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A
abdominal pseudohernia 101
abductor pollicis brevis 220
According to the Emergency Medical

Treatment and Active Labor Act
(EMTALA) 239

Accreditation Council for Graduate
Medical Education (ACGME) 239

acetazolamide 4
acetylcholine receptors 61
acetylcholinesterase 62
ACGME, see Accreditation Council for

Graduate Medical Education (ACGME)
acoustic neuromas 43, 53
ACST trial 3
ACTH-dependent Cushing syndrome 73
activated charcoal 203
acute cholecystitis 201–202
acute cystitis 203
acute glomerulonephritis 202
acute herniated lumbar disk 7
acute pancreatitis 202
acute pyelonephritis 202
acute respiratory distress syndrome 88
acute respiratory distress syndrome

(ARDS) 199
acute tubular necrosis 202
Adamkiewicz 7
administer vasopressors 191
adrenal crisis 74
Agency for Healthcare Research and

Quality (AHRQ) system 245
AHA/ASA, see American Heart Association/

American Stroke Association (AHA/ASA)
AHRQ system, see Agency for Healthcare

Research and Quality (AHRQ) system
AICA, see anterior inferior cerebellar

artery (AICA)
ALIF, see anterior lumbar interbody fusion

(ALIF)
alpha-secretase cleavage 62
ALS, see amyotrophic lateral sclerosis

(ALS)
Alzheimer disease 62
American Heart Association/American

Stroke Association (AHA/ASA) 4
American Spinal Injury Association

(ASIA) 83
amiodarone 192
amygdalohippocampectomy 173
amyloid precursor protein (APP) 62
amyotrophic lateral sclerosis 66
amyotrophic lateral sclerosis (ALS) 229
anaphylactic shock 194
anaplastic astrocytomas 147
anaplastic medulloblastoma 54
Anderson D Alonzo classification

system 94

aneurysms, aspect ratios of 8
Angelman syndrome 144
ankle foot orthosis 80
antenatal corticosteroid

administration 133
anterior cingulotomy 162
anterior inferior cerebellar artery (AICA) 9
anterior lumbar interbody fusion

(ALIF) 96
anterior pituitary insufficiency 69
anterior temporal lobectomy 182
anticoagulation 10
anticoagulation with heparin 3
antidiuretic hormone deficiency 137
antidromic stimulation 179
anti-GAD antibodies 61
anti-MOG, see antimyelin oligodendrocyte

glycoprotein (anti MOG)
anti-MuSK antibodies 61
antimyelin oligodendrocyte glycoprotein

(anti-MOG) 114
anti-nicotinic acetylcholine receptor

antibodies 114
anti-NMDA receptor antibodies 61
anti-NMDAR antibodies 114
antiphospholipid antibody syndrome 182
antiplatelet therapy 3
antithrombin 195
antithrombin III 195
Apert syndrome 128
apixaban 195
apoptosis regulation 46
APP, see amyloid precursor protein (APP)
aqueductal stenosis 64, 140
arachnoid cysts 59, 143
ARDS, see acute respiratory distress

syndrome (ARDS)
argatroban 195
arteriovenous malformations 54
arteriovenous malformations (AVMs) 1
ASIA, see American Spinal Injury

Association (ASIA)
aspect ratios of aneurysms 8
aspergillus fumigatus 58
astrocytoma 115
astrocytomas 70, 146
ataxia-telangiectasia 66, 143
atherosclerosis 7
atropine 203
atypical meningioma (WHO Grade II) 58
autonomic dysfunction 170
AVMs, see arteriovenous malformations

(AVMs)

