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Fatigue properties of

implants 363
Fatigue resistance 118
Fatigue testing 362
Fibrous adhesions 351
Fibula allograft strut graft 217
Findings on halo vest motion

346
Finite element analysis error

363
First-generation lateral mass

plates 148
First-generation TDA,

mechanics 311
First-generation TDA 308
Fish-mouth shape 220
Fixation devices/

pseudoarthrosis 107
Fixation failure 7
Fixation levels 267
Fixation mechanism 213
Fixation points 325
Fixator mechanisms for

lumbosacral junction 230
Fixed moment arm cantilever

154, 163, 175, 284
Fixed moment arm cantilever

beam fixation 163, 213
Fixed moment arm

counterpart 212
Fixed moment arm vs.

nonfixed moment arm
screws 141

Fixed vs. nonfixed moment
arm mode 198

Fixed-angle construct 127
Fixed-angle screw loosening

172
Fixed-angle screws 256, 285
Fixed-head screws 165
Fixed-moment arm device

148
Flail chest 333
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

128
Flexion and extension axis

shift 264
Flexion and extension

bending 250
Flexion and extension

radiographs 27
Flexion and ligamentotaxis

98
Flexion axis 264
Flexion bending moments

210
Flexion deformation 108
Flexion deformity 210
Flexion distraction and type I

C2 body fractures 67
Flexion distraction injuries

148
Flexion resistance 186
Flexion rotation and unilateral

cervical locked facet 68
Flexion stress 8
Flexion-resisting moment

arm 108
Flexion/extension
– radiographs 81
– replication 311
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

on rods 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

353
Four-point bending construct

246, 248
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Fracture dislocations, from
shear and rotational forces
58

Fracture management
– and traction 336
– in ankylosing spondylitis

336
Fracture resistance of

polyethylene 119
Fracture stability in ankylosing

spondylitis 336
Fractures through the weakest

point of C1 and associated
injuries 58

Free radicals in
polymerization 120

Freezing specimens 361
French benders and stress

risers 130
Fretting corrosion, in spinal

implants 125
Fretting corrosion 117
Friction
– and traction effect 335
– from set screws 124
– in spinal components 124
– in traction 335
Friction glide tightness 256
Frozen bone vs. freeze-dried

bone 104
Frozen joint analogy 354
Frozen versus freeze-dried

bone 115
Fulcrum of the construct 154
Full spondylectomy 268
Fully constrained device 311
Functional needs 80
Functional spinal alignment

351
Functional stiffness 309
Fusion acquisition rate 218
Fusion and segment mobility

298
Fusion construct 265, 268,

298
Fusion interfaces 177
Fusion procedure, outcomes

296, 311
Fusion procedure 298, 305
Fusion procedures, 309
Fusion promotion 286
Fusion shifts 268
Fusion surfaces 177
Fusion surgery characteristics

308
Fusion techniques 286
Fusion vs. arthroplasty 298
Fusion vs. decompression 372

G
Gabapentin, dosing and

chronic pain treatment 48

Gabapentin 310
Galvanic corrosion 117, 147
Gamma inert sterilized

polyethylene 119
Glacial instability 27, 82
Global alignment principles

324
Global coronal alignment/

malalignment 226
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
Graft subsidence 287
Graft with plate comparison

298
Gravitational effects on

quadriplegic patients 333
Gravitational force in spinal

components 124
Gravitational impact on the

abdominal cavity 333
Gravitational pull on

abdominal cavity 333
Gravity on PMMA placement,

effect of 138
Greater trochanteric pain 352
Gripping implants, vs.

compression screw
techniques 141

Gripping implants 140
Gripping interfaces in implant

design 138
Guy wire support system 351

H
Halo and Minerva braces,

comparison of 346
Halo and Minerva braces,

differences between 346
Halo brace and capital flexion/

extension 344
Halo brace complications, and

prevention 345
Halo brace complications 345
Halo brace pin site

complications 345
Halo brace use, complications

of 345
Halo device 286
Halo formation around acrylic

293
Halo screws force

degradation 337
Halo vest study findings 346

Halo vs. Minerva brace
functions 346

Hangman's fracture (traumatic
spondylolisthesis of the
axis) 57

Harrington compression rod
125

Harrington distraction rod
125, 210

Harrington rods 147
HDR system 147
Height loss 284
Height loss and axial spine

changes 36
Helical axis of motion 15
Helmet coiled metal rim 335
Helmet design and removal

