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AA] see Atlantoaxial instability (AAI)

ACDF, see Anterior cervical diskectomy
and fusion (ACDF)

ACL tear, see Anterior cruciate ligament
(ACL) tear

Adjustment 88

Adolescent idiopathic scoliosis (AIS)
123,123

AlIS, see Adolescent idiopathic scoliosis
(AIS)

American football, spinal injuries in

- cervical spine injuries

—- diagnosis 145

—-— epidemiology and pathogenesis
143

—- management 145

- cervical spine injuries 143

- return to play 148, 149

- thoracolumbar spine injuries

—— diagnosis 147

—- epidemiology and pathogenesis
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—-- management 147

- thoracolumbar spine injuries 146

American football, spinal injuries in
143

American Spinal Injury Association
(ASIA) Impairment Scale 51

Anterior cervical diskectomy and
fusion (ACDF)

- preoperative assessment 92

- return to play after 94

- surgical technique

—— diskectomy and fusion 93

—- dissection 93

—- positioning 92

—-— postoperative care 93

- surgical technique 92

Anterior cervical diskectomy and
fusion (ACDF) 92,119

AOC, see Alteration of consciousness
(AOC)

AOD, see Atlantooccipital dissociation
(AOD)

Aquatic injuries, diagnosis and
treatment of

- decompression injuries 218

- submersion injuries 218

- traumatic brain injuries 218

- traumatic spine injuries 218

Aquatic injuries, diagnosis and
treatment of 218

Aquatic sports

- axial loading causing traumatic
cervical spine injuries in 217

- central nervous system (CNS)
injuries in

—- diving 216

—— personal watercraft (PWC) riding
216

—- scuba diving 217

—- surfing 217

—- swimming 217

—— wave-related activities 217

- central nervous system (CNS)
injuriesin 216

- neurological injuries in 216

Aquatic sports 216

Aquatic therapy, see Aquatic-based
rehabilitation

Arachnoid cysts 30

ART, see Active Release Technique
(ART)

Arteriovenous malformations (AVMs)
31

Arthroplasty 96

Arthroplasty device, placement of
97

ASIA Impairment Scale, see American
Spinal Injury Association (ASIA)
Impairment Scale

AT spotter program, see Athletic trainer
(AT) spotter program

ATDs, see Anthropomorphic test
devices (ATDs)

Athlete

- baseline factors

-- age 207

-- performance-enhancing drugs 207

-- sex 207

- baseline factors 207

- sports-related head injury in

—- para sport and pediatric
considerations 20

—— potential long-term effects 19

—— re-evaluation of athlete 16

-- recognize and remove 15

—— reconsider 19

-- recovery 17

—— refer 17

—— refine 20

—- rehabilitation 17

—— retire 19

-- return to learn (RTL) 17

—- return to sport (RTS) 17

—— risk reduction 20

- sports-related head injury in 15

Athletic spinal injuries, rehabilitation
of 79

Athletic spine, physical examination of

- cervical spine

-- inspection 73

—-- neurological assessment and
provocative maneuvers 74

—— palpation 73

—- range of motion 73

- cervical spine 73

- lumbar spine

—- inspection 75

—- neurological assessment and
provocative maneuvers 76

—- palpation 75

-- range of motion 75

- lumbar spine 75

- shoulder, hip, and sacroiliac joints
76

- spine examination 73

- thoracic spine

—- inspection 74

—- neurological assessment and
provocative maneuvers 75

—- palpation 75

—- range of motion 75,75

- thoracic spine 74

Athletic spine, physical examination
of 73

Athletic trainer (AT) spotter program
227

Athletics, congenital spinal anomalies
and implications for

- adolescent idiopathic scoliosis (AIS)
123,123

- atlanto-occipital fusion 122

- atlantoaxial instability in Down
syndrome 122

- hemivertebra 123

- Klippel-Feil syndrome 121

- os odontoideum 122

- spina bifida 121

Athletics, congenital spinal anomalies
and implications for 121

Atlanto-occipital fusion 122

Atlantoaxial instability (AAI), in Down
syndrome 122

AVMs, see Arteriovenous
malformations (AVMs)

Axillary nerve

- diagnosis 204

- prevention 205

- symptoms 204

- treatment 204

Axillary nerve 204,204

Axillary nerve injury in athletes 134

Axonotmesis 132

B

Back musculature, stretching 81

Back pain 49

Baseball players

- biomechanics and basic technique

—— batting 189

—- pitching 189

- biomechanics and basic technique
189

- catastrophic injuries in 189

- common injuries in 190

- noncatastrophic spine injuries in

—- disc herniation 190

—- lumbar spondylolysis 191

- noncatastrophic spine injuries in
190

- peripheral nerve injuries in

—— suprascapular neuropathy 192

—- ulnar neuropathy 192

- peripheral nerve injuries in 192

- prevention of injuries in 192

- traumatic brain injuries in 191

Baseball players 189

Batting in baseball 189

BCTT, see Buffalo Concussion Treadmill
Test (BCTT)

