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A

Adams forward bend test, 231-232

Adolescent idiopathic scoliosis
epidemiology of, 199
evolution of, into adult scoliosis, 224
global sagittal balance in, 348
Lenke classification of, 199-206
magnetic resonance imaging in, 223-224
physical examination in, 229, 229-236
Adams forward bend test in, 231-232
age factors in, 229
appearance assessment in, 234-235
gait observance in, 230
gender considerations in, 229
guidelines for, 235-236
maturity determination in, 233-234
neural examination in, 232-233
pain evaluation in, 230
skin inspection in, 233
upright back, 230
upright side, 230-231
whole patient inspection in, 235
radiography in, 223-224, 339-340
treatment of, 199, 255-259. See also online case
studies, e21—e24.
derotation in, 339-345
fusion level for, 330-331, 335
versus adult scoliosis, 207-208

Adult scoliosis

categories of, 224

degenerative, 261-272, 333-335

idiopathic, 273-280
clinical presentation of, 273-274
surgical treatment of, 274-278, 281-288,

333-335

radiography in, 224-226

Scoliosis Research Society classification of,
207-213

versus adolescent idiopathic scoliosis,
207-208

Age considerations, in scoliosis examination, 229

Alar screws, in spinopelvic fixation, 374
Allografts, 394-395

Ankylosing spondylitis
cervical spine deformity in, 297-298
of cervicothoracic junction, 366367, 370

Anterior approach, to cervicothoracic junction,
367

Anterior column support, for spinopelvic fixation,
378-379

Anterior lumbar interbody fusion, for
spondylolisthesis, 243

Anterior spinal fusion
for adult scoliosis, 274-278
indications for, 335

Anterior vertebrectomy, for spondylolisthesis,
251-252

Anterolisthesis, 237. See also Spondylolisthesis.
Anteroposterior fusion, indications for, 335

Apical vertical translation measurement, in
scoliosis, 217-218

Arthritis, rheumatoid, cervical spine deformity
in, 297

Arthrodesis, posterior, for scoliosis, 320

Autografts, 393-394

B

Bicortical fixation, spinopelvic, 374
Body image, in scoliosis, 234-235

Bone grafts
allografts, 394-395
autogenous, 393-394
demineralized, 395-396

Bone morphogenetic protein, 397-399
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Braces
for Scheuermann’s kyphosis, 307-308
for scoliosis, 255-256, 320

Breast shape, in scoliosis, 235

C

Calcium carbonate ceramics, 397

Calcium sulfate ceramics, 396-397

Cardiac anomalies, with scoliosis, 319

Cauda equina syndrome, in spondylolisthesis, 241
Caudal foundation vertebra, in scoliosis, 332
Center-of-gravity analysis, 348

Central cord syndrome, in cervical spondylosis,
299

Central sacral line, in scoliosis, 329
Ceramics, 396-397

Cervical spinal deformities, 295-304
degenerative, 298-300
inflammatory arthritic, 297-298
primary, 295-297
salvage surgery for, 301
secondary (iatrogenic), 300-301

Cervicothoracic junction, 365-371
anatomy of, 365
ankylosing spondylitis of, 366-367, 370
anterior approach to, 367
degenerative disease of, 366
iatrogenic instability of, 367
malformation at, 295-296
osteomyelitis of, 366
posterior approach to, 367-369
trauma to, 365-366
tumors of, 366

Chiari malformation, scoliosis in, 232
Chin-on-chest deformity, 366

Cobb measurements, in scoliosis
adult, versus clinical findings, 225
congenital, 319
for Lenke classification assignment, 199-206,
217-220
in fusion level selection, 329-330

Complications, of spinal deformity surgery,
385-391
infection, 389
neurovascular injury, 389-390
pseudarthrosis, 380-381, 386-387

rates for, 386
sagittal imbalance, 350-355, 387-389

Computed tomography, in scoliosis, 339-340

Congenital disorders

scoliosis, 317-322
anomalies associated with, 319
cervical spine, 295-296
classification of, 317-319
definition of, 317
evaluation of, 319
natural history of, 317-319
neuromuscular, 322
treatment of, 319-322

spondylolisthesis, 238

Convex epiphysiodesis, for scoliosis, 320
Coralline ceramics, 396397

Costotransversectomy, to cervicothoracic
junction, 368

Cotrel-Dubousset instrumentation
for scoliosis, 325
for spinopelvic fixation, 378

