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mechanisms 318
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317
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outcomes 318
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317
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318

Facet joint load transfer 318
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318
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372
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- strategies 318
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317
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Failure at the screw bone
interface 200
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TDA 311
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screws 139

Fatigue and fracture of screws
148

Fatigue failure, in metals 120

Fatigue failure 117,147,176

Fatigue fracture 326

Fatigue life and clinical
relevance 362
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Fatigue properties of
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Fibrous adhesions 351
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346
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363

First-generation lateral mass
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mechanics 311

First-generation TDA 308
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Fixation failure 7

Fixation levels 267

Fixation mechanism 213

Fixation points 325

Fixator mechanisms for
lumbosacral junction 230
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Fixed moment arm cantilever
beam fixation 163,213

Fixed moment arm
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Fixed moment arm vs.
nonfixed moment arm
screws 141

Fixed vs. nonfixed moment
arm mode 198
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Fixed-angle screw loosening
172

Fixed-angle screws 256, 285

Fixed-head screws 165

Fixed-moment arm device
148
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Flat-back syndrome 220

Flat-faced cages 218-219

Flat-faced implants and end
plate matching 40

Flatback 268

Flatback syndrome 227,231,
353

Flatfaced cage 203

Flexibility improvement 354

Flexibility measurement 364

Flexibility of lumbar spine vs.
thoracic spine 46

Flexible fixation with hooks
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shift 264

Flexion and extension
bending 250
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radiographs 27
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Flexion axis 264

Flexion bending moments
210

Flexion deformation 108

Flexion deformity 210
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C2 body fractures 67

Flexion distraction injuries
148

Flexion resistance 186

Flexion rotation and unilateral
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Flexion stress 8

Flexion-resisting moment
arm 108
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- radiographs 81
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Fluid retention 337

Flute length and screw
functionality 139

Flute length in self-tapping
screws 139

Focal concavity 203

Focal kyphosis 267

Focal scoliosis 203

Follower load 361

Footprint of interbody graft
284

Foraminal decompression
220

Foraminal height loss 311

Foraminal stenosis 80, 310

Force application 16, 326

Force required to rotate screws
onrods 130

Force units comparison, pound
vs.newton 129

Force vector, and types of
spinal fractures 68

Force vector 13,153,285

Forward flexion 6

Forward vision maintenance
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polymerization 120

Freezing specimens 361
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in spinal components 124
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Frozen joint analogy 354

Frozen versus freeze-dried
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Fulcrum of the construct 154
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Fully constrained device 311
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351
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298

Fusion construct 265, 268,
298

Fusion interfaces 177
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296,311
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Fusion procedures, 309
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Fusion surfaces 177

Fusion surgery characteristics
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Fusion vs. arthroplasty 298
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G

Gabapentin, dosing and
chronic pain treatment 48

Gabapentin 310

Galvanic corrosion 117, 147

Gamma inert sterilized
polyethylene 119
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Global alignment principles
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Gold standard treatment 291

Good carpentry 286

Good carpentry in spine
surgery 286

Grade 1 titanium 116

Grade 4 titanium 116

Grade I spondylolisthesis 221

Gradual deformity
progression 27

Graft compression 176

Graft kick-out 156
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Graft with plate comparison
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Gravitational effects on
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Gravitational force in spinal
components 124
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abdominal cavity 333

Gravitational pull on
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effect of 138
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Halo and Minerva braces,
comparison of 346
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Halo brace complications, and
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Halo brace complications 345
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Halo vest study findings 346
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functions 346
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Harrington rods 147

HDR system 147

Height loss 284

Height loss and axial spine
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Helmet coiled metal rim 335

Helmet design and removal
335

Helmet features for emergency
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Helmet removal
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- in emergencies 335

Helmet removal 335

Helmet use, in cervical
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Hematomas 80
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Herniated intervertebral discs
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Native Bone 175

Highly cross-linked
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Historic component
component connectors 126

Historical definition of the
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Hook bone interface stability
254
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Hook rod systems 254

Hook type on spinal surgery
outcomes 128
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163
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Hooks vs. screws in fixation
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361
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fusion 174
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testing, effect of 362
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intradiscal pressure 50
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Hygiene in surgery 370

Hyperextension injuries and
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58

Hyperlordotic cages 227

Hypertrophy of ligamentum
flavum and lumbar
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IAR (instantaneous axis of
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IAR (internal axial resistance)
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IAR and its role in vertebral
body response to applied
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IAR location in the sagittal
plane 27

latrogenic destabilization 99
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latrogenic spondylolisthesis
318

Iliac bolts 230

Iliac Crest and Pelvic Inlet
Challenges 236

Iliac crest graft 217

Image degradation of
implants 117

Imaging findings 324

Imaging modalities for screw
placement 229

Implant absorption 285

Implant assembly 162

Implant axial load bearing
107

Implant bone interface 133

Implant component type 162

Implant construct, and
assembly 127

Implant construct 147

Implant customization 246

Implant cyclic loading 362

Implant degradation, due to
stress 325

Implant degradation 325

Implant design 285

Implant diameter and
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Implant failure causes 325

Implant Failure Factors 174,
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Implant fatigue 117

Implant fixation strength and
bone quality 36

Implant force 246

Implant fracture prediction
325

Implant fracture prevention
325

Implant fractures 325

Implant installation 179

Implant interface design
considerations 325

Implant length and stress 175

Implant limitations 326

Implant load-bearing
capabilities 139

Implant material properties
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Implant mechanics
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- knowledge 324

Implant mechanics 326

Implant selection
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- criteria 326

Implant stability and
migration 139

Implant strength criteria 326

Implant strength/load
management 326

Implant subsidence risk 310

Implant vulnerabilities 325

Implant-bone interface failure
325

Implant-bone interface stress
325

Implant-derived bending
moments 203

Implants characteristics 324
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complications of 335

In vivo implant configuration
246

In vivo rod adjustment 254

In vivo rod contouring 256

In-out-in technique 238

Inactivity-induced stress
shielding 285

Incomplete vs. complete
injury 372
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cervical lordosis 49