BESS, see Balance Error Scoring System
(BESS)

Blindside blocks, elimination of 236

Blood and saliva biomarkers 220

BMI, see Body mass index (BMI)

Boxing

- prevalent brain injuries and return
to play rulesin 198

- prevalent nerve injuries in 200

- prevalent spine injuries in 200

BPN, see Brachial plexus neuropraxia
(BPN)

BPV, see Benign positional vertigo
(BPV)

Brachial plexus injury in soccer
players 155

Brain biomechanics

- rotation 54

- translation 53

Brain biomechanics 53

Brain injuries

- inaquatic sports 218

- in combat sports

—-- boxing 198

—- common brain injury forms 198

—-— judo 199

- in combat sports 198

- incyclists 164

- in equestrian riders 183

- in gymnasts

-— diagnosis 178

—-— mechanism of injury 178

—-- symptoms 178

—-— treatment 178

- in gymnasts 178, 181

- in ice hockey players

—- diagnosis 203

—-— prevention 203

—-- symptoms 202

—-- treatment 203

- in ice hockey players 202

- in motorsport racing drivers 172

Brain injury in soccer players

- concussion

—— diagnosis 152

—-— mechanism of injury 152

—— prevention 153

— symptoms 152

— treatment 153

- concussion 151

- intracerebral hemorrhages 154

- mechanism of injury 153

- neurodegenerative disease and
controversies 153

- prevention 153

- symptoms 153

- treatment 153

Brain injury in soccer players 151

Buck repair 111

Burners

- diagnosis 204

- prevention 204

- symptoms 204

- treatment 204

Burners 132,204

C

Carpal tunnel syndrome (CTS) 209

Catastrophic injuries, in baseball
players 189

CBF, see Cerebral blood flow (CBF)

CBT, see Cognitive behavioral therapy
(CBT)

CBTi, see Cognitive behavioral therapy
for insomnia (CBTi)

CCN, see Cervical cord neurapraxia
(CCN)
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Central nervous system (CNS) injuries

in aquatic sports

diving 216

personal watercraft (PWC) riding

216

- scuba diving 217

surfing 217

swimming 217

wave-related activities 217

Central nervous system (CNS) injuries
in aquatic sports 216

Cervical arthroplasty

- complication avoidance 97

- preoperative assessment 95

- return to play 97

- surgical technique

—- arthroplasty device, placement of

97

—— operating room setup 96

—— positioning 96

—- segment, decompression of 97

- surgical technique 96

Cervical arthroplasty 95

- See also Posterior cervical
foraminotomy (PCF)

Cervical cord neurapraxia (CCN) 119

Cervical extension mobilization 81

Cervical imaging guidelines 11

Cervical spinal cord

- cervical cord neurapraxia (CCN)
119

- cervical disk herniation 118

Cervical spinal cord 118,118

Cervical spine

- disk bulge and herniation, cervical
disk herniation 62

- disk bulge and herniation 62

- epidemiology 61

ligamentous injuries 62

- neuropraxia, stingers, and burners,
cervical traumatic neuropraxia 63

- neuropraxia, stingers, and burners
62

- of athletes

-- inspection 73

—- neurological assessment and
provocative maneuvers 74

- palpation 73

—- range of motion 73

- of athletes 73

- return-to-play recommendations
64

- spinal cord injury (SCI), fractures
without 63

- strain and sprain 62

Cervical spine 9, 61

- See also Spinal injuries

Cervical spine injuries

- in football players

—— diagnosis 145

—- epidemiology and pathogenesis

143

—-- management 145

- in football players 143

- in weightlifters 209

Cervical spine injuries 49

Cervical spine return to play decisions
118

Cervical stenosis, definition of 62

CHAMP group, see Consensus Head
Acceleration Measurement Practices
(CHAMP) group

Chiari malformations 29, 29

Child with sports-related head injury

- return to play (RTP) process 37, 38

- return to school process 37

- SCAT 6/SCOAT 6 tools 36

- treatment and management of
concussion in youth 36

Chiropractic 85

Chiropractic techniques, Graston
technique 91

Chiropractic techniques 90

Chronic traumatic encephalopathy
(CTE), pathologic classifications of
42

CISG, see Concussion in Sport Group
(CISG)

