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(CBT), 389, 449, 468,
469, 751
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effects of pediatric
concussion, 654-55
cognitive domains
meaning of, 17
cognitive impairment
definition, 17
Cognitive Processing Therapy
(CPT), 468, 469
cognitive rehabilitation
systematic review of
research, 783-88
cognitive testing
effectiveness in assessing brain
function, 21-22
misplaced faith in, 17-22
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Columbia Suicide Severity
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Common Data Elements (CDEs)
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Common Data Elements (CDEs)
project, 6, 217
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(C-DISC), 710
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696-710
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Version 1.0 TBI outcome
measures, 694-95
Version 2.0 TBI outcome
measures, 695-96
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CBI, 348-55
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litigation overlay, 346
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polymorphisms, 762
concussion
changing meanings over
time, 156-57
defined as a mechanical
force, 33
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‘mild;, 37
use of the term in medicine, 33
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consensus statements, 15-16
definition of concussion,
82,83
Concussion Resolution Index
(CRI), 656
Concussion Vital Signs, 656, 675
concussive brain injury (CBI)
controversy over persistent
post-concussive
symptoms, 1-2
defining, 33-35, 157
defining recovery, 78-79
diagnostic semantics, 79-80
diffuse injury, 34
efforts to produce consensus
definitions, 80-84
long-term effects of
injuries, 35-36
measuring the extent of the
injury burden, 35-36
multifocal effects, 34
spectrum of harm, 34
Congress of Neurological
Surgeons
Committee on Head Injury
Nomenclature, 80-81
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misplaced faith in, 14-16
contact forces in CBI, 139
Contingency Management
Therapy, 449
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Controlled Cortical Impact
Model (CCI), 160-64
conversion disorder, 346, 347
cortical-limbic disconnection
model, 388
cortisol deficiency, 775-76
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headache caused by, 731
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CREB (cyclic AMP response
element binding
protein), 181
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CSF biomarkers
for amyloid-related
processes, 640-41
for astroglial injury, 640
for axonal injury, 640
for neuroinflammation, 640
for neuronal injury, 640
upcoming biomarkers for
TBI, 641
CSF/serum albumin ratio, 639-40
CT scan after concussion
Advanced Trauma Life
Support/American College
of Cardiology (ATLS/
ACS) guidelines, 602
American Academy of
Neurology (AAN)
guideline, 603
American College
of Emergency
Physicians (ACEP)
guideline, 600-1
applications and limitations in
CBI, 262-63, 408
Canadian CT Head Rule
(CCHR), 599-600,
600t15.2
classification of scan
results, 598-99
clinical decision support
(CDS) systems, 613
considerations in decision
making, 603
cost-benefit analysis, 595-96
CT cannot definitively
diagnose CBI, 598-99
deciding whether or not
concussion patients
should have a CT
scan, 595-96
definition of an unnecessary
scan, 619-20
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Surgery of Trauma
(EAST) guideline, 601-2
ethics of withholding a
scan, 623
health implications if carried
out or not, 596-97
implications of a negative
scan, 598-99
ineffectiveness of selection
algorithms, 598-99
information required by
patients, 620-21
informed consent, 622-23
intracranial lesion detection
rate by CT in adults, 603-4

limited information from
research findings, 597-98
National Institute for Health
and Clinical Excellence
(NICE) guideline, 603-5
New Orleans Criteria (NOC),
600, 600t15.3
New South Wales (NSW)
protocol, 601-2
objection based on cost, 618-19
objection based on radiation
exposure risk, 616-18
objection to early
scanning, 615-16
ongoing debate, 596-97
Ontario Neurotrauma
Foundation (ONF)
guidelines, 602
patient participation in
decision making, 621-22
physicians’ non-compliance
with protocols, 612-13
proposed protocols, 599-605
psychosocial influences
on decision
making, 613-15
quality of studies, 608-11
reassuring the patient, 621
reliability of risk factor
assessments, 611-12
Scandinavian Neurotrauma
Committee (SNC)
protocol, 602-4
scientifically defensible and
ethical options, 623
Scottish Intercollegiate
Guides Network (SIGN)
guideline, 601
sensitivities and limitations of
CT, 598-99
significance of
non-surgical intracranial
lesions, 604-5
studies used to determine
CT protocols, 606-8
Veterans Administration/
Department of Defense
(VA/DoD) guideline, 601
what patients want, 620-23
cytokines and sleep, 762
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Damianus, Tertius, 40
Darwin, Charles, 52, 305, 501-2
Dax, Marc, 401
Dear Leader Experiment, 214-16
default mode network, 388
Defense and Veterans
Brain Injury Center
(DVBIC), 6, 694
defining CBI, 33-35
efforts to achieve consensus
definitions, 80-84
definitions
concussion as a mechanical
force, 33
diffuse injury, 34
dehydration headache, 731