335
Helmet features for emergency

situations 335
Helmet removal
– and cervical traction 335
– in emergencies 335
Helmet removal 335
Helmet use, in cervical

traction 335
Hematomas 80
Herniated disks 8
Herniated intervertebral discs

80
Heterotopic ossification 310
High tensile strengths in

stainless steel 116
High-grade spondylolisthesis

268
High-modulus implant 179
High-Quality Fixation Points in

Native Bone 175
Highly cross-linked

polyethylene 119
Hip extension 268
Historic component

component connectors 126
Historical definition of the

pound 129
Hollow cylindrical structures

resisting peripheral forces
40

Hook bone interface stability
254

Hook orientation 164
Hook rod systems 254
Hook type on spinal surgery

outcomes 128
Hooke s law 19
Hooks and sublaminar wires

163
Hooks for spinal fixation 128
Hooks under laminae 147
Hooks vs. screws in fixation

resistance 37
Horizontal abdominal

incision 92
Horizontal gaze 228, 269

Human cadaveric specimens
361

Hybrid constructs in lumbar
fusion 174

Hydration on specimen
testing, effect of 362

Hydrostatic and osmotic
intradiscal pressure 50

Hydroxyapatite ceramic
116

Hydroxyapatite coating 120,
140

Hygiene in surgery 370
Hyperextension injuries and

lumbar facet joint sliding
58

Hyperlordotic cages 227
Hypertrophy of ligamentum

flavum and lumbar
stenosis 45

I
IAR (instantaneous axis of

rotation) 148, 153, 198,
309

IAR (internal axial resistance)
104

IAR and its role in vertebral
body response to applied
force 58

IAR location in the sagittal
plane 27

Iatrogenic destabilization 99
Iatrogenic instability 99
Iatrogenic 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

stiffness 115
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Implant failure 176–177, 286,
325

Implant failure causes 325
Implant Failure Factors 174,

325
Implant failure mechanisms

286, 326
Implant failure prevention

techniques 325
Implant failure types 259
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

113
Implant mechanics
– and failure 325
– knowledge 324
Implant mechanics 326
Implant selection
– and strength 326
– 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
Improper prone positioning,

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
Increased disc height and

cervical lordosis 49
Increasing thread pitch for

pullout resistance 138

Index level range of motion
298

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
38

Informed consent 270
Injectate polymerization 292
Injected PMMA and screw

diameter 140
Injection for implant efficacy

353
Injection pressure and PMMA

effectiveness 138
Inner Diameter s Third Power

176
Inner diameters 327
Insertional torque and pullout

resistance 141
Instantaneous axis of rotation

(IAR) 13, 209, 285, 311, 318
Instrument-Manubrial

Thoracic Distance 236
Instrumentation
– and fusion

supplementation 99
– biomechanics 268
– constructs 20
– length 270
– placement 264
Instrumentation 264
Instrumentation fusion

mismatch 164
Instrumented fusion 371
Intact hinge 209
Interbody bone graft

placement 108
Interbody cages 230
Interbody constructs 214,

217
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
– and three-point bending

175
– for flexible implants 176
– in native spine 175
Intermediate fixation points

172, 176
Intermediate muscle force

application 361
Intermediate point of fixation

156, 201
Intermediate segment strain

297
Intermediate vertebral body

177
Internal end ring 219
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
– changes with age 316
– hydration 364
– kinematics 298
– mechanics 308–309
– pressure 310
– pressure changes 310
– replacement 310
Intervertebral disc 310
Intervertebral relationships

230
Intervertebral spacer 81
Intradiscal hydrostatic and

oncotic pressure during
weight bearing 50

Intradiscal pressure
– and deformity 107
– in Scheuermann s kyphosis

47
Intradiscal pressure 298
Intradural lesions 93
Intramedullary tumors 80
Intraoperative challenges with

aberrant anatomy 74
Intrinsic bending moment

248, 256
Intrinsic implant bending 256
Intrinsic lung tissue quality

and pulmonary compliance
333

Invasive surgical
interventions 310

Iodine-containing
compounds 292

Iron contamination 117
Ishtmic pars defect and high

pelvic incidence 49
Isthmic spondylolisthesis 81,

268

J
Jewett brace
– and cylindrical body shell

343
– and support 343
– and three-point bending

advantage 346
– design and application 346
– design and effectiveness

346
– design and mechanics 346
– design vs. cylindrical body

shell 343
– mechanics and

effectiveness 346
– pressure and design 346
– vs. cylindrical body shell

support 343
Jewett brace's design

limitations 343
Jewett brace's support issues

343
Junctional destabilization

298
Junctional segment integrity

299

K
Key anatomy of craniocervical

junction and basilar
impression 47

Kick plate 286
Kick-out of construct 286
Kinematics, physical principles

and 10
King classification 266
Knurled surface
– for lock screws 130
– for set screws 125
Kyphoplasty, cavity creation