CNS injuries, see Central nervous
system (CNS) injuries

Combat sports

- brain injuries in

-- boxing 198

—— common brain injury forms 198

—-— judo 199

- brain injuriesin 198

- dynamic aspects of 199

- nerve injuries in

-- boxing 200

—- clinical care 200

—-- common nerve injuries 200

—— wrestling 200

- nerve injuries in 200

- neural damage in 198

- preventative measures and future
directions of 200

- spinal injuries in

-- boxing 200

—- common spine injuries 199

—-- wrestling 200

- spinal injuries in 199

Combat sports 198

Computed tomography (CT) 10, 10,
11-12,12,13,110,113

Concussion

- clinical syndrome 41

- diagnostic modalities

-- imaging 41

—-— molecular biomarkers 42

diagnostic modalities 41

epidemiology 40

history 40

- in soccer players

-— diagnosis 152

mechanism of injury 152

prevention 153

symptoms 152

—-— treatment 153

- insoccer players 151

measures to increase detection of

227

pathologic features

—- gross findings 41

—- histologic features 41

pathologic features 41

treatment 42

treatment and management of, in

youth 36

Concussion 40, 87

- See also Post-concussive syndrome
(PCS)

Concussions in National Football
League

- assessment 228

- data source, building

-- medical data optimization 224

—— NFL injury analytics database 224

—— team behind the team 225

- data source, building 224

- data-driven injury prevention 230

- detection, diagnosis, and return to
participation

—- athletic trainer (AT) spotter
program 227

—- gameday technology and injury
video review system (IVRS) 228

—- medical tents 228, 228

—- player education 228

—— pregame “60-minute meeting” 227

—- unaffiliated neurotrauma
consultant (UNC) program 227

- detection, diagnosis, and return to
participation 225

- equipment-related changes

—— Guardian Cap 234

—— helmet safety 230

—- position-specific helmets 234

- equipment-related changes 230

- game play, changes to

—— blindside blocks, elimination of
236

—— defenseless player rules 236

-- updated kickoff rules 236

—- use-of-helmet rule 236

- game play, changes to 234

- return to participation 230

Concussions in National Football
League 224

Congenital cranial anomalies and
implications for athletics

- arachnoid cysts 30

- Chiari malformations 29, 29

- craniosynostosis 29

- epilepsy 30

- hydrocephalus 28

- intracranial vascular pathologies

—- arteriovenous malformations
(AVMs) 31

—- moyamoya syndrome and disease
31

- intracranial vascular pathologies
31

- prior craniotomy 32

Congenital cranial anomalies and
implications for athletics 28

Congenital spinal anomalies and
implications for athletics

- adolescent idiopathic scoliosis (AIS)
123

- atlanto-occipital fusion 122

- atlantoaxial instability in Down
syndrome 122

- hemivertebra 123

- Klippel-Feil syndrome 121

- os odontoideum 122

- spina bifida 121

Congenital spinal anomalies and
implications for athletics 121

CPP, see Cerebral perfusion pressure
(CPP)

Cranial trauma, imaging of

- advanced imaging 13

- computed tomography 12

- initial evaluation 12

- magnetic resonance imaging 12

Cranial trauma, imaging of 12

Craniocervical junction injuries 9

Craniosynostosis 29

Craniotomy 32

CRT 5, see Concussion Recognition Tool
5 (CRT 5)

CSF, see Cerebrospinal fluid (CSF)

CSRS, see Cervical Spine Research
Society (CSRS)

CT, see Computed tomography (CT)

CTA, see Computed tomography
angiography (CTA)

CTE, see Chronic traumatic
encephalopathy (CTE)

CTE-NC, see Chronic traumatic
encephalopathy-neuropathological
change (CTE-NC)

CTS, see Carpal tunnel syndrome (CTS)

Cubital tunnel syndrome 209

Cyclists

- brain injuries in 164

- neurological injuries in 165, 165

- peripheral nerve injuries (PNIs) in

-- median nerve 166

—-- pudendal nerve 166

—— ulnar nerve 166

- peripheral nerve injuries (PNIs) in
166

- spinal injuries in 164

Cyclists 164

D

DA, see Diffuse axonal injury (DAI)

DDD, see Degenerative disc disease
(DDD)

Deadbugs 81

Decompression injuries in aquatic
sports 218

Defenseless player rules 236

Degenerative disc disease (DDD)