Crankshaft phenomenon, in scoliosis correction,
320

Curves

in adolescent idiopathic scoliosis, 330-331

in adult scoliosis, versus clinical findings,
225-226

in Lenke classification of scoliosis, 199-206

in radiography, 217-220

in Scheuermann’s kyphosis, 307

in Scoliosis Research Society classification,
208-209

D

Decompression, for spondylolisthesis, 250
Degenerative cervical deformity, 298-300

Degenerative cervicothoracic junction disc
disease, 366

Degenerative scoliosis, surgical treatment of,
261-272, 333-335

Demineralized bone matrix, 395-396

Derotation, of spine, 339-345
author’s technique for, 342-345
axial rotation assessment for, 339-340
en bloc, 345
goals of, 340-341
pedicle screws and, 339



pitfalls in, 341-342
segmental, 345
technical considerations in, 341-342

Diastematomyelia, scoliosis in, 232-233
Disc prostheses, for cervical spondylosis, 299
Dislocation, of cervicothoracic junction, 365-366

Double major curve
in Lenke classification, 199-206. See also online
elO—ell.
in Scoliosis Research Society classification, 209

Double thoracic curve, in Scoliosis Research
Society classification, 209

Dual-rod technique, for scoliosis, 321

Dunn-McCarthy technique, for kyphotic
myelodysplasia, 362

Dysplasia
bony, of cervical spine, 296

in Labelle classification of spondylolisthesis,
239-240

E
End vertebra analysis, in scoliosis, 220, 329-330

Epiphysiodesis, convex, for scoliosis, 320

Exercise
for Scheuermann’s kyphosis, 307-308
for spondylolisthesis, 242

Extension (Smith-Petersen) osteotomy
for flatback syndrome, 291-292
for sagittal correction, 350-351, 389

F

Facetectomy, for Scheuermann’s kyphosis, 311

Fibrodysplasia ossificans progressiva, cervical
spine deformity in, 296

Fixation, of cervicothoracic junction fractures,
365-366

Fixed sagittal imbalance (flatback syndrome),
289-294, 336, 373

Flank prominence, in scoliosis, 230

Flatback syndrome, 289-294
causes of, 289-290
clinical presentation of, 290
prevention of, 336
radiography in, 290-291
spinopelvic fixation for, 373
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subgroups of, 289
treatment of, 291-293

Fractures, of cervicothoracic junction, 365-366

G
Gaines procedure, for spondylolisthesis, 251-252

Gait analysis, in scoliosis examination, 230

Galveston technique
for kyphotic myelodysplasia, 362
for spinopelvic fixation, 376

Gender considerations, in scoliosis examination,
229

Genitourinary abnormalities, with scoliosis, 319

Global balance modifier, in Scoliosis Research
Society classification, 211

Global coronal balance, in scoliosis, 329

Global sagittal balance, measurement
of, 347-348

Grafts. See Osteobiologics.

Growing rods, for scoliosis, 320-321

H

Harrington instrumentation
flatback syndrome due to, 289-290
for scoliosis, 320-321
for spinopelvic fixation, 375-376

Heart defects, with scoliosis, 319

Hemiepiphysiodesis, for cervical spine deformity,
296

Hemivertebrae
in cervical spine, 296
in scoliosis, 317-318, 320

Hooks, in spinopelvic fixation, 375
Horizontal vertebra, in scoliosis, 330
Hydroxyapatite, 396-397

Hyperreflexia, in cervical spondylosis, 299

Hyporeflexia, in cervical spondylosis, 299

I

Iliac fixation. See Spinopelvic fixation.

Infections, postoperative, 389

Injury, at cervicothoracic junction, 365-366
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Instrumented posterolateral fusion, for
spondylolisthesis, 243-245

K

Kidney abnormalities, with scoliosis, 319
King/Moe classification, of adult scoliosis, 207
Klippel-Feil syndrome, scoliosis in, 295

Kostuik transilial bar, for spinopelvic fixation,
376

Kyphectomy, for myelodysplasia
age-specific considerations in, 359-361
complications of, 363
indications for, 357-358
instrumentation for, 361-363
preoperative evaluation in, 358-359
principles of, 359-361

Kyphosis
in ankylosing spondylitis, 298
in myelodysplasia, 357-364
in neurofibromatosis, 297
junctional, 313, 387-388
radiography in, 329-330
sagittal plane deformity in, 332-333, 347-356
Scheuermann’s, 305-315, 329, 332, 335

Kyphotic decompensation syndrome (flatback
syndrome), 289-294, 336, 373

L

Labelle classification, of spondylolisthesis,
239-240

Laminectomy
cervical deformity after, 300
cervicothoracic junction instability in, 367

Lateral extracavitary approach, to cervicothoracic
junction, 368

Lenke classification, of scoliosis, 199-206
case studies of. See online el—e24.
radiography for, 217-218