291
Kyphoplasty 120, 165, 291,

353
Kyphosis
– and adjacent segment

disease 298
– and lordosis 308
– due to TDA 311
– prevention 219
– progression 179
– resistance 351
Kyphosis 147, 222, 231, 284–

285, 308
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Kyphotic deformity
– and multi-level disc

herniation treatment
options 51

– management 370
– reduction 256
– stresses 292
Kyphotic deformity 27, 164,

264, 285, 353
Kyphotic spine 298

L
L4 L5 spinal level 99
L5 S1 spinal level 99
L5 vertebra 7
L5-S1 annulus 264
L5-S1 disc space 268
Lag screw conditions 139
Lag screw effect 187
Lag screws 139
Lamina 6
Lamina hooks 124
Laminar fracture 27
Laminar hooks 128, 148
Laminectomies and dorsal

kinking of the spinal cord
74

Laminectomy, width and
neural element
decompression 74

Laminectomy 99
Laminoplasty 99, 179
Larger-diameter flat-faced

cages 219
Lateral and caudal screw

trajectory 191
Lateral approach in spine

surgery 371
Lateral bending axis 264
Lateral bending component

17
Lateral bending stiffness 202
Lateral decubitus films 268
Lateral decubitus leg

positioning 335
Lateral decubitus position

pressure points 334
Lateral drawing 162
Lateral end plate contact 107
Lateral extracavitary

approach 92
Lateral interbodies 247
Lateral mass and pedicle

screws 238
Lateral translation correction

251
Lateral translation deformity

251
Lateral view 162
Law of conservation of

momentum 16
Law of inertia 21

Law of superimposition of
forces 15–16

Laxity of annular fibers and
mechanical low back pain
45

Leg positioning
– and pressure in lateral

decubitus 335
– effects on pressure in lateral

decubitus 335
– in lateral decubitus 335
Length of construct 155, 211
Length-to-width ratio of

braces 342
Lenke classification 266
Lenticular end plate shape

220
Less steep trajectory 318
Lever arm (D) 15
Ligament
– deficiencies 8
– elasticity 8
– expansion 364
– ossification 317
– resistance 8
– strength 8
– stretching 354
Ligamentotaxis and the role of

posterior longitudinal
ligament 73

Ligamentous injuries in the
cervical spine and whiplash
syndrome 58

Ligamentous injury and
traction risks 335

Ligamentous instability 27
Ligamentous integrity, and

bone grafts 107
Ligamentous integrity 298
Ligamentous laxity 337
Ligamentous or bony

disruption 27
Ligamentum flavum 6, 26, 98
Limited cervical bracing

drawbacks 342
Limited cervical bracing

issues 342
Limited cervical bracing

techniques 342
Limited instability, vs. overt

instability 27
Limited instability 27, 83
Lind group findings on halo

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
– rate 362
– 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
Load ratio
– and dysfunction 354
– effects 354
Load sharing
– and distribution 325
– and kyphotic deformity

104
– by Subsidence 175
– in implants 325
– 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
Long bridging constructs 176
Long bridging implant 326
Long bridging plates

complications 200
Long dorsal fusions 299

Long dorsal thoracic fusions
299

Long fixed moment arm
implants 173

Long screw rod construct 212
Longer brace stability 342
Longer braces and spinal

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,

268
Lumbar lordosis angle 299
Lumbar lordosis restoration

268
Lumbar lordotic angle 298
Lumbar region coupling 21
Lumbar region deformities

269
Lumbar spinal fusion 266
Lumbar spine
– loss of lordosis and IAR

shift 45
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– translational deformation

99
Lumbar spine 5, 7–8, 80, 287
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
Lumbosacral translational

deformity 235
Lumbosacral-pelvic

constructs 224
Luque sublaminar wiring 208
Luque-type longitudinal

constructs 208

M
Magnetic resonance imaging

296
Magnitude of force 20
Manubrial Thickness and

Access 236
Manubrium Partial Resection

235
Mass lesion management 370
Matching bone contours with

PMMA 138
Matching implant to

corpectomy wall 39
Material requirements for lag

screws 139
Mathematical assumptions in

models 362
Mathematical model

assumptions 362
Mathematical modeling

accuracy 364
Mathematical testing 362
Matrix material in composites

115
Matte vs. smooth implant

surfaces 140
Maximum bending moment

application 172
Maximum stress application

325
McCord pivot point 229, 268–

269

McCormick critique 296
Mechanical axial pain 80
Mechanical back pain
– and instability 29
– versus radiculopathy 309
Mechanical back pain 309,

