

Nerve root tension signs 58

Neural anatomy

- cervical spine

—- brachial plexus 15

—- cervical plexus and phrenic

nerve 15

—-— geometric orientation 14

—-- sympathetic ganglia 16

- cervical spine 14

- craniovertebral junction 4

- lumbar spine 33

- sacral-iliac spine 46

- thoracic spine 25

Neurofibromas 207

Neurogenic claudication 225

Neurogenic shock 169

Neuromonitoring in spinal
deformity surgery 88

Neuromuscular and congenital
scoliosis, etiologies of 234

Neuromuscular scoliosis, see
Scoliosis, neuromuscular

Neurophysiologic monitoring
532

NOMS decision framework
202

Nonsteroidal anti-
inflammatory drugs
(NSAIDs), combining with
steroids 264

Nonsteroidal anti-
inflammatory drugs
(NSAIDs) 289,357,494

Notochord formation
anomalies, split cord
malformations (SCMs) 140

Notochord formation
anomalies 140

NSAIDs, see Nonsteroidal anti-
inflammatory drugs
(NSAIDs)

Nucleus pulposus, herniated,
see Herniated nucleus
pulposus (HNP)

Nucleus pulposus 224

0)

O-arms 75
Occipitocervical fusion
- complications, 317

- indications 315

- key points 315

- outcomes 318

- pearls 318

- postoperative care 318

- technique 316

Occipitocervical fusion 315

Odontoid screw fixation

- complications 350

- indications and
contraindications 347

- key points 347

- outcomes 351

- pearls 351

- postoperative care 350

- technique 348

Odontoid screw fixation 347

Odontoidectomy, transoral

- complications 323

- indications 321

- key points 320

- outcomes 325

- pearls 325

- postoperative care 324

- technique 321

Odontoidectomy, transoral
320

Open and minimally invasive
spinal lumbar
microdiskectomy

- complications 478

- indications 475

- key points 474

- outcomes 480

- pearls 480

- postoperative care 479

- technique

—— minimally invasive
technique 477

—-— open 476

- technique 476

Open and minimally invasive
spinal lumbar
microdiskectomy 474

Open reduction, cervical, see
Cervical open reduction
techniques

Open transforaminal lumbar
interbody fusion

- complications 499

- indications 496

- key points 496

- outcomes 500

- pearls 500

- postoperative care 500

- technique 497

Open transforaminal lumbar
interbody fusion 496

Operating room, bird’s eye
view of 447

OPLL, see Ossification of the
posterior longitudinal
ligament (OPLL)

Optionally motor-evoked
potentials 525

Orthoses 103

Orthotics in spine surgery

- cerivothoracic orthoses
(CTO) 106

- cervical orthoses (CO) 104

- cervicothoracolumbosacral
orthoses (CTLSO) 106

- classifications 104

- indications 103

- key points 103

- lumbosacral orthoses (LSO)
106

- sacroiliac orthoses (SIO)
107

- spinal orthoses,
biomechanics of 103

- thoracolumbosacral
orthoses (TLSO) 106

Orthotics in spine surgery 103

Ossification center 244

Ossification of the posterior
longitudinal ligament (OPLL)

- background 293

- signs, symptoms, and
physical examination 294

- treatment 294

- workup/neuroimaging 294

Ossification of the posterior
longitudinal ligament
(OPLL) 286-287,293

Osteoblastomas 194

Osteoid osteomas 194

Osteoporosis, medications
115,116

Osteotomies 272,584, 585

- See also Pedicle subtraction
osteotomy (PSO)
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P

PA, see Peptide amphiphile (PA)

PAD], see Posterior
atlantodental interval (PADI)

Paget’s disease 115

Palpable surface landmarks
363

Pars interarticularis 40, 497

Patrick’s test, see FABERE/
Patrick’s test

PCC, see Prothrombin complex
concentrates (PCC)

PCM 356

PE, see Pulmonary embolism
(PE)

Pediatric 130

Pedicle probe 434

Pedicle screw placement,
percutaneous, see
Percutaneous pedicle screw
placement

Pedicle screw placement 499

Pedicle subtraction osteotomy
533

Pedicle subtraction osteotomy
(PSO)