Local sagittal balance, measurement of, 348-349

Lordosis, lumbar
in hyperkyphosis, 348
in sagittal imbalance, 349
in spondylolisthesis, 249
loss of, flatback syndrome in, 289-294
restoration of, in sagittal plane deformity, 333

Low cervical approach, to cervicothoracic
junction, 367

Lumbar degenerative modifiers, in Scoliosis
Research Society classification, 210-211

Lumbar interbody fusion, for spondylolisthesis,
243-246

Lumbar lordosis
in hyperkyphosis, 348
in sagittal imbalance, 349
in spondylolisthesis, 249
loss of, flatback syndrome in, 289-294
restoration of, in sagittal plane deformity, 333

Lumbosacral fixation, 378

Lumbosacral spondylolisthesis, high-grade,
249-254

Luque instrumentation, for spinopelvic fixation,
376

M
Magnetic resonance imaging, in scoliosis,
adolescent idiopathic, 223-224

Main thoracic curve
in Lenke classification, 199-206
in radiography, 217-220
Marchetti-Bartolozzi classification, of
spondylolisthesis, 239

Maturity determination, in scoliosis, 233-234
Menarche, scoliosis progression and, 234
Meningocele. See Myelodysplasia.

Metastasis, to cervicothoracic junction, 366
Meyerding grading scale, for spondylolisthesis, 237

Midline posterior approach, to cervicothoracic
junction, 368

Moe technique, for scoliosis, 321
Musculoskeletal anomalies, with scoliosis, 319

Myelodysplasia, 357-364

“C” type, 359-360

kyphectomy for
age-specific considerations in, 359-361
indications for, 357-358
instrumentation for, 361-363
preoperative evaluation in, 358-359
principles of, 359-361

pathologic anatomy in, 357

progression of, 357

“S” type, 360-361

spinopelvic fixation in, 380

Myelopathy, in cervical spondylosis, 298-300



N

Neurofibromatosis
cervical spine deformity in, 296-297
scoliosis in, 233

Neurogenic claudication, in spondylolisthesis, 241

Neurologic disorders
in scoliosis, physical examination for, 232-233
postoperative, 389-390

Neuromuscular scoliosis, 322
Neutral vertebra, in scoliosis, 220, 329-330

Newman and Stone classification, of
spondylolisthesis, 238

(0)
Orthosis, for Scheuermann’s kyphosis, 308

Osteobiologics, 393-401
allografts, 394-395
autografts, 393-394
bone morphogenetic protein, 397-399
ceramics, 396-397
demineralized bone matrix, 395-396
incorporation of, 393

Osteogenesis imperfecta, cervical spine deformity
in, 296

Osteomyelitis, of cervicothoracic junction, 366
Osteoporosis, scoliosis treatment in, 275

Osteotomy

cervical, for ankylosing spondylitis, 298
extension (Smith-Petersen)

for flatback syndrome, 291-292

for sagittal correction, 350-351, 389
pedicle subtraction

for flatback syndrome, 292

for sagittal correction, 350-354
polysegmental, pedicle subtraction, 292-293
vertebral column resection, for sagittal

correction, 340, 354-355

Outcomes, of spinal deformity treatment, 403-405

P
Pain
in ankylosing spondylitis, 297-298
in Scheuermann’s kyphosis, 305, 307
in scoliosis
adolescent idiopathic, 223
adult, 224-226, 273-274
in physical examination, 230
in spondylolisthesis, 241
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Pancoast tumor, of cervicothoracic
junction, 366

Paralysis, postoperative, 389-390

Pars interarticularis fractures, in
spondylolisthesis, 237-238

Peak height velocity, in scoliosis, 233-234

Pediatric patients. See also Adolescent idiopathic
scoliosis; Congenital disorders; Scheuermann’s
kyphosis.

Scheuermann’s kyphosis in, 305-315
treatment outcome validation in, 404

Pedicle screw instrumentation

for cervicothoracic junction pathology,
368-369

for kyphotic myelodysplasia, 362-363
for Scheuermann’s kyphosis, 309—312
for scoliosis, 325-327, 339-345
for spondylolisthesis, 243-246, 251
fusion level selection for, 335-336
neurologic injury from, 390

Pedicle subtraction osteotomy
for flatback syndrome, 292
for sagittal correction, 350-354

Pelvic incidence, in spondylolisthesis, 249
Pelvic obliquity, spinopelvic fixation for, 373
Pelvic tilt, in spondylolisthesis, 249

Pelvis, in global sagittal balance, 348
Physical therapy, for spondylolisthesis, 242