B
BAERs, see brainstem auditory evoked

responses (BAERs)
balloon angioplasty 8

basilar artery involvement 9
Becker muscular dystrophy 213
beta-blockers 192
beta-secretase 62
b-hCG 46
Bielschowsky head tilt test 72
bifrontal craniotomy 62
bilateral vestibular schwannomas 66
biliary colic 201
bivalirudin 195
see Becker muscular dystrophy
BMD, see bone mineral density (BMD)
bone mineral density (BMD) 88, 98
brachial plexitis 214
brachycephaly 135
bradykinesia 87
BRAF V600E mutations 58
brain abscess 149
brainstem auditory evoked responses

(BAERs) 70
brainstem auditory evoked responses

(BAERs) 166
broad-spectrum antibiotics 191
bromocriptine 52
Brown-Sequard syndrome 234
Burchiel classification 159

C
C5 palsy 86, 118
CAA, see Cerebral amyloid angiopathy

(CAA)
cabergoline 52
calcium channel blockers 4
calvarial convexity fractures 77
Canavan disease 150
CAP, see community acquired pneumonia

(CAP)
carbamazepine 154
cardiac rhabdomyomas 67
cardiogenic shock 191, 194
carotid endarterectomy 2–3, 37
carotid stenting 3
carotid-cavernous fistula 72
carpal tunnel syndrome 215, 220,

229
Caspar pins 77
celecoxib 94
central cord syndrome 96
central neurocytomas 63
Cerebral amyloid angiopathy (CAA) 54
cerebral salt wasting 189, 194
Charcot-Marie-Tooth disease 66
chemotherapy 142
chemotherapy-induced

leukoencephalopathy 7
choline-to-creatine ratio 70
chordoma 55, 68, 105
choroid plexus papilloma 59
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choroid plexus papillomas 52
chronic alcohol abuse 189
chronic immunosuppression 104
chronic obstructive pulmonary disease

(COPD) 204
chronic venous leg ulcers 207
classical trigeminal neuralgia 154
clear cell renal cell carcinoma 53
cluster headaches 153, 234
cochlear nucleus 162
co-deletion of chromosomes 1p and

19q 45
comminuted fractures 94
community-acquired pneumonia

(CAP) 204
concomitant stimulation 179
Conn syndrome 200
connective tissue disorders 7
conservative management 8
conservative medical management 14
COPD, see chronic obstructive pulmonary

disease (COPD)
coracobrachialis 237
core competencies 239
corpus callosotomy 142
cortical dysplasia 60, 173
cortical tubers 50
corticosteroids 4, 74
cortico-striatal-thalamo-cortical

circuit 176
Cowden syndrome 54
cranial nerve injuries 14
craniopharyngiomas 53, 146–147, 149,

151
craniosynostosis 128, 138
craniovertebral instability 71
CREST trial 3
Creutzfeldt Jakob disease 49
Crouzon syndrome 128
cryptococcus neoformans 58
cubital tunnel syndrome 215
Cushing syndrome 71
cyberKnife/linear accelerator-based

therapy 106
cyproheptadine 205
cytogenetic abnormality 43

D
dabigatran 195
dalteparin 195
Dandy-Walker malformation 143
DBS, see deep brain stimulation (DBS)
DCD, see Donation after Cardiac Death

(DCD)
DCI, see delayed cerebral ischemia (DCI)
decompressive craniectomy 4
deep brain stimulation (DBS) 159
de-identified data 247
Dejerine Roussy syndrome 234
delayed cerebral ischemia (DCI) 4
deltoid 86
denosumab (Prolia) 99
dense cellular areas 43

dentate ligament 69
desidurin 195
desmoplastic medulloblastoma 54
dexamethasone 104
diabetes mellitus 7
diffuse axonal injury 193
digoxin 192
direct lateral interbody fusion (DLIF) 100
disk-osteophyte complexes at C3/C4 and

C4/C5 117
diverticulitis 202
DLIF, see direct lateral interbody fusion

(DLIF)
DMD, see Duchenne muscular dystrophy

(DMD)
domperidone 204
Donation after Cardiac Death (DCD) 242
dopamine 174, 191
dopamine agonists 52
dorsal column spinal cord

stimulation 230
dorsal root entry zone lesioning 214, 230
dual-energy X-ray absorptiometry (DXA/