- complications 533

- indications 531

- key points 531

- outcomes 535

- pearls 535

- postoperative care 534

- technique 532

Pedicle subtraction osteotomy
(PSO) 264,273,531

PEEK, see Polyetheretherketone
(PEEK)

Pelvic incidence (PI) 264, 269,
270

Pelvic splanchnic nerves 46

Pelvic tilt (PT) 269, 270

Peptide amphiphile (PA) 131

Percutaneous pedicle screw
placement

- complications 547

- indications 544

- key points 544

- pearls 548

- postoperative care 548

- technique 545

Percutaneous pedicle screw
placement 544

Peripheral nerves, dermatomes
and sensory distributions
of 56

PET-CT, see Positron emission
tomography computed
tomography (PET-CT)

PFTs, see Pulmonary function
tests (PFTs)

Pharmacology 109

Phenylephrine 169, 553

Phrenic nerve 15

Physical examination

- key points 53

- pearls 59

- spinal-related examination,
main components of 53

Physical examination 53

PI, see Pelvic incidence (PI)

PICA, see Posterior inferior
cerebellar arteries (PICA)

Pinprick testing 54

PJF, see Proximal junctional
failure (PJF)

PJK, see Postsurgical junctional
kyphosis (PJK), Proximal
junctional kyphosis (PJK)

PL position, see Prone lateral
(PL) position

Plasmacytomas 199

Platelet derivatives 126

Platelet gels 126

Platelet-derived growth factor
(PDGF) 124

PLIF, see Posterior lumbar
interbody fusion (PLIF)

PLL, see Posterior longitudinal
ligament (PLL)

PMMA, see Polymethyl
methacrylate (PMMA)

Polyetheretherketone (PEEK)
126

Polymer-based compounds
126

Polymethyl methacrylate
(PMMA) 126

Ponte osteotomy 272

Positron emission tomography
computed tomography
(PET-CT) 202, 580

Posterior atlantodental interval
(PADI) 287,290, 338, 339

Posterior cervical
foraminotomy, see Cervical
foraminotomy, posterior

Posterior inferior cerebellar
arteries (PICA) 17

Posterior longitudinal ligament
(PLL)

- ossification of

—— background 293

—— signs, symptoms, and
physical examination 294

—- treatment 294

—-— workup/neuroimaging
294

- ossification of 293

Posterior longitudinal ligament
(PLL) 365,376,462

Posterior lumbar interbody
fusion (PLIF) 227,504

Posterior spinal
instrumentation and fusion
(PSIF) 255

Posterior trans-sacral
approach 581

Posterolateral thoracic
approaches

- complications 456

- indications 453

- key points 452

- outcomes 457

- pearls 457

- postoperative care 457

- technique

—— costotransversectomy 455

—- lateral extracavitary
approach 456

- transpedicular approach
455

- technique 454

Posterolateral thoracic
approaches 452

Postoperative infections

- diagnosticworkup 190

- etiology, epidemiology, and
pathogenesis 190

- patient presentation 190

- prognosis/complications
191

- prophylaxis 190
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- treatment 191

Postoperative infections 190

Postoperative thromboembolic
events, treatment of 110

Postsurgical junctional
kyphosis (PJK) 435

Powers ratio 150

Preoperative thromboembolic
events, treatment of 110

PRESTIGE device 356-357

Primary bony spinal column
tumors

- background 194

- key points 194

- pearls 199

- signs, symptoms, and
physical examination 196

- treatment 198

- workup and neuroimaging
197

Primary bony spinal column
tumors 194

ProDisc-C device 356

Prone lateral (PL) position for
LLIF 514,516

Prone transpsoas (PTP)
position for LLIF 515,517

Prophylactic anticoagulation
109

Propofol 415

Prothrombin complex
concentrates (PCC) 115

Proximal junctional failure
(PJF) 265

Proximal junctional kyphosis
(PIK) 265

Pseudarthrosis 265, 508

Pseudoarthrosis 570

PSIF, see Posterior spinal
instrumentation and fusion
(PSIF)

PSO, see Pedicle subtraction
osteotomy (PSO)

Psoas muscle 469

Psoriatic arthritis 286

PT, see Pelvic tilt (PT)