Increasing thread pitch for
pullout resistance 138

Index level range of motion
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Index surgery level 297

Infectious disease
transmission 363

Inflammatory back pain 352

Inflammatory pain and
morning symptoms 352

Inflammatory pain
characteristics 352

Inflammatory phase of bone
healing 108

Influence of screw length and
thread depth on fixation
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Informed consent 270

Injectate polymerization 292
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diameter 140

Injection for implant efficacy
353

Injection pressure and PMMA
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Inner Diameter s Third Power
176

Inner diameters 327
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Instrumentation 264

Instrumentation fusion
mismatch 164
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placement 108
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Interbody devices 217

Interbody fusion 256, 285

Interbody fusion effectiveness
253

Interbody fusion techniques
218,227,315

Interbody graft, footprint 284

Interbody graft 154

Interbody height restoration
220

Interbody region 154

Interbody strut 148, 165, 202,
217

Interbody weight-bearing
graft 250

Interlaminar clamp 237

Intermediate bone graft
attachment 177

Intermediate fixation point
177

Intermediate fixation points
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Intermediate fixation points
172,176
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application 361
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156, 201

Intermediate segment strain
297

Intermediate vertebral body
177
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Internal fixation 230

Interspinous ligament 99

Interspinous ligaments 6, 98

Interspinous spacer 310

Interspinous spacer
placement 310

Interspinous spacers 308,310

Intervertebral biomechanics
309

Intervertebral disc

- age-related changes 310

- aging 310
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- kinematics 298

- mechanics 308-309
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Intervertebral disc 310
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Intradiscal pressure 298
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346
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Kick plate 286
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and 10

King classification 266

Knurled surface

- for lock screws 130
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Kyphoplasty, cavity creation
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Kyphoplasty 120, 165, 291,
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- progression 179
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L4 L5 spinal level 99
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L5 vertebra 7

L5-S1 annulus 264

L5-S1 disc space 268

Lag screw conditions 139

Lag screw effect 187

Lag screws 139
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Lamina hooks 124

Laminar fracture 27
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kinking of the spinal cord
74
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Laminectomy 99
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cages 219
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trajectory 191

Lateral approach in spine
surgery 371

Lateral bending axis 264
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Lateral bending stiffness 202
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Lateral decubitus leg
positioning 335

Lateral decubitus position
pressure points 334

Lateral drawing 162

Lateral end plate contact 107
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approach 92

Lateral interbodies 247
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screws 238

Lateral translation correction
251
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251

Lateral view 162

Law of conservation of
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forces 15-16

Laxity of annular fibers and
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45
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Length of construct 155,211

Length-to-width ratio of
braces 342

Lenke classification 266
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220

Less steep trajectory 318
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Ligamentotaxis and the role of
posterior longitudinal
ligament 73

Ligamentous injuries in the
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Ligamentous injury and
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Ligamentous integrity, and
bone grafts 107

Ligamentous integrity 298

Ligamentous laxity 337

Ligamentous or bony
disruption 27

Ligamentum flavum 6, 26, 98
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drawbacks 342
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Limited instability, vs. overt
instability 27

Limited instability 27,83
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vest 346

Lind group study on halo vest
346

Lind group study on halo vest
effectiveness 346

LLIF (Lateral Lumbar Interbody
Fusion) 315

LLIF cage placement 318

Load application

- effects 354

- impact 362

- methods 362
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- ratio 354

Load bearing principles 250

Load bearing-to-load sharing
253

Load cycles 326

Load deformation curve
analysis 362

Load distribution, in spinal
constructs 128

Load distribution 177

Load failure

- mechanisms 286

- testing 362

Load failure 285
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- and dysfunction 354

- effects 354

Load sharing

- and distribution 325
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104
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techniques 250

with interbody strut 201

Load sharing 147,177, 208,
250

Load transfer, in implants
326

Load vs. deformation testing
methodologies 362

Load vs. displacement
analysis 364

Load-bearing 6

Load-bearing axis 264

Load-bearing axis in scoliosis
264

Load-bearing axis shift 264

Load-bearing characteristics of
bone 292

Load-bearing fracture
instability 154

Load-bearing strut 165

Load-deformation behavior
362

Load-deformation curve 362

Loading complexity 361

Loading conditions 8

Loading rates 361

Local osteoporosis 148

Lock screw connectors 125

Locked screws 148

Locking plates vs. nonlocking
plates 128

Locking screws and plates
127

Long bone fractures 336
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Long bridging implant 326

Long bridging plates
complications 200

Long dorsal fusions 299
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299

Long fixed moment arm
implants 173

Long screw rod construct 212

Longer brace stability 342
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support 342

Longer braces and their
benefits 342

Longer fusion construct 268

Longitudinal connectors 124

Longitudinal connectors, in
spinal constructs 129

Longitudinal member 162,
213

Longitudinal studies 80

Lordosis, restoration 268

Lordosis 264, 308

Lordotic vs. kyphotic spine
299

Loss of lumbar lordosis 220,
227

Loss of translation-resisting
integrity 27

Loss of ventral disc height
285

Loss of ventral vs. dorsal axial
loadbearing 27

Low back pain, treatment 351

Low back pain 81, 352

Low bone density 325

Low carbon content in 316 L
stainless steel 116

Low contact plates 127

Low weight traction 336

Lower lumbar splinting 345

Lower lumbar splinting,
challenges in 345

Lumbar brace functionality
and effectiveness 346

Lumbar dynamic implants
286

Lumbar facet joint orientation
317

Lumbar facet joints 317

Lumbar interbody screw
fixation 318

Lumbar interspinous spacers
311

Lumbar kyphosis 246

Lumbar lordosis 226, 264,
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Lumbar lordosis angle 299

Lumbar lordosis restoration
268

Lumbar lordotic angle 298

Lumbar region coupling 21
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269

Lumbar spinal fusion 266
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shift 45
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Lumbar splinting difficulties
345

Lumbar stenosis 310

Lumbar vertebral bodies 264

Lumbosacral instability 230

Lumbosacral junction, end
plates 219

Lumbosacral junction 7

Lumbosacral pivot point 229,
264, 269

Lumbosacral pseudarthrosis
264

Lumbosacral region 7

Lumbosacral region loads 218

Lumbosacral spine loading
forces 235

Lumbosacral stabilization
issues 238
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deformity 235

