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(PWC) riding

Q
Quadruped on stability ball 82

R
Radial nerve injury in athletes 136,

136
Radiographs 10
RCTs, see Randomized clinical trials

(RCTs)
Rehabilitation of athletic spinal

injuries 79
Repetitive head impacts, prevention of

long-term consequences of 57
Repetitive traumatic diskopathy 158
Return to learn (RTL) 17, 19
Return to play (RTP) after spinal injury
– cervical spinal cord
–– cervical cord neurapraxia (CCN)

119
–– cervical disk herniation 118
– cervical spinal cord 118, 118
– consensus, lack of 116
– considerations for RTP guidelines

116
– lumbar spine injuries
–– lumbar disk herniation 119
–– spondylolisthesis 119
– lumbar spine injuries 119
– spine injury biomechanics 118
– surgical considerations
–– anterior cervical diskectomy and

fusion 119
–– lumbar diskectomy 120
–– percutaneous nucleotomy (PN)

119
– surgical considerations 119
– Torg’s contraindication classification

groupings 117
Return to play (RTP) after spinal injury

116
Return to play (RTP) process
– after anterior cervical diskectomy

and fusion (ACDF) 94
– cervical arthroplasty 97
– disc herniation 191
– lumbar spondylolysis 191
– spinal injuries in American football

148, 149
– sports-related head injury, child

with 37, 38
Return to play rules
– in boxing 198
– in judo 199
– in wrestling 200
Return to school process 37

Return to sport (RTS) 17, 18
Return-to-Participation (RTP) Protocol

230
Return-to-play recommendations
– cervical spine 64
– lumbar injuries 67
– thoracic injuries 65
RHIE, see Repetitive head impact

exposure (RHIE)
Riddell SpeedFlex Precision football

helmet 56
Rowers
– basic technique 169
– imaging 170
– prevention and treatment 170
– spinal injuries 170
Rowers 169, 169
rsfMRI, see Resting state functional MRI

(rsfMRI)
RTL, see Return to learn (RTL)
RTP process, see Return to play (RTP)

process
RTP Protocol, see Return-to-

Participation (RTP) Protocol
RTS, see Return to sport (RTS)
Rugby
– basics 212
– historical numbers 212
– most neurotrauma by position 214
– neurotrauma, plays likely to cause

213
– ruck 213
– rule changes 214
– scrum 214
Rugby 212

S
SAC ratio, see Space available for the

cord (SAC) ratio
Sacroiliac (SI) disorders 86
Sacroiliac joint 76
Sagittal magnetic resonance imaging

28–29
SAH, see Subarachnoid hemorrhage

(SAH)
Scapula 127
SCAT, see Sport Concussion Assessment

Tool (SCAT), Standardized
Concussion Assessment Tool (SCAT)

SCAT 6/SCOAT 6 tools 36
SCI, see Spinal cord injury (SCI)
Sciatic nerve and piriformis syndrome

136
Sciatic nerve branches injury in soccer

players 155
SCOAT 6, see Sport Concussion Office

Assessment Tool-6 (SCOAT 6)
Scott repair 112
Scrums, see Scrummages
Scuba diving, CNS injuries in 217
SDH, see Subdural hematoma (SDH)
Shoulder 127
Shoulder joint 76
SI disorders, see Sacroiliac (SI)

disorders
SIS, see Second impact syndrome (SIS)
Skiers
– diagnosis 196
– prevention 196
– spinal injuries in
–– biomechanics of 195
–– nature of 194, 195

– spinal injuries in 194
– treatment, management, and

rehabilitation 196
Skiers 194
Skull reconstruction, three-

dimensional 29
SLIC, see Subaxial Injury Classification

(SLIC)
Slump test 77
Soccer players
– brain injury in
–– concussion 151
–– intracerebral hemorrhages 154
–– mechanism of injury 153
–– neurodegenerative disease and

controversies 153
–– prevention 153
–– symptoms 153
–– treatment 153
– brain injury in 151
– neurological injuries in 151, 152
– peripheral nerve injuries in
–– brachial plexus injury 155
–– facial nerve injury 155
–– sciatic nerve branches injury 155
– peripheral nerve injuries in 155
– spinal cord injury in 155
– spinal degenerative changes in
–– mechanisms of injury 154
–– prevention 154
–– symptoms 154
–– treatment 154
– spinal degenerative changes in 154
Soccer players 151
Somatovisceral response 89
SPECT, see Single photon emission