- in gymnasts

—- diagnosis 180

—-— mechanism of injury 180

—- symptoms 180

—-- treatment 180

- ingymnasts 180

Degenerative disc disease (DDD) 87

Degenerative joint disease (DJD) 87

Direct pars repair

- case presentation 112

- indications 111

- outcomes 112

- techniques

—-— Buck repair 111

—— Morscher repair 111

—- pedicle screw-based repair 112

—— Scott repair 112

- techniques 111

Direct pars repair 111

- See also Spondylolysis

Direct versus indirect head acceleration
events 54

Disc herniation

- in baseball players, return to play
191

- in baseball players 190

Disk bulge and herniation

- cervical spine 62

- lumbar injuries 66

- thoracic injuries 65

Diving, CNS injuries in 216

DJD, see Degenerative joint disease
(DID)

Down syndrome, atlantoaxial
instability in 122

DTI, see Diffusion tensor imaging (DTI)
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E

EAP, see Emergency Action Plan (EAP)
ED, see Emergency department (ED)
EDH, see Epidural hematoma (EDH)
EEG, see electroencephalography (EEG)
Elbow 128

Electromyography (EMG) 138

EMG, see Electromyography (EMG)
Epilepsy 30

Equestrian riders

- brain injuries in 183, 186, 187

- mechanism of injury in 183

- prevention and protective
measures 185

risk factors 183

- spine injuries in

—- spinal cord injury 185

—- vertebral column fractures 184

- spine injuries in 184, 186, 187
Equestrian riders 183

Exercise, subthreshold 24
Extremity injuries, practice pearls 87
Extremity injuries 87

F

Facet joints, see Zygapophyseal joints
(Z-joints)
Facial nerve injury in soccer players
155
FE analysis, see Finite element (FE)
analysis
Femoral nerve injury in athletes 137
Fibular nerve injury in athletes 137
Fingers 128
Foot 130
Football players
- cervical spine injuries in
—— diagnosis 145
—— epidemiology and pathogenesis
143
—- management 145
- cervical spine injuries in 143
- thoracolumbar spine injuries in
—— diagnosis 147
-- epidemiology and pathogenesis
146
—- management 147
- thoracolumbar spine injuries in
146
Football players, see Soccer players
Football players, spinal injuries in
- cervical spine injuries
—- diagnosis 145
—— epidemiology and pathogenesis
143
—- management 145
- cervical spine injuries 143
- return to play 148, 149
- thoracolumbar spine injuries
—- diagnosis 147
—-- epidemiology and pathogenesis
146
—-- management 147
- thoracolumbar spine injuries 146
Football players, spinal injuries in
143
Fractures without spinal cord injury
- cervical spine 63
- thoracic injuries 65

G

Gameday technology 228

GCS, see Glasgow Coma Scale (GCS)

GFAP, see Glial fibrillary acidic protein
(GFAP)

Glasgow Coma Scale (GCS) 16

Golf swing 159

Golfers

- pathogenesis of spinal disease in,
repetitive traumatic diskopathy 158

- pathogenesis of spinal disease in
157

- surgical management and return to
play guidelines 161

- treatment of spinal disease in

—— physical therapy and rehabilitation

160

—-- swing modifications 161

- treatment of spinal disease in 158

Golfers 157

Graston technique 91

GSI, see Gadd Severity Index (GSI)

GTP protocol, see Graduated return to
play (GTP) protocol

Guardian Cap 234

Gymnasts

- brain injuries in

—— diagnosis 178

—-— mechanism of injury 178

—- symptoms 178

—-— treatment 178

- brain injuries in 178,181

- prevention of injury in 180

- spine injuries in

—- degenerative disc disease 180

—- other spinal injuries 180

-— spondylolysis 179

- spine injuries in 179,179, 181

Gymnasts 178

H

HAESs, see Head acceleration events
(HAEs)

Hazard controls, hierarchy of 56

Head and spine in sports, biomechanics
of

- brain biomechanics

-- rotation 54

—— translation 53

- brain biomechanics 53

- direct vs indirect head acceleration
events 54

- impact direction, role of 55

- injury prevention, biomechanics of

55

repetitive head impacts, prevention

of long-term consequences of 57

- techniques to determine injury
thresholds

—-— computational models 55

-- head impact sensors 54

—— physical reconstructions 54

- techniques to determine injury
thresholds 54

Head and spine in sports, biomechanics
of 53,53

Head injuries, sports-related,
traumatic brain injury (TBI),
classification of severity of 3

Head injuries, sports-related

- in athlete

—— para sport and pediatric
considerations 20

—- potential long-term effects 19

—- re-evaluation of athlete 16

—- recognize and remove 15

—- reconsider 19

—- recovery 17

—- refer 17

—- refine 20

—- rehabilitation 17

—- retire 19

—- return to learn (RTL) 17

—- return to sport (RTS) 17

—- risk reduction 20

- inathlete 15

- traumatic brain injury (TBI)