Lumbosacral-pelvic
constructs 224

Luque sublaminar wiring 208
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constructs 208
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Magnetic resonance imaging
296

Magnitude of force 20

Manubrial Thickness and
Access 236

Manubrium Partial Resection
235

Mass lesion management 370
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Material requirements for lag
screws 139

Mathematical assumptions in
models 362

Mathematical model
assumptions 362

Mathematical modeling
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Mathematical testing 362

Matrix material in composites
115

Matte vs. smooth implant
surfaces 140
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application 172

Maximum stress application
325

McCord pivot point 229, 268-
269

McCormick critique 296
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Mechanical back pain
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Mechanical back pain 309,
351

Mechanical disadvantage 148
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- analogy 354
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- of spinal implants 124

Mechanical stabilization
devices 309
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corrosion 117
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Median sacral artery 237
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298

Meta-analysis 308
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Microstructure and crystal
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235
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effectiveness 344
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344

Minimally invasive surgery
370

Minimally invasive
techniques 93
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Mixed-metal constructs 147

MMA (Methylmethacrylate)
monomer 120

Mobility improvement 351
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Modulus of elasticity 20, 116,
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- and stresses 297

- definition 235

- effects 285,353
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297,326
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Moment of inertia 20

Morning pain 352

Mortise contact 286

Mortise creation, in
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Mortise geometry 176

Motion preservation
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Motion preservation 308

Motion segment

- cushion 311
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- stiffness 351
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Motion segment
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Motion-preserving strategy
308

Motion-sparing procedures
298
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and kyphotic deformity 51
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corpectomies 284
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laminectomies and
kyphosis 74
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outcomes 326
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199

Multiplanar deformity
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176

Multiple-level fusion 297
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screw fixation 213

Multirod constructs 247

Multisegmental fixation 147,
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Multisegmental fusion 286

Multisegmental
instrumentation 208, 286

Muscle atrophy 353

Muscle imbalance and spinal
stability 27

Muscle relaxants 353
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Muscle support weakening
353
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Muscular/myofascial pain 369

Myelopathy 80

N
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Native intervertebral disc 298

Native spine 177
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298
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296

Natural disc biomechanics
298

Natural history of disease 296
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296

Near surface unthreaded for
lag screws 139

Negative charge 285
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Nerve root S3 229

Neural compression

- and surgery tolerance 372

- and treatment 370

- from burst fracture 370

- management 372

- urgency 372

Neural element compression
80-81

Neural element
decompression 267, 308

Neural element distortion
80-81

Neural element injury 69

Neural elements 147

Neural foramen 5

Neural tissue, impact on 293

Neuroforamina 13
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318
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Neurologic deficits 80

Neurologic function 229-230

Neuromuscular disorders and
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Neuropathic pain, and chronic
axial back pain 48

Neuropathic pain 309
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- alignment 219
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theory 27

- loading 264
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Neutral axis 26, 154, 217, 264

Neutral level 265

Neutral mode 147, 154

Neutral vertebra 236, 265
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Neutral zone 20, 80,309

Neutralization construct 148

Newton as a unit of force 129

Newton’s first law of motion
16,21

Newton'’s second law of
motion 15-16

Newton'’s third law of motion
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Nickel allergy 117

Nickel content in stainless
steel 116

Nickel-titanium alloys 120
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implants 217

Nonautologous bone
alternatives 217
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fusions 297
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335
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Nonfixed moment arm
cantilevers 284
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beam 155

Nonoperative strategies 80
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Nonpressurized
polymethylmethacrylate
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specimens 363

Nonprimate spine size 361
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Normal force and friction
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Notch sensitivity 118

NSAIDs effect on bone healing
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310

Nucleus migration 8
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- replacement 310

Nucleus pulposus 8

Nucleus replacement devices
308

Nutrient and metabolite
changes, in deformed discs
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237

Obesity effects 353

Objectives of spinal bracing
346

Occipital bone vs. cervical
laminae 190

Occipital button fixation 191

Occipital plating systems 189,
237
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Occiput extension 147

Odontoid screw fixation 188

Odontoidectomy approaches
238

Off-axis deformation 264

Optimal screw orientation for
pullout resistance 139

Optimal tightness in screw
plate connections 129

Optimizing screw pullout
resistance 139

Orientation of annular fibers
and resistance to torsion
45

Orthogonal X-rays 229

Osseointegration 119

Osteoblast stimulation 285

Osteoblastic activity,
stimulation 285

Osteoblastic activity 285

Osteoblasts activation 285

Osteointegration

- capability 140

- properties of PMMA 138

- vs. bony penetration 139

Osteointegration 138

Osteolysis 119

Osteopenic spine fixation
strength 36

Osteophyte formation 317

Osteophytes 5

Osteoporosis 163, 176, 267

Osteoporosis and bone
remodeling 36
Osteoporosis management
- non-pharmaceutical
options 37
- pharmaceutical options 37
Osteoporotic bone
- and pretapping 140
- fixation challenges 191
Osteoporotic patient 165
Osteoporotic spine pull
strength 172
Osteotomies 268
Overcompression 203
Overdistraction 147
Overt instability 28, 82
Oxide film formation 117