dementia
amyloid beta pathology after
TBI, 575-76
competing contemporary
definitions, 510-11
defining, 509-12
factors influencing risk after
TBI, 574
historical meaning of the
term, 509-10
influence of disease pathology
after TBI, 578
investigating the link with
CBI, 511-12
late effects of CBI, 497-98
pathological protein
accumulation after
TBI, 574-75
polypathology after TBI, 578
potential contributing
biological factors in
TBI, 511
questions on the relationship
with TBI, 511
tau pathology after
TBI, 576-78
TBI risk factor, 573-74
dementia pugilistica, 526, 529,
582, 639
Dencker, Sven J., 220-21
Denny-Brown, D.E., 56-58
depression
definition, 427
See also mood disorders;
post-concussive
depression, 427
Descartes, René, 52, 328
D’Esposito, M, 412
dextroamphetamine, 389, 753
diabetes insipidus, 751, 773
diagnosis of concussion
approach to diagnosis, 672
Balance Error Scoring System
(BESS), 673-75
clinical and laboratory
tools, 675
diagnostic semantics, 79-80
diffusion tensor imaging
(DTI), 678-79
electroencephalography
(EEG), 678
event-related potentials
(ERPs), 678
functional MRI
(fMRI), 678-79
gait measures, 677
Military Acute Concussion
Evaluation (MACE), 673
multi-modal concussion
assessment battery, 677
neurophysiological assessment
tools, 677-79
neuropsychological
testing, 675-77
on-field evaluation, 672
problems with operational
(non-biological)
diagnostic criteria, 95-96
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(SOT), 676
sideline tools, 672-75
Sport Concussion Assessment
Tool - 3rd edition
(SCAT-3), 675
Standardized Assessment of
Concussion (SAC), 673
summary of assessment
tools, 679-80
symptom checklists, 672-73
virtual reality (VR) testing
environment, 676-77
diagnosis threat after CBI, 346
diaschisis, 295
diffuse axonal injury, 62, 263,
639
diffuse injury
definition, 34
diffusion tensor imaging (DTTI),
62-63, 678-79
Diller, Leonard, 403
Disability Assessment Schedule
2.0 (WHO), 289, 357-58
disability payments
expansion of, 51-52
disease
changing conceptions
of, 290-91
dopamine, 767
dorsal nucleus of the vagus
nerve, 392
dorsolateral prefrontal cortex
(DLPEC), 179, 389
dorsomedial thalamus, 392
dorsomedian thalamic
nucleus, 388
drama of attribution, 348, 357-58
draw-a-person test, 403
drugs
use/abuse in TBI patients, 751
DSM-5, 346, 347
classification of mood
disorders, 386
DSM system
problems with, 502
DTI (diffusion tensor imaging),
264, 265-66
ADC (apparent diffusion
coefficient), 266-67
fractional anisotropy
(FA), 266-70
hemosiderin detection, 269-75
role in CBI
investigation, 267-75
dualism
resistance to the idea that
brains mediate mental
functions, 209
straw man issue, 328
dysautonomic headaches, 735

early brief interventions
systematic review of
research, 791
early single session interventions
systematic review of
research, 791

Eastern Association for the
Surgery of Trauma
(EAST)

guideline on CT scan after
concussion, 601-2

Eban, Abba, 14

Ebbinghaus, Hermann, 401

Edwin Smith Surgical
Papyrus, 38

effort-induced headache, 731

Eif4g2 gene, 145

electroconvulsive therapy
(ECT), 389

electroencephalography
(EEG), 678

electron transport chain, 141,
145

emotional distress

prioritizing emotions in
neuropsychology, 415
stress vulnerability
genes, 312-13
emotional disturbances

barriers to accurate incidence

and prevalence
accounting after
concussion, 387
characteristics of
emotions, 383
complexity of human
emotions, 383
disruption of prefrontal
circuits by TBI and
CBI, 384
emotional lability, 384-85
features of, 384

interplay of factors in TBI and

CBI, 383
irritability and
aggression, 385-86
lack of evidence for
post-concussion
syndrome, 383-84
new approaches and
understandings, 383
pathophysiology associated
with TBI and CBI, 383
post-concussive
symptoms, 383-84

post-traumatic stress disorder

(PTSD), 383
recognition that

post-CBI brain change is

common, 383

relation to the circumstances

of the concussion, 384

features of, 384
overlap with other
disorders, 384-85
possible
pharmacotherapies, 385
prevalence following
concussion, 384
treatments for persistent
emotional lability, 385

emotions

characteristics of, 383

Empedocles, 500
Enhancing Neuro Imaging

Genetics through
Meta-Analysis
(ENIGMA) study,
298-300

epidemiology of CBI

age risk factor, 101
causes, 102-3
CDC pyramid
barriers to complete
accounting of
CBI, 98-100
estimates of unreported
concussions, 100
sources of the CDC
figures, 97-100
CDC triangle
estimates of annual
incidence of CBI, 100-1
estimates of lifetime
cumulative
incidence, 101
potential sources of
numerical error, 100
human and health care
costs, 128-29
implications of lack of
data, 94-97
military concussion, 104-8
need for prospective,
longitudinal,
population-based
studies, 129
problems with operational
(non-biological)
diagnostic criteria, 95-96
race/ethnicity and CBI
risk, 102
risk factors for CBI, 101-3
risk of recurrence, 103-4
sex differences in CBI
risk, 101-2
sports-related
concussion, 108-28