computed tomography (SPECT)
Spina bifida 121
Spinal cord injury (SCI)
– athlete with
–– additional treatment options 71
–– in-hospital management 71
–– initiating spinal precautions 70
–– on-field management 70
–– pregame planning 70
– athlete with 70
– fractures without
–– cervical spine 63
–– thoracic injuries 65
– in equestrian riders 185
– in motorsport racing drivers 173
– in soccer players 155
Spinal cord injury (SCI) 49
Spinal degenerative changes in soccer

players
– mechanisms of injury 154
– prevention 154
– symptoms 154
– treatment 154
Spinal degenerative changes in soccer

players 154
Spinal disease in golfers
– pathogenesis of, repetitive

traumatic diskopathy 158
– pathogenesis of 157
– treatment of
–– physical therapy and rehabilitation

160
–– swing modifications 161
– treatment of 158
Spinal injuries
– back pain 49
– biomechanics of 57
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– in equestrian riders 184
– in ice hockey players
–– diagnosis 203
–– prevention 203
–– symptoms 203
–– treatment 203
– in ice hockey players 203
– in rowers 170
– in skiers
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injuries 195
–– nature of common spinal injuries

194, 195
– in skiers 194
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–– spinal cord 209
– in weightlifters 208
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systems 50
– spinal cord injuries 49
– sports’ association with spine

injuries 47
– thoracic and lumbar spine injuries

49
Spinal injuries 47, 49
– See also Cervical spine injuries;

Noncatastrophic spine injuries in
baseball players

Spinal injuries in American football
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players
–– diagnosis 145
–– epidemiology and pathogenesis

143
–– management 145
– cervical spine injuries in football

players 143
– return to play 148, 149
– thoracolumbar spine injuries in

football players
–– diagnosis 147
–– epidemiology and pathogenesis

146
–– management 147
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76
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–– mechanism of injury 180
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–– treatment 180
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– spondylolysis
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–– mechanism of injury 179
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–– treatment 179
– spondylolysis 179
Spinal injuries in gymnasts 179, 179,

181
Spinal injuries, nonsurgical treatment
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–– fractures without SCI 63
–– ligamentous injuries 62
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62
–– return-to-play recommendations

64
–– strain and sprain 62
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– general considerations and initial
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–– return-to-play recommendations

67
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–– return-to-play recommendations
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of 61
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119
–– cervical disk herniation 118

– cervical spinal cord 118, 118
– consensus, lack of 116
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116
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–– spondylolisthesis 119
– lumbar spine injuries 119
– spine injury biomechanics 118
– surgical considerations
–– anterior cervical diskectomy and
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–– lumbar diskectomy 120
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119
– surgical considerations 119
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116
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– contraindications for 87
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87
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–– pain 85
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–– sacroiliac (SI) disorders 86
–– vertigo, equilibrium, and balance

problems 86
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Spinal misalignments, effects of 88
Spinal musculature 81
Spinal stenosis, definition of 67
Spine
– anatomy and properties 48, 48
– basic anatomy and pathophysiology

of 9
– examination 73
– subaxial cervical spine 9
– thoracolumbar spine 10
Spine trauma, imaging of
– magnetic resonance imaging (MRI)

11
– radiographs and computed

tomography (CT) 10
Spine trauma, imaging of 10
Spondylolisthesis 66, 119
Spondylolysis
– diagnosis
–– CT scan 110
–– MRI 110
–– physical examination 109
–– radiographs (X-ray) 109
– diagnosis 109
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–– diagnosis 179
–– mechanism of injury 179
–– symptoms 179

–– treatment 179
– in gymnasts 179
– management options
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–– physical therapy 111
–– surgery 111
– management options 110
– presentation 109
Spondylolysis 66, 109
– See also Direct pars repair
Sports-related concussion (SRC), see

Post-concussion syndrome (PCS)
Sports-specific tools 221
Spurling’s test 74
SRC, see Sports-related concussion

(SRC)
Stability ball. quadruped on 82
STAMP, see Symptom Targeted

Academic Management Plan
(STAMP)

Stingers 132
STIR techniques, see Short tau inversion

recovery (STIR) techniques
Straight leg raise test 77
Strain and sprain
– cervical spine 62
– lumbar injuries 66
– thoracic injuries 65
Subaxial cervical spine 9
Submersion injuries in aquatic sports