—— classification 3

—— complications 6

—- epidemiology 3

—-- management principles 4

-- mild 4

—— moderate and severe 4

—— pathophysiology 4

—— workup and treatment 4

- traumatic brain injury (TBI) 3

Head injuries, sports-related 3

Headache, spinal manipulation 86

Helmets

- position-specific 234

- safety 230

- use-of-helmet rule 236

Hemivertebra 123

HIA protocol, see Head Injury
Assessment (HIA) protocol

HIC, see Head Injury Criterion (HIC)

Hip joint 76

HRV, see Heart rate variability, HRV)

HVLA, see High velocity, low amplitude
thrust (HVLA)

Hydrocephalus 28

Hydrotherapy, see Aquatic-based
rehabilitation

ICD-10, see International Classification
of Diseases 10 (ICD-10)

Ice hockey players

- brain injuries in

—— diagnosis 203

—-- prevention 203

—- symptoms 202

—- treatment 203

- brain injuries in 202

- neurological injuries in 202

- peripheral nerve injuries in

—- axillary nerve 204

-- burners 204

—— peroneal nerve 205

- peripheral nerve injuries in 204

- spinal injuries in

—- diagnosis 203

—-— prevention 203

—- symptoms 203

—— treatment 203

- spinal injuries in 203

Ice hockey players 202

ICHs, see Intracranial hemorrhages
(ICHs)

ICP, see Intracranial pressure (ICP)

Imaging biomarkers 220

IMPACT, see Immediate post-
concussion assessment and cognitive
testing (IMPACT)

ING, see Independent neurological
consultant (INC)

Injury video review system (IVRS) 228

Instrument Assisted Soft Tissue
Mobilization (IASTM) technique, see
Graston technique

Intracranial vascular pathologies

- arteriovenous malformations
(AVMs) 31

- moyamoya syndrome and disease
31

Intracranial vascular pathologies 31

ISASS, see International Society for the
Advancement of Spine Surgery
(ISASS)

IVRS, see Injury video review system
(IVRS)

J

Judo, prevalent brain injuries and
return to play rulesin 199

K

Kickoff rules 236

Klippel-Feil syndrome 121

KTH FE head mode, see Kungliga
Tekniska Hogskolan (KTH) FE head
model

Lateral femoral cutaneous nerve injury
in athletes 137

LBP, see Low back pain (LBP)

Ligamentous injuries

- cervical spine 62

- lumbar injuries 66

- thoracic injuries 65

LOC, see Loss of consciousness (LOC)

Long thoracic nerve 210

Long thoracic nerve injury in athletes
134

Lower extremity injury in athletes

- femoral nerve injury 137

- fibular nerve injury 137

- lateral femoral cutaneous nerve
injury 137

- Morton’s neuroma 138

- pudendal nerve injury 137

- sciatic nerve and piriformis
syndrome 136

- tibial nerve injury 138

Lower extremity injury in athletes 136

Lumbar diskectomy 120

Lumbar injuries

- disk bulge and herniation 66

- epidemiology 66

- fractures without instability 67

- ligamentous injuries 66

- return-to-play recommendations 67

- spinal stenosis, definition of 67

- spondylolysis and spondylolisthesis
66

- strain and sprain 66
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Lumbar injuries 66

- See also Posterior lumbar
decompression and fusion

Lumbar spine injuries

- in weightlifters 209

- lumbar disk herniation 119

- spondylolisthesis 119

Lumbar spine injuries 119

Lumbar spine, of athletes

- inspection 75

- neurological assessment and
provocative maneuvers 76

- palpation 75

- range of motion 75

Lumbar spine, of athletes 75

Lumbar spondylolysis in baseball
players

- presentation 191

- return to play 191

- treatment 191

Lumbar spondylolysis in baseball
players 191

M

Magnetic resonance imaging (MRI)
11-12, 28, 63-64, 92, 95, 110, 138

mBESS, see Modified balance error
scoring system (mBESS)

Median nerve injuries

- inathletes 135

- in cyclists 166

Medical tents 228, 228

MLB pitchers, see Major League
Baseball (MLB) pitchers

MMC, see Myelomeningocele (MMC)

Morscher repair 111

Morton’s neuroma 138

Motorsport racing drivers

- brain injury in 172

- neurological injury, safety
equipment for the prevention of
175

- peripheral nerve injury in 174

- spinal cord injury in 173

Motorsport racing drivers 172

Motorsport racing, breakdown of 174

Moyamoya syndrome and disease 31

MRA, see Magnetic resonance
angiography (MRA)