P

Pain and motion correlation
371

Pain management,
effectiveness 353

Pain management 353

Pain reduction strategies 351

Pain relief mechanisms 351

Pannus formation and cervical
spinal cord compression 47

Paradoxical spinal motion 15

Parallel backward force 335

Parallel double wires or
cables 192

Parallel or trapezoidal shapes
219

Parallel rods 203

Parallel screws 257

Parallelogram deformation
202

Parallelogram effect,
correction in cervical
braces 344

Parallelogram-like
translational deformation
155,212

Paraspinal muscles 351

Parathyroid hormone
treatment 107

Parietal pleura 93

Pars defect 13

Pars interarticularis defects
82

Pars interarticularis screws
188

Partial vertebrectomy 99-100

Particulate composites 115

Pathologic stresses and
deformation creation 68

Pathology level 162

Patient commitment to
recovery 371

Patient education 353

Patient positioning
techniques 228

Patient risk profile 80

Patient sedation and traction
337

Patient self-assessment 353

Patient surgical risk 372

Patient symptoms 324

Patient turning 337

Patient turning and spinal
stress 337

Patient’s health self-
assessment 353

Pediatric implant
considerations 190

Pedicle 6

Pedicle and transverse screws
253

Pedicle diameters 5

Pedicle fixation constructs
212

Pedicle hook instrumentation
254

Pedicle hooks 128

Pedicle location 162

Pedicle screw as cantilever or
beam 213

Pedicle screw diameter 247

Pedicle screw distraction 256

Pedicle screw fixation 155,
221,253

Pedicle screw implants
removal 222

Pedicle screw
instrumentation 5

Pedicle screw performance
256

Pedicle screw placement 256

Pedicle screw pullout 6

Pedicle screw strain 325

Pedicle screws 124, 163, 165,
188, 247

Pedicle subtraction
osteotomies 268

Pedicle subtraction
osteotomy 265

PEEK
(polyetheretherketone) 119

PEEK chemical stability 119

PEEK implant 179

PEEK osseointegration 119

PEEK radiolucency 119

PEEK sterilization resistance
119

PEEK surface coating 119

Pelvic floor muscles 352

Pelvic incidence

- and lumbar lordosis 268

calculation 266

- effect on spinal fusion 266

on lumbar lordosis, effect

of 49

Pelvic incidence 226, 266,
268, 298
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Pelvic inclination 269