351
Mechanical disadvantage 148
Mechanical instability
– analogy 354
– and spinal health 354
Mechanical instability 354
Mechanical stability
– in spine surgery 309
– of spinal implants 124
Mechanical stabilization

devices 309
Mechanical strength 260
Mechanical stress 285
Mechanical wear and

corrosion 117
Medial facet joint 317
Medial facet preservation 318
Median sacral artery 237
Medical comorbidities 270
Medically manageable

symptoms 80
Medtronic Sofamor Danek

298
Meta-analysis 308
Meta-analysis of TDA 308
Metal bone interface 208
Metal hypersensitivity 119
Metals and their properties

116
Metastatic malignancy 164
Methodologic deficiency 298
Methylmethacrylate

polymerization 292
Methylmethacrylate

polymers 292
Microstructure and crystal

lattice in alloys 116
Middle column axis 268
Middle column of Denis 26–

27
Midline load-bearing axis 264
Midline occipital screw

fixation 188
Midline vascular structures

235
Midthoracic spine 253
Minerva jacket brace

effectiveness 344
Minerva jacket vs. halo brace

344
Minimally invasive surgery

370
Minimally invasive

techniques 93
MIS TLIF 325
Mixed-metal constructs 147
MMA (Methylmethacrylate)

monomer 120

Mobility improvement 351
Modern cantilever beam screw

rod fixation 129
Modic changes and end plate

sclerosis 45
Modulus of elasticity 20, 116,

217, 293, 325
MOM joint recall 119
Moment arm
– and stresses 297
– definition 235
– effects 285, 353
– in spinal constructs 198,

267
Moment arm length 211, 285,

297, 326
Moment arm offset and

cervical kyphosis 49
Moment of inertia 20
Morning pain 352
Mortise contact 286
Mortise creation, in

osteoporotic bone 199
Mortise geometry 176
Motion preservation
– in spine surgery 308
– procedure 296
– technologies 301
Motion preservation 308
Motion segment
– cushion 311
– preservation 296
– stability 310
– stiffness 351
– stress/strain 311
Motion segment

biomechanics 310
Motion-preserving strategy

308
Motion-sparing procedures

298
Motor deficits 80
MRI artifact 222
MRI imaging for porous

titanium 115
Multi-segment compression

and kyphotic deformity 51
Multilevel cervical

corpectomies 284
Multilevel cervical

laminectomies and
kyphosis 74

Multilevel corpectomies 284
Multilevel corpectomy

outcomes 326
Multilevel fixation constructs

199
Multiplanar deformity

resistance 351
Multiplane deformities 270
Multiple myeloma/vertebral

augmentation 292
Multiple-level discectomies

176

Multiple-level fusion 297
Multiple-level rigid pedicle

screw fixation 213
Multirod constructs 247
Multisegmental fixation 147,

202
Multisegmental fusion 286
Multisegmental

instrumentation 208, 286
Muscle atrophy 353
Muscle imbalance and spinal

stability 27
Muscle relaxants 353
Muscle spasms in cervical

traction 337
Muscle support weakening

353
Muscles and spinal stability

29
Muscular/myofascial pain 369
Myelopathy 80

N
Nanoscale surface topography

120
Narrow versus wide

decompression 100
Native intervertebral disc 298
Native spine 177
Native vs. fusion constructs

298
Natural degenerative changes

296
Natural disc biomechanics

298
Natural history of disease 296
Natural incidence of disease

296
Near surface unthreaded for

lag screws 139
Negative charge 285
Negative charge on bone 285
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
Neurogenic claudication 311,

318
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Neurologic complications 222
Neurologic deficits 80
Neurologic function 229–230
Neuromuscular disorders and

truncal muscle dysfunction
29

Neuropathic pain, and chronic
axial back pain 48

Neuropathic pain 309
Neutral axis
– alignment 219
– and Denis' three column

theory 27
– loading 264
– of Denis 104
Neutral axis 26, 154, 217, 264
Neutral level 265
Neutral mode 147, 154
Neutral vertebra 236, 265
Neutral zone
– expansion 311
– widening 309
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