equestrian sports
concussion risk, 118-19
Erichsen, John, 44, 48, 49
escitalopram, 385
estrogen replacement
therapy, 776
ethics
restraints on concussion
research, 213-16
Evaluation of Lifetime
Stressors, 687
event-related potentials
(ERPs), 678
excitatory amino acids
(EAAs), 139
exercise interventions
for post-CBI fatigue, 750
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exertional headache, 730-31
expert witnesses
collective bargaining
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litigation, 804-5
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problem of biased experts in
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assessment, 747-48
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interventions, 749-52
causal factors, 744
energy conservation, 751-52
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caffeine, 751
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modifications, 752
epidemiology, 743-44
exercise interventions, 750

role of the prefrontal cortex in
emotional regulation, 384

See also mood disorders; post-
traumatic stress disorder
(PTSD), 390

emotional lability, 384-85

Affective Lability Scale, 384
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conditions associated
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post-traumatic, 387
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Epworth Sleepiness Scale
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features of post-TBI
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fluid dysregulation after
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genetic influences, 746
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hydration, 751
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management recommendations,
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medication review, 753
mental fatigue, 744-46
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neuroendocrine
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neurostimulants, 753
pharmacological
approach, 752-53
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fatigue management, 794-95
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force of the CBI impact
predictive value for outcomes,
299-302
Ford, Henry, 50
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Freud, Anna, 403
Freud, Sigmund, 11, 52, 54,
402, 403
frontal lobotomy, 403
frontotemporal dementia
(FTD), 171
frontotemporal lobar
degeneration with
ubiquitinated inclusions
(FTLD-U), 537
Functional Independence
Measures (FIM), 289
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BOLD response, 716-17
clinical challenges in fMRI
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response, 716-17
emotional sequelae following
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neurovascular
coupling, 716-17
physiology of the fMRI
response, 716-17
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the literature, 718-22
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functional neuroimaging
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gait measures, 677
Galen, 39, 289, 291, 360, 501
Galileo Galilei, 33
Gall, Franz Joseph, 292
Galton, Francis, 16
Galveston Orientation
and Amnesia Test
(GOAT), 96
Gama, Jean-Pierre, 45, 262
Gandhi, Mahatma, 501
Gap43 gene, 145
Garrod, Archibald E., 210, 288,
291, 298, 358, 544
gene-environment
interactions, 306
gene expression
after CBI, 68-72
three-dimensional
patterns, 307-10
gene-gene interactions, 306
gene modulation after
concussion, 144-45
genetic factors
gene variants which appear
to influence TBI
outcome, 310-11
risk factors for mood
disorders associated with
TBI, 387
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type distress, 461-63
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glucose metabolism
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binding to ionic channels in
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Goldstein, Kurt, 56, 58
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deficiency symptoms,
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reporting, 346
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growth hormone, 767
deficiency after
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deficiency symptoms, 768t26.1
replacement therapy, 776
guiding principles for clinical
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management, 793-94
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fatigue management, 794-95
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post-acute assessment, 794
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Gulf War Syndrome, 684
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hallucinations
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Head Impact Telemetry
System, 300
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dehydration headache, 731
dysautonomic headaches, 735
effort-induced headache, 731
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dualism, 209
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conclusions, 249-50
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estimating the prevalence
of persistent
neurobehavioral
problems, 248
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possible, 248
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criteria, 219-20
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controls), 242
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controls), 244-47
unreliability of predictions of
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designs, 249
Hunter, John, 44
hydration in CBI patients, 751
hypersomnia, 758

hypocretin receptor
blockers, 763-64
hypocretin-1, 760
hypopituitarism after
concussion, 746-47
hypothalamic-pituitary-adrenal
(HPA) axis
changes in PTSD, 392
effect of childhood
abuse, 391
hypothalamus, 388, 392
interaction with the anterior
pituitary, 767
production of orexin, 760
hypoxic/ischemic theory of
CBI, 262
hysteria, 47-49
explanation given for female
CBI outcomes, 338

ICD diagnostic criteria, 95
ice hockey
concussion risk, 123-24
IL-1b gene, 144
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dichotomy of
symptoms, 13-14
Immediate Post-Concussion
Assessment and
Cognitive Testing
(ImPACT), 656, 675
Impact Acceleration Injury
Model (IAI), 160-61
Impact of Event Scale, 459
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tests, 403
individualized neuroimaging
biomarker
detection, 274-77
inertial forces in CBI, 139
inflammation
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pathophysiology, 66-68
inflammatory hypothesis
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