Pelvic parameters and
lumbosacral junction stress
49

Pelvic parameters on spinal
deformation 68

Pelvic region fixation
limitations 345

Pelvic retroversion 227

Pelvic support 352

Pelvic tilt 226, 265, 267, 353

Pelvic tilt angle 266

Pelvis fixation 7

Penetrating components for
implant stability 139

Penetrating interfaces in
implants 138

Peripheral edema 333

Peripheral end plate contact
107

Permanent deformation
(permanent set) 20

Perpendicular distance 20

Perpendicular force
orientation 211

Perpendicular forces 210

Personal needs 80

Phlegmon 80

Physical activity benefits 354

Physical principles 324

Physical therapy 353

Physical vapor deposition 120

Physiologic aging 310

Physiologic force
redistribution 107

PI-LL 267

Piezoelectric properties 285

Pilot hole diameter and screw
insertion 139

Pilot holes and insertional
torque 37

Pin site complications with
halo brace 345

Pincer mechanism in spinal
connectors 125

Pins placement anterior to
cervical spine 335

Piston effect and subsidence in
implants 39

Pistoning of graft 284

Pivoting bending moments
165

Planning surgical treatment
for sagittal spinal
deformity 68

Plasma spray deposition 120

Plastic deformation 117

Plastic polymer braces,
advantages of 343

Plastic zone 20, 309

Plate curvature 325

Plate fracture 287

Plate fractures, at maximum
stress 200

Plates and osteointegration
141

Plating with screws 176

Plumb line 264

PMMA
(Polymethylmethacrylate)
120

PMMA and bone bonding 292

PMMA and bone debris 140

PMMA and interstitial filling
under pressure 138

PMMA and pullout resistance
140

PMMA curing process 120

PMMA exothermic reaction
292

PMMA familiarity in surgery
292

PMMA in orthopaedics 292

PMMA in vertebral
augmentation 292

PMMA stiffness mismatch
with bone 293

Pneumonia, in supine
patients 337

Pneumonia 333

Pole vaulting of vertebral
bodies 199

Polyaxial screw head 213

Polyetheretherketone (PEEK)
implants 115

Polyethylene cables 192

Polylactide copolymers 116

Polymerization initiator 120

Polymethylmethacrylate 179

Polymethylmethacrylate
(PMMA) 292

Positive sagittal imbalance
265

Post-fusion alignment
parameters 299

Post-fusion segment stress
299

Post-fusion segmental
alignment 298

Post-surgical complication
risk 370

Post-surgical outcomes 370

Post-surgical spinal
alignment 298

Post-surgical stress
management 298

Posterior C1 C2 fusion for
pannus resolution 48

Posterior decompression
alone 370

Posterior instrumentation
267,371

Posterior
laminoforaminotomy 296

Posterior ligament complex
26

Posterior ligamentous complex
disruption 370

Posterior longitudinal
ligament 6, 8, 26, 98, 154

Posterior longitudinal
ligament disruption 220

Posterior lumbar interbody
fusion 107,221-222

Posterior lumbosacral-pelvic
instrumentation constructs
229

Posterior migration 8

Posterior movement of the
thecal sac 200

Posterior thoracic fusion for
unstable motion segments
51

Posterior-based spinal
surgery 124

Posterolateral disc herniation
likelihood 47

Postoperative alignment
relevance 298

Postoperative C5 nerve palsy
and its hypothesized cause
74

Postoperative care 326

Postoperative complications
326

Postoperative complications
management 326

Postoperative factors in spine
surgery 326

Postoperative implant
stability 326

Postoperative mobility 99

Postoperative pelvic
parameters 174

Postoperative restoration of
lordosis 228

Postoperative rod fracture
risk 130

Postoperative sagittal balance
174

Postoperative segmental
stress 298

Postoperative spinal
alignment 298

Postoperative spinal
malalignment 298

Postoperative spinal stability
372

Postoperative stability, after
lumbar laminectomy 51

Postoperative stability 98

Posttraumatic kyphosis and
rotation deformation 63

Pound as unit of force 129

Practical applications of force
units 129

Precontoured plates in spinal
implants 127

Prehabilitation 270

Preoperative decision making
324,326

Preoperative management
326

Preoperative planning

- for implants 326

- for subsidence 325

Preoperative planning
strategies 326

Pressure distribution

- in prone positioning 335

- invarious bed positions
334

Pressure redistribution and
spinal stresses 337

Pressure sores prevention
337

Pressure ulcers 333

Pretapping cortical vs.
cancellous bone 138

Pretapping in cancellous bone
140

Pretapping on implant bone
interface, effect of 140

ProDisc-C 298

ProDisc-C arthroplasty 298

Progressive kyphosis 264

Progressive neurologic
deficits 80

Prone position 162

Prone positioning
complications 335

Protective oxide layer in
stainless steel 116

Pseudarthrosis 176, 218, 287

Pseudarthrosis rates 286

Pseudotumor formation 119

Psoas thickness and lateral
approach 236

Pullout failure 148

Pullout resistance 163, 179

Pullout resistance along screw
axis 139

Pullout resistance and screw
design 141

Pullout resistance in spinal
fixation 129

Pullout strength

- and screw diameter 138

- with repeated screw
insertion 138

Pullout strength 257

Pulmonary compliance 333

Pulmonary complications 333

Pulsed electromagnetic fields
and fusion 108

Pure moment bending
methodology 298

Purpose of spinal bracing 346

Q

Quadrilateral frame stability
256
Quadriplegic patient 333

from: Boakye et al, Biomechanics of Spine Stabilization (978-1-68420-579-0)
© 2025. Thieme. All rights reserved.



Index

Qualitative attributes of spinal
implants 144

Quality of life 265

Quantitative analysis of
snaking in braces 343

Quantitative attributes of
spinal implants 150

Quantitative definition of
snaking 343

Quantitative spinal
assessments 371

R

Radicular pain, secondary to
neurologic compression 29

Radicular pain 351

Radiculomedullary artery of
Adamkiewicz localization
72

Radiculopathy 80, 309

Radii of curvature in spinal
deformities and Cobb angle
65

Radiographic signs of cervical
spondylosis in elderly
patients 50

Radiopaque material in
PMMA 292

Radiosensitive mass 370

Radius of curvature 118

Raloxifene and spinal
fractures 107

Ratchet point 147

Reaction forces 147

Reactive forces 147

Recovery commitment
assessment 371

Recurrent laryngeal nerve
injury 92

Redistribution of pressure
points 337

Region of contact 220

Regional deformity correction
269

Regional nuances 233

Regular force checks 337

Reoperation rates 308

Repetitive loading 326

Research-induced
spondylolysis 364

Resilience 20

Resistance to Translation,
Rotation, and Shear Forces
176

Resisting subsidence with
interbody implant shape
40

Restoration of normal posture
299

Resultant torque 20

Resultant translational loads
218

Retropulsion and disc
fragments 336

Revascularization and bone
healing 108

Reversed three-point bending
248

Rib and transverse process
removal 93

Rib cage and axial load-
resisting ability 28

Ribs and sternum contribution
to spinal stability 28

Rigid compression device 148

Rigid fixation of posterior
devices 129

Rigid Fixed Moment Arm
Constructs 173

Rigid implant bone interface
164

Rigid implants 287

Rigid lever arm 270

Rigid pedicle screw 213

Rigid triangulation and pullout
resistance 140

Rigid ventral construct 175

Rigidity and construct failure
286

Rigidity of fixation technique
221

Rod and screw alignment 256

Rod application methods 254

Rod bending

- and strength 120

- characteristics 260

Rod bending 254, 260

Rod contouring effects 254,
256, 260

Rod contouring on fatigue
strength 130

Rod fixation 254

Rod fracture risk 267

Rod fracture risk 120

Rod oblique angle 325

Rod rotation 254

Rod strength factors 260

Rod strength testing 130

Rostral adjacent level 298

Rostral fixation points 164

Rotation deformation
mechanisms and
posttraumatic effects 64

Rotation vs. translation 20

Rotational movements 14

Rotational stability 176

Rotational stress resistance
286

Rotational stresses 286

Rotatory and distraction
forces 251

Rotatory component of lumbar
degenerative scoliosis 46

Rotatory correction 251

Rotatory deformity 264

Rotatory degenerative
kyphoscoliosis 264
Rotatory forces 251
Round-faced cage 220
Rounded screw heads 148
Roussouly grade 4 spine
characteristics 49

S

S1screws 230, 268

S1 vertebra 7

S2 alar-iliac screws 230

S2ai fixation advantages 238

Sacral insufficiency fractures
and their classification 58

Sacral plexus 231

Sacral promontory 92, 268

Sacral promontory location
269

Sacral region 6

Sacral slope, and interbody
instrumentation 236

Sacral slope 226, 266, 268

Sacro-iliac screws 7

Sacropelvic reconstruction
231

Sacrum bone density 325

Sagittal alignment

control 298

for C1 C2 screws 189

influence 298

issues 308

- relevance 297

Sagittal alignment 264, 268,
297

Sagittal axis rotation
deformation 67

Sagittal balance

- alignment 226

- and adjacent segment
degeneration 107

- correction 268

- preservation 230

Sagittal balance 230

Sagittal bowstring effect and
cervical flexion/kyphosis
72

Sagittal deformity

- correction 154

- reduction 256

Sagittal deformity 162

Sagittal imbalance, and its
impact on disc loading 68

Sagittal imbalance 227

Sagittal malalignment 230

Sagittal modifier 267

Sagittal plane

- correction 268

- deformities 265, 268

- forces 256

- translation resistance 129

Sagittal plane 265

Sagittal profile changes 311

Sagittal spinal balance/
compensatory mechanisms
68

Sagittal translational
deformation 156

SB Charit disc 311

Schanz screw technique 212

Scheuermann s kyphosis on
vertebral body height 47

Schwab type L curves 267

Scientific standardization of
force units 129

Scoliosis resistance 351

Scoliosis rotation 270

Scoliosis to kyphosis 254

Scoliotic curvature 148, 248,
256

Scoliotic curve levels 265

Scoliotic lumbar deformity
264

Screw angulation 256

Screw bending strength and
PMMA 138

Screw bone interface 148

Screw Bone Interface
Degradation 175

Screw bone interface failure
259

Screw components on pullout
strength, effect of 139

Screw cutout 259

Screw design vulnerabilities
327

Screw engagement with
trabecular bone 37

Screw failure types 259

Screw fixation, in bone graft
177

Screw fixation 176

Screw fracture 155,212,287

Screw geometry and pullout
resistance 37,175

Screw head contact in lag
screws 139

Screw head effect on pullout
resistance 139

Screw head role in
translational forces 139

Screw hook constructs 140

Screw lead and pitch
relationship 138

Screw length and pullout
resistance 140

Screw length impact on
pullout resistance 140

Screw material and
hydrophobicity 37

Screw material and
osteointegration 140

Screw material properties and
shear stress 37

Screw migration 254
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Screw orientation and pullout
resistance 141