Polysegmental osteotomy, pedicle subtraction,
292-293

Posterior approach, to cervicothoracic junction,
367-369

Posterior arthrodesis, for scoliosis, 320

Posterior instrumentation, for Scheuermann’s
kyphosis, 309-312

Posterior lumbar interbody fusion, for
spondylolisthesis, 243-245

Posterior spinal fusion, indications for, 335

Posterolateral fusion, instrumented, for
spondylolisthesis, 243-245

Primary sagittal plane deformity, in Scoliosis
Research Society classification, 209-210

Proximal thoracic curve
in Lenke classification, 199-206
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Proximal thoracic (continued)
in radiography, 217-220
Pseudarthrosis, 380-381, 386387

Psychometrics, for outcome evaluation, 403-405

Q

Quality of life
in adolescent idiopathic scoliosis, 224
in outcome evaluation, 403-405

R

Radiculopathy
in cervical spondylosis, 298-300
in spondylolisthesis, 241

Radiography
in flatback syndrome, 290-291
in fusion level selection, 329-330
in kyphosis, 329-330
in Scheuermann’s kyphosis, 307, 329-330
in scoliosis, 215-222, 223-227, 329-330
adolescent idiopathic, 223-224, 339-340
adult, 224-226
classification and, 218-220
congenital, 319
for Lenke classification assignment,
199-200
methodology for, 215
reliability of, 217-218
reproducible views in, 215, 217
in spondylolisthesis, 241-242

Reflexes
abnormal, in cervical spondylosis, 299
evaluation of, in scoliosis, 232

Regional sagittal balance, measurement of,
348-349

Rheumatoid arthritis, cervical spine deformity
in, 297

Rib asymmetry, in scoliosis, 230
Rib prominence, in scoliosis, 235
Risser sign, in scoliosis, 234

Rod(s)
for spinopelvic fixation, 375-376, 378-380
growing, for scoliosis, 320-321

Rod rotation technique, for scoliosis, 326-327,
342-345

Rod translation, for scoliosis, 326-327, 342-345

S
Sacral slope, in spondylolisthesis, 249

Sacrum
fixation to. See Spinopelvic fixation.
fusion to
in adult idiopathic scoliosis, 281-288
indications for, 332

Sagittal balance, 347-356
global, 347-348
local, 348-349
loss of, 388-389
measurement of, 347-349
positive, 387-388
preservation of, 349-350
regional, 348-349
restoration of, 350-355

Sagittal contour, in scoliosis, 232

Sagittal modifiers, in Scoliosis Research Society
classification, 209-210

Sagittal plane deformity
fixed (flatback syndrome), 289-294
fusion level for, 332-333
in scoliosis, 231
in Scoliosis Research Society classification,
209-210

Sagittal vertical axis, 330, 347-348
Scar, surgical, in scoliosis, 235

Scheuermann’s kyphosis, 305-315

clinical findings in, 305-306

epidemiology of, 305

histopathology of, 305

natural history of, 305, 307

radiography in, 307

treatment of
complications of, 313
fusion level in, 329, 332, 335
nonoperative, 307-308
operative, 308-312
postoperative management in, 312-313
with sagittal plane deformity, 347-356

Scoliometer, 232

Scoliosis

adolescent idiopathic. See Adolescent idiopathic
scoliosis.

adult. See Adult scoliosis.

cervical spine, 295-296

classification of, 199-206
congenital, 317-319
King/Moe, 207



Lenke, 199-206, 217-218. See also online
el-e24.
Scoliosis Research Society, 207-213
clinical findings in
adult idiopathic, 273-274
Cobb measurements and, 225
curves and, 225-226
versus radiographic findings, 223-227
congenital, 317-322
neuromuscular, 322
of cervical spine, 295-296
treatment of, 319-322
degenerative, 261-272
epidemiology of, 199
evaluation of, 319
in Scheuermann’s kyphosis, 307
natural history of, 317-319
neuromuscular, 322
physical examination in, 229-236
progression of, 317-318
radiography in. see Radiography, in scoliosis.
treatment of
adolescent idiopathic, 199, 255-259,
330-331, 335, 339-345. See also online,
e21-e24.
adult idiopathic, 274-278, 281-288,
333-334
degenerative, 261-272, 333-335
fusion level for, 329-337
rod rotation and translation in, 326-327
segmental correction in, 325-326

Scoliosis Research Society
adult scoliosis classification of, 207-213
treatment outcome studies of, 403—-405

Screw fixation
pedicle. See Pedicle screw instrumentation.
spinopelvic, 373-374

Segmental correction, of scoliosis, 325-326
Sexual characteristics, in scoliosis evaluation, 234
Shoulder balance, in scoliosis, 220