PTP position, see Prone
transpsoas (PTP) position

Pudendal nerve 46

Pulmonary embolism (PE) 110

Pulmonary function tests
(PFTs) 264

Pyogenic vertebral
osteomyelitis and diskitis

- diagnostic workup 186

- etiology, epidemiology, and
pathogenesis 185

- patient presentation 186

- prognosis/complications
187

- treatment 186

Pyogenic vertebral
osteomyelitis and diskitis
185

R

RA, see Rheumatoid arthritis
(RA)

Radiation

- health effects of 73

- units of measure 72

Radiation exposure

- evidence-based medicine
statements 75

- general principles of
radiation protection 73

- key points 71

- pearls 75

Radiation exposure 71

Radiation therapy 204

- See also specific therapies

Radiation-induced spinal cord
injury 204

Radicular pain

- imaging 224

- signs, symptoms, and exam
224

- treatment 225

- workup 224

Radicular pain 224

Radiculopathy

- neuromonitoring for the
detection of 89

- pathophysiology of 81

Radiculopathy 225,228

Radiographic parameters of
spinal deformity

- background 268

- C7 plumb line 270

- imaging 268

- key points 267

- pelvic incidence (PI) 270

- pelvic tilt (PT) 270

- sacral slope (SS) 270

- signs, symptoms, and
physical examination 268

- treatment 270

Radiographic parameters of
spinal deformity 267

Radiographic predictors of
endonasal odontoidectomy
330

Radiographs 62

Radiographs, plain, see X-rays

Radiosurgery therapy 202,
204

- See also specific therapies

Radiotherapy, see Radiation
therapy

Range of motion (ROM) 358

Recombinant forms of BMP
(rhBMP) 125

Recurrent laryngeal nerve
(RLN) injury 376

Reiter syndrome 286

Remifentanil 415

Retrograde ejaculation 471

Retroperitoneal approach to
lumbar spine 470

Retropharyngeal hematoma
419

Reverse straight-leg-raising/
femoral stretch test 58

RF, see Rheumatoid factor (RF)

rhBMP, see Recombinant forms
of BMP (rhBMP)

Rheumatoid arthritis (RA)

- background 289

- neuroimaging 290

- signs, symptoms, and
physical examination 290

- treatment 290

- workup 290

Rheumatoid arthritis (RA)
286, 289

Rheumatoid factor (RF) 286

Rib allograft 397

Right synovial cyst 228

Risser score 253

RLN injury, see Recurrent
laryngeal nerve (RLN) injury

Robotic cervical spine surgery
447

Robotic spine surgery
workflow 446
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Robotics in spine surgery

- complications 445

- indications 445

- key points 444

- outcomes 448

- pearls 449

- postoperative care 448

- technique 445

Robotics in spine surgery 444

ROM, see Range of motion
(ROM)