Screw pitch and bone volume
138

Screw pitch and insertional
torque 138

Screw pitch, depth, and
diameter affecting pullout
resistance 37

Screw placement strategies
247

Screw plate interface 148,
285,327

Screw plate interface
movement 285

Screw pullout 155,259

Screw pullout resistance 256

Screw pullout resistance and
thread volume 37

Screw pullout resistance
factors 37

Screw rod interface 155, 256

Screw rod junction 148

Screw thread pitch, depth, and
diameter 37

Screw tightening and plate
compression 141

Screw tip design in self-
tapping screws 139

Screw toe-in 257

Screw trajectories 325

Screw trajectory 188

Screw triangulation 254, 257

Screw triangulation and
pullout resistance 38

Screw-capping technique 128

Sculpting bone graft 286

Second-generation TDAs 311

Section modulus (Z) 20

Section modulus and bending
strength 138

Section Modulus of Plates 172

Section Modulus of Screws or
Implants 176

Secure fixation 7

Segment stability 162

Segmental angulation 265

Segmental compression 148

Segmental degeneration 174

Segmental fusion stress 299

Segmental lordosis 315,318

Segmental mobility 298

Segmental motion
preservation 297

Segmental motion stressors
298

Segmental movement
restriction by Minerva
jacket 344

Segmental spine instability
15

Segmental stress relevance
298

Segmental stressors 298

Self-assessment and surgery
353

Self-tapping screws 139

Self-tapping vs. pretapped
screws 138

Self-tapping vs. tap screw
characteristics 139

Semiconstrained component
rod connectors 125

Semiconstrained device 311

Semiconstrained screw plate
connectors 125

Semiconstrained screw plate
designs 128

Semiliquid injectate 291

Semirigid cross-fixation 129

Sensitivity 296

Set screw in spinal implants
125

Set screw tightening 325

Settling 286

Shape memory alloys 120

Shaping a curved graft 222

Shear failure force and
influencing factors 37

Shear forces 212

Shear forces and axial load
106

Shear modulus 20

Shear strain 20

Shear strain and
anterolisthesis prediction
68

Shear stress 325, 327

Shearing pressures in
continuous-motion beds
334

Shearing, compression, and
distraction in translational
deformation 66

Shifting of the instantaneous
axis of rotation (IAR) 27

Shock absorber 8

Short construct 162

Short-segment deformity
257

Short-segment fusion 370

Short-segment parallelogram
reduction 251

Shorter Constructs and
Bending Moments 173

Shot peening 118

Shoulder joint stress relief
336

SIunit of force 129

Sigmoid colon retraction 92

Significance of screw
components on pullout
resistance 139

Single cage use 221

Single vs. multiple-level
fusions 297

Single-level fusion 297

Single-rod system 202

Sitting position tidal volume
decrease 337

Six fundamental types of
spinal deformation 63

Skip fusion construct 297

Skull surface area contact 191

Sleeve application 211

Sliding platforms 284

Sloppy biomechanics 311

Slotted platforms 284

Slow rehydration of freeze-
dried bone 115

Small vs. large grafts 178

Smaller-diameter cages 220

Smith-Petersen osteotomy
268

Smoking and back pain 353

Smoking impact on treatment
353

Smooth rod technique 203

Smoother surface for
circumferential gripping
130

Snaking effect 361

Snaking movement 15

Social circumstances 270

Soft tissue

- complications in cervical
decompression 200

- impact on brace
effectiveness 342

- thickness impact on
bracing 342

- trauma 92

Solid arthrodesis 186

Somatotopic distribution of
dorsal spinal cord 75

Specimen alignment accuracy
361

Specimen deformation rates
361

Specimen handling and
preparation 361

Specimen handling
techniques 363

Specimen hydration 362

Specimen hydration impact
363

Specimen length and
complexity 361

Specimen misalignment 361

Specimen mounting 363

Specimen potting stability
361

Specimen temperature
control 364

Specimen testing protocols
362

Speed of screw placement 37

Spinal aging 265

Spinal alignment

- maintenance 351

- principles 324

- techniques 254

Spinal alignment 246, 253,
265, 351

Spinal balance 269

Spinal bending moment 353

Spinal biomechanics 308,310

Spinal braces, comparison of
344

Spinal bracing

- effectiveness 342

- goals and purposes 346

- goals of 346

- objectives 346

Spinal bracing 353

Spinal canal, axis of rotation
268

Spinal canal 5

Spinal canal compromise 254

Spinal canal diameter at C1 C2
level 48

Spinal canal leakage risk 291

Spinal column support 353

Spinal construct modeling
362

Spinal construct stability 326

Spinal cord, compression 93

Spinal cord 5

Spinal curvature correction
246

Spinal curvature loss 353

Spinal decompression and
stabilization 104

Spinal deformation control
285

Spinal deformations 60

Spinal deformity correction
175, 254, 267,372

Spinal deformity imaging 268

Spinal deformity
management 267

Spinal deformity risk 310

Spinal deformity surgical
considerations 270

Spinal deformity types 253

Spinal derotation 248

Spinal destabilization 371

Spinal disc aging 310

Spinal dislocations and
listhesis from translation
and shearing 67

Spinal flexion 6

Spinal fusion

length 297

- outcomes 308

surgery 325

technique 325

versus TDA 308

Spinal fusion 80, 308

Spinal implant

- design 285

- diagnostic injections 353

- failure 286

- fixation methods 128

- injections 353

Spinal implant, selection 326
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Spinal implants 15, 98, 353