DEXA) 88, 98
Duchenne muscular dystrophy

(DMD) 150, 213, 226
dural venous sinus thrombosis (DVST) 3
DVST, see dural venous sinus thrombosis

(DVST)
dyskinesias 170
dysphagia 118
dysplastic neurons 60

E
ECST trial 3
EDAS, see

encephaloduroarteriosynangiosis
(EDAS)

edoxaban 195
EGFR amplification 43
Ehlers-Danlos syndrome 7
elbow flexion 223
electromyography 231
embolic stroke 11
embolization 13
EMTALA, see According to the Emergency

Medical Treatment and Active Labor Act
(EMTALA)

encephaloduroarteriosynangiosis
(EDAS) 6, 137

endoscopic third ventriculostomy (ETV)
success score 64, 126

endovascular angioplasty 10
endovascular coiling 1, 8, 11
endovascular neurosurgery 1
endovascular thrombectomy 4
Engel classification 180
enoxaparin 195
eosinophilic granulomas 61
eosinophilic (red) neurons 62
ependymomas 44, 52, 58, 67, 115, 147
epidermoid cyst 59
epidural steroid injections 155

epileptogenic focus 147
esophageal perforation 120
esophageal varices 202
Everolimus 131
Ewing sarcoma 66
external validity 246
extramedullary tumors 110
extreme lateral interbody fusion

(XLIF) 100

F
FCD type IIb, see focal cortical dysplasia

(FCD) type IIb
fetal myelomeningocele repair 131
fistula ligation 10
flexion-distraction injury 77
floating neurons 60
flow diversion 8
flumazenil 203
focal cortical dysplasia 147
focal cortical dysplasia (FCD)

type IIb 173
focal cortical dysplasia (FCD) Type IIb 48
fondaparinux 195
fried-egg appearance 45, 70
functional neurosurgery 153
fungal meningitis 205

G
GABA, see gamma-aminobutyric acid

(GABA)
gabapentin 154
gadolinium enhancement 109
Gamma Knife radiosurgery 155, 159
gamma-aminobutyric acid (GABA) 166
gamma-secretase 62
gangliogliomas 48, 53, 132, 141
Gardner-Wells tongs 77
gastrulation 140
GBS, see Guillain-Barr syndrome (GBS)
geniculate neuralgia 157
germinomas 46, 59, 144, 147, 151
GFAP positivity 58
giant cell tumor of bone 61
glioblastomas 43, 70, 147
glomerulonephritis 203
glossopharyngeal neuralgia 157
glossopharyngeal neuralgia (GPN) 158
glucocorticoids 154
GPN, see glossopharyngeal neuralgia

(GPN)
grade III cerebral AVMs 13
granuloma formation 230
growth hormone deficiency 137
Guillain-Barr syndrome (GBS) 226, 233

H
handlebar palsy 219
Health Insurance Portability and

Accountability Act (HIPAA) 244
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hemangioblastomas 53–54, 67, 115, 141
hematoma 14
hematoma, surgical evacuation of 5
hemiballismus 174, 182
hemilaminectomy 93
hemorrhagic lesions 73
Heschl gyrus 162
HHV-6 47
high-dose aspirin 10
highdose corticosteroids 4, 11
high-intensity statin therapy 3
HIPAA, see Health Insurance Portability

and Accountability Act (HIPAA)
Hippel-Lindau disease 141
hippocampal sclerosis 173
Hirayama disease monomelic

amyotrophy 87
24-hour urinary free cortisol 71
HSV-1 47
Huntington disease 182
hydrocephalus 11
hydrocortisone 191
hyperammonemia 209
hyperbaric oxygen therapy 4
hyperglycemia 208
hypernatremia 209
hyperosmolar therapy 14
hypertension 7
hyponatremia 208
hypopituitarism 137
hypotelorism 135
hypothalamic hamartomas 63, 146
hypothyroidism 74, 135
hypovolemia 194
hypovolemic shock 191, 194