Romberg’s test 56

Rostral pedicle surface 25

Rotation of spinal cord 424

Rotational subsidence 366

Roy-Camille classification of
sacral fractures 174

Roy-Camille technique for
lateral mass fixation 385

Royal Medical Research Council
of Great Britain scale 53

S

Sacral fractures

- background 173

- Denis classification 174

- neuroimaging 176

- signs, symptoms, and
physical examination 175

- treatment 176

- workup 175

Sacral fractures 173, 174

Sacral laminectomy 178

Sacral nerve roots, dermatomal
map of 47

Sacral slope (SS) 269,270

Sacral-iliac spine

- bony anatomy 44

- key points 44

- ligamentous and muscular
anatomy 48

- neural anatomy 46

- pearls 49

- vascular anatomy 47

Sacral-iliac spine 44

Sacrectomy

- anatomic considerations
580

- complications 586

indications 580

- key points 579

- outcomes 587

- pearls 587

- postoperative care 587

- preoperative considerations/
management 580

- technique

—-- combined anterior-
posterior approach 584

—- reconstruction 585

- technique 581

Sacrectomy 579, 581

Sacroiliac (SI) joint
stabilization 570-571

Sacroiliac joint fusion

- complications 570

- indications 564

- key points 563

- outcomes 573

- pearls 573

- postoperative care

— minimally invasive
technique 572

—- open technique 571

- postoperative care 571

- techniques 564

Sacroiliac joint fusion 563

Sacroiliac muscles, anatomic
relationships 49

Sacroiliac orthoses (SIO) 107

Sacroiliac spine 45

Sacropelvic fixation 176

Sacropelvic trauma

- key points 173

- sacral fractures

—- background 173

—-- neuroimaging 176

—- signs, symptoms, and
physical examination 175

—— treatment 176

—— workup 175

- sacral fractures 173

- traumatic spinopelvic
dissociations

—- background 180

—-— neuroimaging 181

—- signs, symptoms, and
physical examination 181

—— treatment 181

—— workup 181

- traumatic spinopelvic
dissociations 180

- type B injuries

background 177

—-- neuroimaging 177

signs, symptoms, and

physical examination 177

—-- treatment 177

—— workup 177

- type Binjuries 177

- type Cinjuries

—- background 178

—-- neuroimaging 179

—- signs, symptoms, and
physical examination 179

—— treatment 179

—— workup 179

- type Cinjuries 178

Sacropelvic trauma 173

Sacrotuberous ligament 48

Sacrum 44, 46, 48

Sagittal balance 165, 261

Sagittal cuts 301

Sagittal vertical axis (SVA)
264, 267, 269

Salvage techniques 433

SAP, see Superior articular
process (SAP)

Scheuermann’s kyphosis

- background 242

- key points 241

- neuroimaging 244

- pearls 247

- signs, symptoms, and
physical examination 242

- treatment

—— nonoperative 244

—— operative 245

- treatment 244

- workup 243

Scheuermann’s kyphosis
241

Schwannomas 208

Sciatic nerve 46

Scintigraphy, bone 68

SCMs, see Sternocleidomastoid
(SCM); Split cord
malformations (SCMs)

Scoliosis, adolescent idiopathic,
see Adolescent idiopathic
scoliosis (AIS)

Scoliosis 237

- See also Adult degenerative

deformity; Degenerative

scoliosis and kyphosis
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Scoliosis Research Society
classification 237

Scoliosis, congenital

- background 137,233

- classification 137

- etiology 234

- imaging 139

- signs, symptoms, and exam
137,235

- treatment

-- bracing 139

—- surgical morbidity/
mortality 139

- treatment 139,236

- work-up 235

Scoliosis, congenital 137, 139,
233, 237-238, 440

Scoliosis, neuromuscular

- background 237

- Scoliosis Research Society
classification 237

- signs, symptoms, and exam
237

- treatment 238

- workup 237

Scoliosis, neuromuscular 237

Scoliosis, vertebral body
tethering for

- complications 539

- indications 538

- key points 537

- outcomes 540

- pearls 540

- postoperative care 540

- surgical technique 539

Scoliosis, vertebral body
tethering for 537

SCSCS, see Spinal cord shape
classification system (SCSCS)

SEA, see Spinal epidural
abscess (SEA)

Sedimentation sign 263

SECURE-C 356

Senescent lumbar scoliosis, see
Adult degenerative
deformity

Sensory dermatomes 26

Sensory examination 177

SF-36 scores, see Short Form-
36 (SF-36) scores

Shear test 58

Short Form-36 (SF-36) scores
357

Short tau inversion recovery
(STIR) 149, 162

Shoulder pathology 57

SI joint stabilization, see
Sacroiliac (SI) joint
stabilization

Signal-to-noise ratio 86

Single-position lateral lumbar

interbody fusion

complications 527

indications 524

key points 524

- outcomes 528

- pearls 529

postoperative care 528

- technique 525

Single-position lateral lumbar
interbody fusion 524

- See also Lateral lumbar
interbody fusion (LLIF)

SINS score 203-204

Sinuvertebral nerve 26

SIO, see Sacroiliac orthoses
(SI0)

Skeletal maturity 253

Skeletal Oncology Research
Group (SORG) nomogram
203

SLR, see Straight-leg-raising
(SLR)

Smith-Petersen osteotomy
(SPO)

- complications 533

- indications 531

- key points 531

- outcomes 535

- pearls 535

- postoperative care 534

- technique 532

Smith-Petersen osteotomy
(SPO) 264,272,531,534

Smith-Robinson approach
354

Somatosensory evoked
potentials (SSEPs) 85, 89,
316, 321,323

Somatosensory-evoked
potentials (SSEPs) 208, 211,
373,427,525

SORG nomogram, see Skeletal
Oncology Research Group
(SORG) nomogram

Spence rule 151

Spetzler et al classification of
arteriovenous fistulas
(AVFs) 281

Spetzler et al classification of
arteriovenous
malformations (AVMs) 282

Spetzler-Sonntag transoral
retractor 322

Spinal and neurogenic shock
169

Spinal anesthesia, relevant
anatomy and needle
trajectory in 553

Spinal canal 14

Spinal cord

- blood supply to 17

- herniation 209

- venous drainage of 17

Spinal cord shape classification
system (SCSCS) 253

Spinal deformity surgery.
neuromonitoring in 88

Spinal deformity, radiographic
parameters of, see
Radiographic parameters of
spinal deformity