Spinal injuries 8

Spinal instability causes 371

Spinal instrument techniques
253

Spinal instrumentation 285

Spinal kyphosis 265

Spinal ligament integrity 354

Spinal ligaments 8,354

Spinal load distribution 285

Spinal loading 352

Spinal lordosis maintenance
298

Spinal mechanics 308

Spinal mobility 351

Spinal motion

- preservation 308

- quantification 371

- segment degeneration 317

- segment properties 361

- segment stiffness 361

Spinal movement limitation 8

Spinal muscle laxity 354

Spinal pain

- and smoking 353

- and weight impact 353

- triad 351

Spinal pathology 80, 352

Spinal pelvic parameters 298

Spinal reconstructive surgery
269

Spinal remodeling 353

Spinal segment testing
conditions 362

Spinal segmental loading 361

Spinal stability

- and separation surgery 372

- effect of brace length on
342

- factors 364

Spinal stability 351

Spinal stabilization 80, 82

Spinal stenosis 80

Spinal stiffness 179

Spinal stress, during patient
repositioning 337

Spinal structure support 351

Spinal support during normal
activity 28

Spinal surgery and patient
participation 353

Spinal surgery, complexity of
371

Spine and associated elements,
anatomy and material
properties of 3

Spine biomechanics 284

Spine bracing 285, 339

Spine deformity progression
370

Spine fixation, factors
affecting 37

Spine fusion 101

Spine gardening 174

Spine implant cycles 363

Spine loading 351

Spine movement and
coupling 21

Spine stability 8

Spine stabilization 81

Spine surgery risks 308

Spine surgery success 324

Spine surgery techniques 287

Spine unloading 351

Spinopelvic fixation 238

Spinopelvic parameters 226

Spinothalamic tracts 5

Spinous process 6, 26, 256

Splinting challenges in the
lower lumbar region 345

Spondylolisthesis

- and cervical stenosis 50

- and sagittal alignment 268

Spondylolisthesis 165, 230,
364

Spondylolysis 13

Stability augmentation
procedure 99

Stability of cervical spine 100

Stability postoperatively 100

Stability testing 362

Stable vertebral level 265

Stainless steel

- and corrosion resistance
116

- corrosion resistance 116

- implants 115,117

- vs. titanium cables 192

Stand-alone strut graft 176

Static friction 124

Static vs. cyclic loading 363

Steel production from iron and
carbon 116

Steffee plate 129

Stiffening due to dynamic
stabilization 309

Stiffness

- characteristics 293

- measurement 362

- of cobalt chrome rods 130

- of stainless steel vs.
titanium 116

Stiffness 20, 308

Strength of morselized bone
39

Stress and bending moment
325

Stress application in plates
172

Stress concentration 147

Stress distribution 8

Stress distribution in
implants 325

Stress migration 8

Stress reduction osteoporosis
285-286

Stress shielding 107, 116, 148,
285

Stress shielding reduction
285

Stress strain curve 80

Stress-shielding implant 285

Stress-strain curve 20, 325

Stress-strain relationship 362

Stress/strain characteristics
309

Stress/strain characteristics of
TDAs 309

Stress/strain curve

- analysis 309

- elastic zone 309

- implications 309

- neutral zone 311

- representation 309

Stress/strain curve 308-309

Stressors resistance 156

Stretch and compression 92

Stretching and pain relief 354

Stretching exercises, benefits
354

Stretching exercises 351

Stretching for adhesions 354

Stronger interbody buttress
203

Strongest edges of the end
plate 137

Structural characteristics of
bone 292

Structural integrity 352

Structural support from
PMMA 120

Structural support restoration
353

Strut fusion 176

Strut graft 156

Strut vertebral mortise 177

Strut with round ends 219

Subarticular atlantoaxial
locking plate 190

Subaxial cervical fixation 238

Subaxial sagittal plane motion
control 344

Subaxial spine, surgical
approaches to 87

Subclavian vein access 235

Subjective, definition 296

Sublaminar wiring risks 236-
238

Subluxation reduction 246

Suboptimal bony fixation 267

Suboptimal surface area of
contact 218

Subsidence

- and cross-sectional area
104

- and dynamic spine
stabilization 281

- consequences 284

- effects 286

- management 284

- of bone graft 218

- of graft 218

- phenomenon 221

- prevention 286

- resisting ability 107

Subsidence 176, 178, 284,
325

Sum of forces 147

Superior hypogastric plexus
237

Supine patient complications
337

Supine position 162

Supine position complications,
in quadriplegic patients
337

Supine position pressure
points 334

Surface area contact 286

Surface area mismatch, in
interbody implants 39

Surface area of contact 107,
218-219, 286

Surface characteristics of
implants 118

Surface contact area 176

Surface film protection 117

Surgeon Failure and Bone
Density 174

Surgeon s limitations 326

Surgeon-patient plans 80

Surgical approach and implant
choice 326

Surgical candidacy 324

Surgical candidate 270

Surgical construct failure
326

Surgical construct mechanics
326

Surgical decision importance
324

Surgical decompression, and
its effects on cell distortion
71

Surgical decompression 308

Surgical outcome

- factors 324

- variability 326

Surgical outcomes, and patient
health 353

Surgical planning and
decision-making 324

Surgical prehabilitation 270

Surgical preparation 324

Surgical procedure
complexity 370

Surgical risk, management
strategies 370

Surgical strategy failure 324

Surgical success predictors
353

Surgical technique

- and implant choice 324

- and implant failure 325

- improvements 324

- mastery 324
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- refinement and practice
324