218
Subthreshold exercise 24–25
Supermans 82
Suprascapular nerve injury in athletes

134
Suprascapular neuropathy in baseball

players 192
Surfing, CNS injuries in 217
Swimming, CNS injuries in 217
Sympathetic and parasympathetic

systems 90

T
TA, see Transversus abdominus (TA)
TBIs, see Traumatic brain injuries (TBIs)
TES, see Traumatic encephalopathy

syndrome (TES)
Thoracic and lumbar spine injuries 49
Thoracic injuries
– disk bulge and herniation 65
– epidemiology 65
– fractures without SCI 65
– ligamentous injuries 65
– neuropraxia 65
– return-to-play recommendations

65
– strain and sprain 65
Thoracic injuries 65
Thoracic outlet syndrome (TOS), in

athletes 133
Thoracic spine
– of athletes
–– inspection 74
–– neurological assessment and

provocative maneuvers 75
–– palpation 75
–– range of motion 75, 75
– of athletes 74
Thoracolumbar injury classification 67
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Thoracolumbar spine 10
Thoracolumbar spine injuries in

football players
– diagnosis 147
– epidemiology and pathogenesis 146
– management 147
Thoracolumbar spine injuries in

football players 146
Tibial nerve injury in athletes 138
TLICS, see Thoracolumbar Injury

Classification and Severity Score
(TLICS)

TLSOs, see Thoracolumbosacral
orthoses (TLSOs)

TMJ dysfunction, see
Temporomandibular joint (TMJ)
dysfunction

Torg’s contraindication classification
groupings 117

TOS, see Thoracic outlet syndrome
(TOS)

Transforaminal corridor 107
Traumatic brain injuries (TBIs)
– classification 3
– classification of severity of 3
– epidemiology 3
– future of
–– blood and saliva biomarkers 220
–– imaging biomarkers 220
–– pupillometry/eye tracking 221
–– sports-specific tools 221
– future of 220
– in aquatic sports 218
– in baseball players 191
– management principles 4
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–– baseline assessment 4
–– complications 6
–– off-field assessment 5
–– on-field assessment 5
–– rehabilitation 5
–– rest 5
–– return to play 6
–– return to school 6
– mild 4
– moderate and severe,

complications 6
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– pathophysiology 4
– workup and treatment 4
Traumatic brain injuries (TBIs) 3, 222
Traumatic spine injuries in aquatic

sports 218
TSPO, see Translocator protein (TSPO)

U
UCH-L 1, see Ubiquitin C-terminal

hydrolase (UCH-L 1)
UCI, see Union Cycliste Internationale

(UCI)
Ulnar nerve injuries
– in athletes 135
– in cyclists 166
Ulnar neuropathy in baseball players

192
Unaffiliated neurotrauma consultant

(UNC) program 227
UNC program, see Unaffiliated

neurotrauma consultant (UNC)
program

Upper extremity nerve injuries in
athletes

– axillary nerve injury 134
– long thoracic nerve injury 134
– median nerve injury 135
– musculocutaneous nerve injury 134
– radial nerve injury 136, 136
– suprascapular nerve injury 134
– thoracic outlet syndrome (TOS) 133
– ulnar nerve injury 135
Upper extremity nerve injuries in

athletes 133
Use-of-helmet rule 236

V
Vertebral column fractures in

equestrian riders 184
Vertigo, equilibrium, and balance

problems 86
VOMS, see Vestibular/ocular motor

screening (VOMS)
vTOS, see Vascular thoracic outlet

syndrome (vTOS)

W
Wave-related activities, CNS injuries
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Weightlifting injuries,

pathophysiology of
– athlete baseline factors
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–– performance-enhancing drugs 207
–– sex 207
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– onset of injury
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–– chronic injuries 208

– onset of injury 208
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–– intra-abdominal pressure on the

spine 207
–– pressure mitigation 208
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of 207
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–– carpal tunnel syndrome 209
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– peripheral nerve 209
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–– lumbar spine 209
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– spine 208
Weightlifting, common injuries

caused by 208
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208
Whiplash injuries 87
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– prevalent nerve injuries in 200
– prevalent spine injuries and return

to play rules in 200
Wrist 128
WSTC, seeWayne State Tolerance Curve

(WSTC)

X
X-rays 109
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