Spinal emergencies

- cauda equina and conus
medullaris syndromes 303

- key points 299

- spinal epidural abscess 305

- spinal hematomas 300

Spinal emergencies 299

Spinal epidural abscess (SEA)

- background 305

- imaging 306

- in association with diskitis/
osteomyelitis 307

- signs, symptoms, and exam
306

- treatment 306

- workup 306

Spinal epidural abscess (SEA)
305

Spinal fusion 537

Spinal imaging

- description 62
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Index

- key points 62

- pearls 68

Spinal imaging 62

Spinal infection

- indications for surgical
management of 185

- risk factors for 185

Spinal lipomas 141

Spinal metastases, surgical
management of

- background 201

- key points 201

- pearls 204

- signs, symptoms, and
physical examination 202

- treatment 204

- workup and neuroimaging
202

Spinal metastases, surgical
management of 201

Spinal orthoses, biomechanics
of 103

Spinal shock 55, 162, 169

Spinal subdural abscess 188

Spinal vascular lesions, surgical
resection of

- complications 425

- indications 423

- key points 422

- outcomes 426

- pearls 427

- postoperative care 426

- technique 423

Spinal vascular lesions, surgical
resection of 422

Spinal-related examination,
main components of 53

Spine, cervical, see Cervical
spine

Spine, embryology of 138

SpineMask Tracker 442

Spinopelvic balance 268

Spinopelvic dissociations,
traumatic

- background 180

- neuroimaging 181

- signs, symptoms, and
physical examination 181

- treatment 181

- workup 181

Spinopelvic dissociations,
traumatic 180

Spinopelvic parameters 264
Split cord malformations
(SCMs) 140
SPO, see Smith-Petersen
osteotomy (SPO)
Spondyloarthropathies
- ankylosing spondylitis
seronegative arthropathy
—- background 287
—- neuroimaging 289
—- signs, symptoms, and
physical examination 287
—- treatment 289
—— workup 288
- ankylosing spondylitis
seronegative arthropathy
287
- diffuse idiopathic skeletal
hyperostosis
—- background 291
—- signs, symptoms, and
physical examination 291
—— treatment 292
- workup/neuroimaging
291
diffuse idiopathic skeletal
hyperostosis 291
key points 286
- ossification of posterior
longitudinal ligament
—— background 293
—- signs, symptoms, and
physical examination 294
—— treatment 294
-- workup/neuroimaging
294
ossification of posterior
longitudinal ligament 293
rheumatoid arthritis (RA)
—— background 289
- neuroimaging 290
—- signs, symptoms, and
physical examination 290
—— treatment 290
workup 290
- rheumatoid arthritis (RA)
289
Spondyloarthropathies 286
Spondylolisthesis
- imaging 229
- Meyerding classification
229

- signs, symptoms, and exam
228

- treatment 229

- workup 229

Spondylolisthesis 228, 243

Spondylolysis 243

Spondylotic myelopathy,
cervical

- background 219

- signs, symptoms, and
physical examination 219

- treatment 221

- workup 220

Spondylotic myelopathy,
cervical 219

Spurling’s maneuver 56

SS, see Sacral slope (SS)
SSEPs, see Somatosensory-
evoked potentials (SSEPs)
SSIs, see Surgical site infections
(SSIs)

Standard LLIF 514

Staphylococcus aureus 186,
305

Staphylococcus epidermidis
186

Stereotactic radiosurgery 201,
204

Sternocleidomastoid muscle
(SCM) 20, 364,374

Steroid management 149

Steroids

- combining with NSAIDs
264

- for cervical trauma 149

- for primary bony spinal
column tumors 198

Steroids 228

STIR, see Short tau inversion
recovery (STIR)