Shoulder height, in scoliosis, 235

Single thoracic curve, in Scoliosis Research
Society classification, 209

Skin, inspection of, in scoliosis, 233

Smith-Petersen (extension) osteotomy
for flatback syndrome, 291-292
for sagittal correction, 350-351, 389

Spina bifida. See Myelodysplasia.
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Spinal balance, evaluation of, in scoliosis, 230

Spinal cord
compression of, in cervical spondylosis,
298-299
tethered, scoliosis in, 233

Spinal deformity. See also Kyphosis; Scoliosis;
Spondylolisthesis.
cervical, 295-304
cervicothoracic junction, 356-371
clinical findings in, radiographic findings and,
223-227
flatback syndrome. See Flatback syndrome.
in myelodysplasia, 357-364, 380
osteobiologic grafts for, 393-401
outcome of, 403-405
radiography in. See Radiography.
sagittal spinal balance preservation in, 347-356
segmental correction of, 325-326
spinopelvic fixation in, 373-384
surgical complications of, 385-392
surgical strategies for, 329-337
translation techniques for, 326-327

Spinal rotation, in scoliosis, 230-231
Spinopelvic anatomy, in spondylolisthesis, 249

Spinopelvic balance, in Labelle classification of
spondylolisthesis, 239-240

Spinopelvic fixation, 373-384, 374
anatomic considerations in, 373
anterior column support in, 378-379
anterior lumbosacral, 378
failure of, 380-382
hooks for, 375
iliac, 375-378
iliosacral, 378
in special circumstances, 379-380
Jackson intrasacral rod for, 375
options for, 373-374
S1, 374
S2, 375
sacral alar, 374
sublaminar wires for, 375
sub-S1, 374-375

Spondylolisthesis, 237-248
acquired, 238-239
biomechanics of, 239-241
classification of, 238
definition of, 237
degenerative, 238
developmental, 238
directions of slippage in, 237
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Spondylolisthesis (continued)

epidemiology of, 237

high-grade, 249-254

isthmic, 238

low-grade
clinical presentation of, 241-242
evaluation of, 241-242
nonoperative management of, 242
postoperative assessment of, 246
radiography in, 241-242
surgical treatment of, 242-246

lumbosacral, 249-254

natural history of, 237

nomenclature of, 237

pathologic, 238

spinopelvic fixation for, 373

traumatic, 238

Spondylosis, cervical, 298-300

Stable vertebra analysis, in scoliosis, 220,
329-330, 332

Sublaminar wiring
in scoliosis, 325
in spinopelvic fixation, 375

Syrinx, scoliosis in, 232

T
Tanner staging system, in scoliosis evaluation, 234

Tethered cord, scoliosis in, 233

Thoracic curves
in Lenke classification, 199-206. See also online
el—el10, e17-€20.
in radiography, 217-220
in Scoliosis Research Society classification,
208-211

Thoracic insufficiency syndrome, vertical
expandable prosthetic titanium rib for,
321-322

Thoracolumbar/lumbar curve
in Lenke classification, 199-206. See also online
ell, el3—-el7.
in radiography, 217-220
in Scoliosis Research Society classification, 209

Thoracolumbosacral orthosis, for Scheuermann’s
kyphosis, 308

Thoracoplasty, for scoliosis, 275

INDEX

Thoracotomy, for cervicothoracic junction access,
367

Transforaminal lumbar interbody fusion, for
spondylolisthesis, 243-246

Transmanubrial/transternal approach, to
cervicothoracic junction, 367

Transpedicular approach, to cervicothoracic
junction, 368

Trauma, to cervicothoracic junction, 365-366
Tricalcium phosphate ceramics, 397
Tricortical fixation, spinopelvic, 374

Triple major curve
in Lenke classification, 199-206. See also online
ell-el2.
in Scoliosis Research Society classification, 209

Triradiate cartilage closure, in scoliosis, 234
Truncal distortion, in scoliosis, 230
Truncal rotation, in scoliosis, 232

Tumors, of cervicothoracic junction, 366

U

Unilateral bar, in scoliosis, 318

\Y%
VACTRL syndrome, scoliosis in, 319

Vertebral column resection, for sagittal
correction, 340, 354-355

Vertebrectomy, anterior, for spondylolisthesis,
251-252

Vertical expandable prosthetic titanium rib, for
scoliosis, 321-322

W

Wedge vertebrae, in scoliosis, 317

Wiltse-Winter classification, of spondylolisthesis,
238-239

Wiring techniques
in cervicothoracic junction pathology, 368
in spinopelvic fixation, 375