MR, see Magnetic resonance imaging
(MRI)

mTBI, see Mild traumatic brain injury
(mTBI)

Musculocutaneous nerve injury in
athletes 134

Musculocutaneous nerve palsy 209

MVCs, see Motor vehicle crashes
(MVCs)

N

National Football League (NFL),
concussions in

— assessment 228

- Concussion Game Day Checklist 229

- data source, building

—- medical data optimization 224

—— NFL injury analytics database 224

—— team behind the team 225

- data source, building 224

- data-driven injury prevention 230

- detection, diagnosis, and return to
participation

—— athletic trainer (AT) spotter
program 227

-- gameday technology and injury
video review system (IVRS) 228

-- medical tents 228, 228

—- player education 228

—— pregame “60-minute meeting” 227

-- unaffiliated neurotrauma
consultant (UNC) program 227

- detection, diagnosis, and return to
participation 225

- equipment-related changes

—-- Guardian Cap 234

—— helmet safety 230

-- position-specific helmets 234

- equipment-related changes 230

- game play, changes to

-- blindside blocks, elimination of
236

—— defenseless player rules 236

-— updated kickoff rules 236

—— use-of-helmet rule 236

- game play, changes to 234

- Injury Analytics Database 225

- return to participation 230

- Return-to-Participation Protocol
231

National Football League (NFL),
concussions in 224, 232

Nerve injuries in combat sports

- boxing 200

- clinical care 200

- common nerve injuries 200

- wrestling 200

Nerve injuries in combat sports 200

- See also Peripheral nerve injuries
(PNIs); Upper extremity nerve
injuries in athletes

Neurapraxia 132

Neurological injuries

- cranial trauma, imaging of

—-— advanced imaging 13

-- computed tomography 12

—— initial evaluation 12

—-— magnetic resonance imaging 12

- cranial trauma, imaging of 12

- in aquatic sports 216

- in cyclists 165, 165

- in ice hockey players 202

- in motorsport racing drivers

—— brain injury 172

—— peripheral nerve injury 174

-- safety equipment 175

—— spinal cord injury 173

- in motorsport racing drivers 172

- insoccer players 151, 152

- in weightlifting 208

- specific injuries

—- craniocervical junction injuries 9

—— subaxial cervical spine 9

-- thoracolumbar spine 10

- specific injuries 9

- spine trauma, imaging of

—-- magnetic resonance imaging (MRI)
11

-- radiographs and computed
tomography (CT) 10

- spine trauma, imaging of 10

- spine, basic anatomy and
pathophysiology of 9

Neurological injuries 9

Neurological/nerve root entrapment
86

Neuropraxia

- cervical spine 62

- thoracic injuries 65

Neuropsychological evaluation, post-
concussion syndrome 24

Neurotmesis 132

Neurotrauma 213

Neutral spine position 80

NFL, see National Football League (NFL)

NFTs, see Neurofibrillary tangles (NFTs)

Nimmo technique, see Receptor tonus
technique

NIOSH, see National Institute for
Occupational Safety and Health
(NIOSH)

NOCSAE, see National Operating
Committee on Standards for Athletic
Equipment (NOCSAE)

Noncatastrophic spine injuries in
baseball players

- disc herniation, return to play 191

- disc herniation 190

- lumbar spondylolysis

—-- presentation 191

—— return to play 191

—— treatment 191

- lumbar spondylolysis 191

Noncatastrophic spine injuries in
baseball players 190

- See also Spinal injuries

NPi, see Neurological pupil index (NPi)

NSAIDs, see Nonsteroidal anti-
inflammatory drugs (NSAIDs)

nTOS, see Neurogenic thoracic outlet
syndrome (nTOS)

o)

Oculomotor and vestibular systems,
disruption in 25

OL/DL helmets, see Offensive and
defensive lineman (OL/DL) helmets

Os odontoideum 122

P

Para sport and pediatric
considerations 20

Parasympathetic system 90

Pars screws placemen

- intraoperative 113

- intraoperative fluoroscopic
confirmation of 113

Partial sit-ups 82

PCD, see Post-concussional disorder
(PCD)

Post-concussive syndrome (PCS),
diagnostic criteria for 23

PCF, see Posterior cervical
foraminotomy (PCF)

PCS, see Post-concussion syndrome
(PCS)

Pedicle screw 106

Pedicle screw-based repair 112

Percutaneous nucleotomy (PN) 119

Peripheral nerve injuries (PNIs)