Straight-leg-raising (SLR) 58

Subarachnoid hematomas 300

Subaxial cervical spine trauma

(C3-C7)

background 156

- classifications 156

imaging 157

signs, symptoms, and exam

157

- treatment 157

Subaxial cervical spine trauma
(C3-C7) 156
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Subdural spinal hematomas
302

Subperiosteal dissection 208

Suicidal jumper's fracture, see
Sacral fractures

Sulfasalazine 289

Superior articular facet 24

Superior articular process
(SAP) 497

Superior gluteal nerve 46

Supraspinous ligament 19

Surgical site infections (SSIs)
190

SVA, see Sagittal vertical axis
(SVA)

Sympathetic ganglia 16

Sympathetic neurons 26

Synovial cyst 228

Synthetic biologics

- bioactive glass 125

- ceramics 125

- platelet derivatives 126

- polymer-based compounds
126

Synthetic biologics 125

Syringomyelia 236

T

TAL, see Transverse alar
ligament (TAL)

TCMEP, see Transcranial
electrical motor evoked
potential (TCMEP)

TDH, see Thoracic disk
herniation (TDH)

Teardrop fracture 414

Tegaderm pads 98

tEMG, see Triggered EMG
(tEMG)

Teriparatide (Forteo) 115

Thecal sac 46,477

Thoracic and cervical spine
degenerative disease

- cervical disk herniation

—-- background 216

—- signs, symptoms, and

physical examination 217

—- treatment 218

—-- workup 217

- cervical disk herniation 216

- cervical spondylotic
myelopathy

—— background 219

—- signs, symptoms, and
physical examination 219

—- treatment 221

—--— workup 220

- cervical spondylotic
myelopathy 219

- key points 216

Thoracic and cervical spine
degenerative disease 216

Thoracic canal 25

Thoracic disk herniation (TDH)

- complications 463

- indications 461

- key points 460

- outcomes 464

- pearls 464

- postoperative care 464

- technique 461

Thoracic disk herniation
(TDH) 460

Thoracic facets transition 23

Thoracic ligaments 28

Thoracic pedicle 25,30

Thoracic pedicle screw
insertion, freehand, see
Freehand thoracic pedicle
screw insertion

Thoracic pedicle screws,
placement of 432

Thoracic spine

- bony anatomy 23

- key points 23

- ligamentous and muscular
anatomy 27

- nerves of 26

- neural anatomy 25

- pearls 27

- vascular anatomy 26

Thoracic spine 23

Thoracic vertebra

- lateral view of 24

- superior view of 24

Thoracic vertebral bodies 23

Thoracolumbar fracture 162

Thoracolumbar Injury
Classification and Severity
Score (TLICS), criticisms of
164

Thoracolumbar Injury
Classification and Severity
Score (TLICS) 163

Thoracolumbar injury
classification and severity
scoring system 164

Thoracolumbar spine, lateral
approaches to

- complications 471

- indications 467

- key points 467

- outcomes 472

- pearls 472

- postoperative care 471

- technique 468

Thoracolumbar spine, lateral
approaches to 467

Thoracolumbar trauma

- bracing 168

- cauda equina syndrome
(CES) 168

- conus medullaris syndrome
(CMS) 168

- general principles 161

- key points 161

- spinal and neurogenic
shock 169

- thoracolumbar fracture 162

Thoracolumbar trauma 161

Thoracolumbosacral orthoses
(TLSO) 106

Thrombin powder 535

Thrombosis of internal jugular
vein (IJVT) 418

TLICS, see Thoracolumbar
Injury Classification and
Severity Score (TLICS)

TLIF, see Transforaminal lumbar
interbody fusion (TLIF)

TLSO, see Thoracolumbosacral
orthoses (TLSO)

TNF-a antagonists 289

Total disk arthroplasty 227

Traction, see Halo orthosis and
traction

Tranexamic acid 115

Transarticular screws, C1-C2
342

Transcranial electrical motor
evoked potential (TCMEP)
85, 87
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Transforaminal lumbar
interbody fusion (TLIF) 227,
504