16, 147
Nickel allergy 117
Nickel content in stainless

steel 116
Nickel-titanium alloys 120
Nonabsorbable and absorbable

implants 217
Nonautologous bone

alternatives 217
Noncontiguous cervical

fusions 297
Nondependent leg flexion

335
Nonfixed moment arm

cantilever beam 155
Nonfixed moment arm

cantilevers 284
Nonfixed moment cantilever

beam 155
Nonoperative strategies 80
Nonpathologic motion 81
Nonpressurized

polymethylmethacrylate
179

Nonprimate mammal
specimens 363

Nonprimate spine size 361
Nonstructural tissue 361
Nonsurgical measures 324
Normal force and friction

125, 127
Normal strain 20
Notch sensitivity 118

NSAIDs effect on bone healing
108

Nuclear replacement devices
310

Nucleus migration 8
Nucleus pulposus
– desiccation 316
– migration and disc

herniation 47
– replacement 310
Nucleus pulposus 8
Nucleus replacement devices

308
Nutrient and metabolite

changes, in deformed discs
68

O
O-C2 instrumented fusion

237
Obesity effects 353
Objectives of spinal bracing

346
Occipital bone vs. cervical

laminae 190
Occipital button fixation 191
Occipital plating systems 189,

237
Occipitocervical construct

termination 191
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

385

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



Index

Pelvic inclination 269
Pelvic parameters and

lumbosacral junction stress
49

Pelvic parameters on spinal
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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
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ProDisc-C arthroplasty 298
Progressive kyphosis 264
Progressive neurologic
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resistance 139
Screw head role in
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pullout resistance 140
Screwmaterial and

hydrophobicity 37
Screwmaterial and
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preservation 297
Segmental motion stressors

298
Segmental movement

restriction by Minerva
jacket 344

Segmental spine instability
15

Segmental stress relevance
298

Segmental stressors 298
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363
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362
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344
Spinal bracing
– effectiveness 342
– goals and purposes 346
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– objectives 346
Spinal bracing 353
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268
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Spinal canal compromise 254
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362
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246
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Spinal disc aging 310
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– design 285
– diagnostic injections 353
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371
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Static friction 124
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Steel production from iron and

carbon 116
Steffee plate 129
Stiffening due to dynamic

stabilization 309
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325
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354
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353
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238
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– consequences 284
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325
Sum of forces 147
Superior hypogastric plexus

237
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337
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Surgical planning and

decision-making 324
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202
Terminal implant bone

interface 212
Terminal three-point bending

247
Terminal-level screw fixation

213
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364
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variables 364
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benefits 345
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of 345
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324
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163, 217, 246
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constructs 209
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force 268
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force consequences 200
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plates 172
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mechanism 286
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Ti-6A1 4V corrosion
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– alloy applications 116
– alloy contaminants 116
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comparison of 116
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– biocompatibility 120
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– grade comparison 116
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– purity on strength 116
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116
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Toggle failure 259
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rods 125
Toggling screws 284
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loading 202
Torsional resistance 257
Torsional strength of spinal

screws 130
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spinal implants 126
Total disc arthroplasty 80
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vertebral bodies 46
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– and ligamentous injury

335
– and spinal fractures 335
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– complications with

ligamentous injury 335
– efficacy 353
– force effectiveness 335
– force maintenance 337
– limits 353
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336
– techniques and spinal
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Transarticular screw fixation

189
Transarticular screws 186
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Transfacet screw technique

311
Transfacet screw techniques

230, 318
Transforaminal lumbar

interbody fusion 107
Transition in rod diameters

147
Translaminar transfacet

technique 311, 318
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Cartesian coordinate
system 63

Translation deformation 201
Translation resistance 257
Translational and angular

deformation 219
Translational and angular force

vectors 218
Translational deformation in

the spine 65
Translational deformation via

coincident forces along the
neutral axis 66
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Translational stress resistance

286
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238
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fixation 190
Transpsoas approach 230
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Traumatic injury 81, 83
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ligamentous disruption 64
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257
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Triangulation of screws 175
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318
Turning patients and spinal

stress 337
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246
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119
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screw insertion 229
Unalloyed titanium grades

116
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distraction deformation 66
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Unidentified variables 326
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grafts 107
Uniform integument pressure
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Uniform loading 325
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fixation 268
Unit conversion in physics and

engineering 129
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mechanisms and factors 57
Upper lumbar spine 253
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