- classifications 132

- in baseball players

—- suprascapular neuropathy 192

—— ulnar neuropathy 192

- in baseball players 192

- in cyclists

—-- median nerve 166

—-- pudendal nerve 166

-- ulnar nerve 166

- incyclists 166

- in motorsport racing drivers 174

- in soccer players

—— brachial plexus injury 155

—- facial nerve injury 155

—- sciatic nerve branches injury 155

- in soccer players 155

- in weightlifters

—— carpal tunnel syndrome 209

-- cubital tunnel syndrome 209

-- long thoracic nerve 210

-- musculocutaneous nerve 209

- in weightlifters 209

Peripheral nerve injuries in ice hockey
players

- axillary nerve

—- diagnosis 204

—-- prevention 205

—-— symptoms 204

—-- treatment 204

- axillary nerve 204,204

- burners

—— diagnosis 204

—— prevention 204

—-- symptoms 204

—— treatment 204

- burners 204

- peroneal nerve

—— diagnosis 205

—-— prevention 205

—- symptoms 205

-- treatment 205

- peroneal nerve 205,205

Peripheral nerve injuries in ice hockey
players 204

Peripheral nerve problems in athletes

- burners and stingers 132

- lower extremity

—— femoral nerve 137

- fibular nerve 137

—- lateral femoral cutaneous nerve
137

—-— Morton’s neuroma 138

-- pudendal nerve 137

—— sciatic nerve and piriformis
syndrome 136

—— tibial nerve 138

- lower extremity 136

- upper extremity

-- 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 133

Peripheral nerve problems in athletes
131

Peripheral nerves, anatomy and
physical examination of

- ankle 129

- elbow 128

- fingers 128

- foot 130
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- hip 129

knee 129

provocative tests 130

scapula 127

shoulder 127

- thumb 128

- wrist 128

Peripheral nerves, anatomy and
physical examination of 127

Peroneal nerve

- diagnosis 205

- prevention 205

- symptoms 205

- treatment 205

Peroneal nerve 205,205

Personal watercraft (PWC) riding, CNS
injuriesin 216

PET, see Positron emission tomography
(PET)

PGA tour, see Professional Golf
Association (PGA) tour

Pitching in baseball 189

PLC, see Posterior ligamentous complex
(PLC)

PLL, see Posterior longitudinal ligament
(PLL)

PN, see Percutaneous nucleotomy (PN)

PNIs, see Peripheral nerve injuries
(PNIs)

Position-specific helmets 234

Post-concussion syndrome (PCS) 22

Post-concussive syndrome (PCS)

- and commonly investigated risk
factors 22

- evaluation of

—- neuropsychological evaluation 24

-- oculomotor and vestibular
assessment 25

—- subthreshold exercise 24

- management of 23

- modalities and domains of
assessment for 24

- treatment of

—— oculomotor, vestibular, and cervical
rehabilitation 25

—- pharmacological management 26

—— psychological interventions 26

—- subthreshold exercise 25

- treatment of 25

Post-concussive syndrome (PCS), see
Sports-related concussion (SRC)

Post-concussive syndrome (PPCS),
evaluation of 24

Posterior cervical foraminotomy (PCF)

complications 101

- diagnostics 99

indications for 99

nonoperative management 100

operative procedure 100

- pertinent anatomy 100

- postoperative care 102

Posterior cervical foraminotomy (PCF)
99

Posterior lumbar decompression and
fusion

- complication avoidance 107

indications 104

preoperative assessment 104

surgical technique

-- instrumentation of the spine 105

—- interbody, placement of 106

—- neural elements, decompression of
106

—- operating room setup 104

- surgical technique 104

Posterior lumbar decompression and
fusion 104

Pregame “60-minute meeting” 227

Pronator syndrome 135

Provocative tests 130

PTA, see Post-traumatic amnesia (PTA)

Pudendal nerve injuries

- in athletes 137

- incyclists 166

Pupillometry/eye tracking 221

PWC riding, see Personal watercraft
(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, lackof 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
- injudo 199
- inwrestling 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

Sl 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

- braininjuryin 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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- cervical spine injuries 49

- in aquatic sports 218

in combat sports

-- boxing 200

—— common spine injuries 199

—— wrestling 200

- in combat sports 199

- in cyclists 164

- in equestrian riders

—- spinal cord injury 185

—- vertebral column fractures 184

- in equestrian riders 184

- inice hockey players

—— diagnosis 203

—— prevention 203

—- symptoms 203

—-- treatment 203

- inice hockey players 203

- inrowers 170

- in skiers

—— biomechanics of common spinal
injuries 195

—— nature of common spinal injuries
194, 195

- inskiers 194

- in weightlifters

—- cervical spine 209

—— lumbar spine 209

—— spinal cord 209

- in weightlifters 208

- injury classification and scoring
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