Transforming growth factor-
beta 124

Transoral odontoidectomy, see
Odontoidectomy, transoral

Transpedicular approach 453,
455

Transverse alar ligament (TAL)
151

Transverse foramen 18

Transverse pedicle angle 25

Trauma, cervical, see Cervical
trauma

Traumatic spinopelvic
dissociations

- background 180

- neuroimaging 181

- signs, symptoms, and
physical examination 181

- treatment 181

- workup 181

Traumatic spinopelvic
dissociations 180

Traumatic spondylolisthesis of
C2 152

Trendelenburg aligns disk
spaces 362

Triangular osteosynthesis 176

Triggered EMG (tEMG) 88, 88

Tumor resection 198

Tumors, see Chemotherapy;
Radiation therapy;
Radiosurgery therapy;
Sacrectomy; Tumor
resection; specific tumors

Tumors, spinal 195

Type B injuries
- background 177

- neuroimaging 177

- signs, symptoms, and
physical examination 177

- treatment 177

- workup 177

Type B injuries 177

Type Cinjuries

- background 178

- neuroimaging 179

- signs, symptoms, and
physical examination 179

- treatment 179

- workup 179
Type Cinjuries 178

U

UFH, see Unfractionated
heparin (UFH)

ULV, see Upper instrumented
vertebra (UIV)

Uncovertebral joints 20

Unfractionated heparin (UFH)
109

Upper cervical spine trauma

- atlantooccipital
dissociation 149

- atlas fracture 151

- axis fracture and traumatic
spondylolisthesis 152

- dens fracture 154

- subaxial cervical spine
trauma 156

Upper cervical spine trauma
149

Upper instrumented vertebra
(UIV) 255,265

\"

VA, see Vertebral artery (VA)

Valium 95

Vancomycin powder 190, 388

Vascular anatomy

- cervical spine

—- blood supply to spinal
cord 17

—- craniovertebral junction
5

—— lumbar spine 34

—— sacral-iliac spine 47

—- thoracic spine 26

—- transverse foramen and
vertebral artery 18

—- venous drainage 17

—- vertebral artery segments
17

- cervical spine 17

Vascular claudication 225

Vascular pathology of spine

- arteriovenous lesions 279

- cavernous malformations
278

- key points 277

Vascular pathology of spine
277

VBT, see Vertebral body
tethering (VBT)

VCR, see Vertebral column
resection (VCR)

Venous drainage 17

Venous thromboembolic
events (VTE) 109

Ventral venous plexus 280

Vertebral artery (VA)

- anatomy of 18

- segments 17

Vertebral artery (VA) 4,18

Vertebral body augmentation

- complications 593

- diagnosis 591

- indications 591

- key points 590

- outcomes 594

- pearls 594

- postoperative care 593

- technique

- kyphoplasty 593

—- vertebroplasty 593

- technique 592

Vertebral body augmentation
590

Vertebral body tethering (VBT)
- complications 539

- indications 538

- outcomes 540

— postoperative care 540

- surgical technique 539

Vertebral body tethering
(VBT) 258,537

Vertebral column resection
(VCR) 264

Vertebral developmental
abnormalities

- congenital scoliosis 137

- Klippel-Feil syndrome
(KFS) 139

Vertebral developmental
abnormalities 137

Vertebroplasty 204, 593

Vertical rectus abdominis
myocutaneous (VRAM) flap
585

VitaminD 118
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VRAM flap, see Vertical rectus
abdominis myocutaneous
(VRAM) flap

VTE, see Venous
thromboembolic events
(VTE)

W

Wackenheim line 150

William's retractor 403

Wiltse plane, modified 505,
505

Wolff's law 366, 376

Woodson elevator 484, 497,
500

X

X-rays
- for adolescent idiopathic
scoliosis 255-256

for adult degenerative
deformity 263

for ankylosing spondylitis
289

for anterior cervical
diskectomy 365

for axial back pain from facet
joint disease 228

for axial back pain from
intervertebral disk disease
without deformity 227
for cervical and thoracic
spine degenerative disease
217,220

for cervical disk herniation
217

for cervical laminoplasty
398

for cervical spondylotic
myelopathy 220

for congenital scoliosis 236
for lumbar laminectomy
483

for neuromuscular scoliosis

236

for rheumatoid arthritis

(RA) 290

for spinal emergencies 306

for spinal epidural abscess

(SEA) 306

for spondylolisthesis 229

- for thoracolumbar trauma
468

- radiation exposure during
72

X-rays 72

XLIF, see Extreme lateral

interbody fusion (XLIF)

z

Zyga SImmetry system 568
Zygapophyseal joints 40, 227
Zygapophyseal nerves 26
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