Surgical vs. nonoperative
outcomes 80

SVA 268

SVA anterior displacement
264

SVA measurement 264

SVA target 268

Symmetric loading 325

Symmetric penetration into
end plates 220

Symmetrical compression
203

Sympathetic chain exposure
235

Symptomatic adults with
spinal deformity 265

Syndesmophyte formation/
bamboo spine in ankylosing
spondylitis 48

Synovial joint 309

Synthes 298

T

T1 slope measurement 175

Tangential vs. end-on lock
screw application 125

Tap screws vs. self-tapping
screws 139

Tapered inner diameter screws
and insertional torque 38

Tapping cancellous bone 179

Tapping cortical bone 179

TDA (Total Disc Arthroplasty)
296, 308

TDA and natural disc
comparison 298

TDA candidacy 310

TDA clinical efficacy 310

TDA clinical failures 311

TDA clinical utility 310

TDA device limitations 309

TDA device performance 311

TDA device removal 310

TDA devices 309

TDA era influence 296

TDA failure and complications
311

TDA failure types 311

TDA implant issues 309

TDA implantation issues 309

TDA implants 308

TDA kinematics 298

TDA kyphosis 311

TDA long-term results 308

TDA mechanical properties
309

TDA performance issues 311

TDA rationale 298

TDA versus fusion reoperation
rates 308

TDA versus spinal fusion 311

TDA vs. fusion biomechanical
impact 298

Teardrop-shaped bed for
screws 141

Temperature-induced shape
change 120

Tendon support systems 351

Tensile strength of
polyethylene cables 192

Tensile strength of titanium
116

Tensile stresses in rods 120

Tension band 154

Tension band construct 155

Tension band fixation 162-
163,198,217, 284

Tension force in spinal
implants 124

Terminal bending moments
202

Terminal implant bone
interface 212

Terminal three-point bending
247

Terminal-level screw fixation
213

Testing accuracy and
precision 364

Testing environment control
364

Testing environment
variables 364

Testing precision factors 364

Testing techniques for spinal
implants 130

Theoretical concern 148

Thickness of soft tissue and
spinal bracing 342

Thoracic and lumbar spine
fractures 212

Thoracic dynamic implants
286

Thoracic kyphosis 246, 268,
353

Thoracic pedicle screw
placement 238

Thoracic region splinting
advantages 345

Thoracic spine 267,287

Thoracic spine exposure 92

Thoracic spine lateral
approach limitations 239

Thoracic spine splinting
benefits 345

Thoracic spine stabilization
advantages 345

Thoracic splinting, advantages
of 345

Thoracolumbar deformity
correction 227

Thoracolumbar injury
priorities 372

Thoracolumbar region 202

Thoracotomy 267

Thread depth and screw
pullout resistance 38

Thread design and pullout
resistance 141

Thread pitch and bone
engagement 37

Thread pitch and screw surface
area 37

Threaded interbody fusion
cages 222

Threaded locking plate
strategy 128

Three-column injury and
surgical stabilization in
ankylosing spondylitis 51

Three-dimensional anatomy
324

Three-level fusions 297

Three-point bending (3PB)
163, 217, 246

Three-point bending (3PB)
constructs 209

Three-point bending (3PB)
force 268

Three-point bending (3PB)
force consequences 200

Three-point bending (3PB)
forces 201

Three-point bending (3PB) in
plates 172

Three-point bending (3PB)
mechanism 286

Three-point bending (3PB)
type of fixation 198

Three-point shear clamps 125

Ti-6A1 4V corrosion
resistance 117

Ti-6Al-4V 117

Tidal volume 333

TiN coating 120

Titanium

- alloy applications 116

- alloy contaminants 116

- and stainless steel,
comparison of 116

- as an implant material 116

- biocompatibility 120

- corrosion resistance 117

- density and modulus of
elasticity 116

- grade comparison 116

- implants 115

- purity on strength 116

- radiographic artifact 120

- rods 120

- roughness 120

- surface modification 120

- vs. cobalt chrome in
longitudinal rods 130

Titanium , oxygen content
116

Tobacco use/cervical surgery
99

Toe-in of screws 155,212

Toggle failure 259

Toggle loosening 285

Toggling of components on
rods 125

Toggling screws 284

Torque 15

Torsion and flexion extension
loading 202

Torsional resistance 257

Torsional strength of spinal
screws 130

Torsional strength testing of
spinal implants 126

Total disc arthroplasty 80

Trabecular vs. cortical bone in
vertebral bodies 46

Traction

- and ligamentous injury

335

and spinal fractures 335

as a treatment method 353

- complications with
ligamentous injury 335

- efficacy 353

force effectiveness 335

- force maintenance 337

limits 353
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Trajectory angle 318
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311
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230,318
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interbody fusion 107
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147
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Urinary function control 352

Urinary tract infection and bed
rest 333

Use of pounds in everyday
measurements 129

Use of washers in screw
placement 129

Vv

Vacuum disc phenomenon
310

Variable-angle screw 287

Variable-angle screws 148,
172,256, 285

Venous stasis 333

Ventilation holes in braces
343

Ventral and caudal
instrumentation 264

Ventral annulus stress 99

Ventral approach

- instrumentation 267

- to spinal pathology 98

Ventral approach 267

Ventral axial load-sharing
148

Ventral axial loads 285

Ventral bone fusion efficacy
108

Ventral cantilever beam
constructs 201

Ventral cantilever beam
device 156

Ventral cervical cantilever
beam constructs 156

Ventral cervical fusion 222

Ventral cervical
instrumentation 286

Ventral cervical plate fixation
286

Ventral cervical strategies
286

Ventral cervical surgery
outcomes 287

Ventral column preservation
99

Ventral corpectomy 154, 177

Ventral craniocervical
constructs 187

Ventral decompression, vs.
posterior cervical fusion 48

Ventral decompression 370

Ventral deformity correction
267

Ventral deformity reduction
techniques 202

Ventral disc height 285

Ventral disc maintenance 285

Ventral distraction implants
198

Ventral dural sac
decompression 92,250

Ventral force application 209

Ventral force vector 155

Ventral fusion 286

Ventral graft placement 104

Ventral instrumentation 268

Ventral interbody distraction
267

Ventral interbody fusion 201,
267

Ventral interbody spacers 212

Ventral lesions 93

Ventral lumbosacral exposure
237

Ventral multiple-level screw
rod fixation 198

Ventral open techniques 267

Ventral placement of graft
217

Ventral plate 218-219

Ventral plates in spinal
fixation 199

Ventral reconstruction
necessity 370

Ventral spinal integrity loss
27

Ventral structures and
compression 27

Ventral strut graft 286-287

Ventral struts 188

Ventral subaxial spine
constructs 193

Ventral translational
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