- cervical spine injuries in football
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

- thoracolumbar spine injuries in
football players 146

Spinal injuries in American football
143

Spinal injuries in athletes

- cervical spine

—— inspection 73

—- neurological assessment and
provocative maneuvers 74

—— palpation 73

—- range of motion 73

- cervical spine 73

- lumbar spine

—-- inspection 75

—- neurological assessment and
provocative maneuvers 76

—-- palpation 75

—- range of motion 75

- lumbar spine 75

- shoulder, hip, and sacroiliac joints
76

- spine examination 73

- thoracic spine

—-- inspection 74

—— neurological assessment and
provocative maneuvers 75

—-- palpation 75

-- range of motion 75,75

- thoracic spine 74

Spinal injuries in gymnasts

- degenerative disc disease

—- diagnosis 180

—-— mechanism of injury 180

—-- symptoms 180

—- treatment 180

- degenerative disc disease 180

- spondylolysis

—— diagnosis 179

—-— mechanism of injury 179

—-- symptoms 179

—-— treatment 179

- spondylolysis 179

Spinal injuries in gymnasts 179, 179,
181

Spinal injuries, nonsurgical treatment
of
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—- definition of cervical stenosis 62

—— disk bulge and herniation 62

—— epidemiology 61

- fractures without SCI 63

—— ligamentous injuries 62

-- neuropraxia, stingers, and burners
62

—— return-to-play recommendations
64

—— strain and sprain 62

- cervical spine 61

- general considerations and initial
assessment 61
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—— definition of spinal stenosis 67

—— disk bulge and herniation 66

—— epidemiology 66

—— fractures without instability 67

-- ligamentous injuries 66

-- return-to-play recommendations
67

-- spondylolysis and
spondylolisthesis 66

—- strain and sprain 66

- lumbar injuries 66

- thoracic injuries

—- disk bulge and herniation 65

—— epidemiology 65

- fractures without SCI 65

—- ligamentous injuries 65

—-— neuropraxia 65

-- return-to-play recommendations
65
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- thoracic injuries 65

Spinal injuries, nonsurgical treatment
of 61

Spinal injuries, return to play after

- 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

Spinal injuries, return to play after
116

Spinal manipulation

- adjustment 88

- chiropractic 85

- chiropractic techniques, Graston
technique 91

- chiropractic techniques 90

- contraindications for 87

- indications for

-- concussion 87

—- decreased range of motion 85

—- degenerative disk disease (DDD)
87

—- degenerative joint disease (DJD) 87

—- extremity injuries 87

—- headaches 86

—- neurological or nerve root
entrapment 86

—- overall performance 87

—- pain 85

—— posture 85

—— proactive care 87

—- sacroiliac (SI) disorders 86

—- vertigo, equilibrium, and balance
problems 86

—— whiplash 87

- indications for 85

Spinal manipulation 85

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

—— CTscan 110

-— MRI 110

—— physical examination 109

—- radiographs (X-ray) 109

- diagnosis 109

- in gymnasts

—— diagnosis 179

—— mechanism of injury 179

—- symptoms 179
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—— observation 110

-- 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

- ofathletes 74

Thoracolumbar injury classification 67
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Thoracolumbar Injury Classification
and Severity Score (TLICS), grading
system 50

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)

TM] 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

- mild

—— 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

moderate and severe 4

- 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
(ucny

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

\"

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

in 217

Weightlifting injuries,

pathophysiology of
athlete baseline factors

—-- age 207
—- performance-enhancing drugs 207
—— sex 207

athlete baseline factors 207
onset of injury

—— acute injuries 208
—- chronic injuries 208

- onset of injury 208

- physiological forces

-— intra-abdominal pressure on the
spine 207

—— pressure mitigation 208

- physiological forces 207

Weightlifting injuries, pathophysiology
of 207

Weightlifting, common injuries
caused by

- peripheral nerve

—- carpal tunnel syndrome 209

—- cubital tunnel syndrome 209

—- long thoracic nerve 210

-- musculocutaneous nerve 209

- peripheral nerve 209

- spine

—— cervical spine 209

—— lumbar spine 209

—- spinal cord 209

- spine 208

Weightlifting, common injuries
caused by 208

Weightlifting, neurological injuries in
208

Whiplash injuries 87

Wrestling

- prevalent nerve injuries in 200

- prevalent spine injuries and return
to play rules in 200

Wrist 128

WSTC, see Wayne State Tolerance Curve

(WSTC)

X

X-rays 109
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