I
IBM, see inclusion body myositis (IBM)
ibuprofen 93
idarucizumab 194
immediate antiepileptic drug therapy 13
inclusion body myositis (IBM) 233
increased choline peak 70
indirect revascularization techniques 6
inferior colliculus 162
inferior petrosal sinus sampling 73
International Subarachnoid Aneurysm

Trial (ISAT) 1
interpeak latency of waves I V 70
interstitial cystitis 203
intracerebral hemorrhage 193
intramedullary spinal cord tumors 117
intrasaccular flow diverting devices 8
intrathecal drop metastases 110
intrathecal drug delivery systems 183
intrathecal granuloma formation 153
intravenous antihypertensive therapy 14
intravenous diazepam 193
intravenous drug 103
intravenous flumazenil 206
intravenous magnesium 189
intravenous magnesium sulfate 4

intravenous thrombolysis 13
intravenous tPA 209
intraventricular fibrinolysis 5
intraventricular tumors 52
ISAT, see International Subarachnoid

Aneurysm Trial (ISAT)
isoflurane 207
isthmic spondylolisthesis 80–81

J
Jefferson fractures 94
John Cunningham (JC) virus 47, 62

K
ketamine 207

L
L5 radiculopathy 229
L5/S1 isthmic spondylolisthesis 79
Lambert-Eaton myasthenic syndrome

(LEMS) 61, 114, 213
laminectomy 10
langerhans cell histiocytosis (LCH) 148
lateral medullary (Wallenberg)

syndrome 63
LCH, see langerhans cell histiocytosis

(LCH)
LEMS, see Lambert Eaton myasthenic

syndrome (LEMS)
leptomeningeal angiomas 140
Li Fraumeni syndrome 44
lifestyle modifications 3
liquefactive necrosis 62
Lisch nodule 60
LMNs, see lower motor neurons (LMNs)
local suppression of STN neuronal

activity 179
long thoracic neuropathy 232
loosely cellular areas 43
loss of heterozygosity of 1p/19q 70
lower motor neurons (LMNs) 66
low-grade gliomas 173
low-molecular-weight heparin 121
lung adenocarcinoma 51

M
malignant hyperthermia 207
mammillothalamic tract 180
Marfan syndrome 7
medial geniculate nucleus 162
medulloblastomas 44, 54, 57, 67, 128, 141
meningiomas 43
merlin function 46
metoclopramide 204
Meyerding system 79, 91
micro-skip metastases 105
microsurgical clipping 1, 11
microvascular decompression (MVD) 155

middle meningeal artery embolization 37
molar tooth sign 130
monosomy of chromosome 22 43
monosomy of chromosome 22 45
Moyamoya disease, grading of 6
MRgFUS, see MR guided focused

ultrasound (MRgFUS)
MR-guided focused ultrasound

(MRgFUS) 166, 170
mucor species 69
multiple sclerosis (MS) 65
muscle-splitting approach 100
MVD, see microvascular decompression

(MVD)
myasthenia gravis 61
myasthenia gravis 234
myotonic dystrophy 214
myxopapillary ependymomas 70, 110,

151
myxopapillary papillary

ependymomas 110

N
naloxone 203
NASCET trial 3
NASCIS trials 83
neovascularization, reduction of and

inflammatory response 37
neural foramen 91
neuroblastoma 149
neurocysticercosis 67
neurofibroma 59
neurofibromatosis type 1 (NF1) 54, 60,

66, 69
neurogenic claudication 97
neurogenic pseudoclaudication 90
neurogenic shock 7, 194
neuromuscular blocking agents 84
neuro-oncology 43
neurosurgery
– functional 153
– pediatric 125
neurulation 140
NF2 gene 46, 66
nimodipine 4
NOMS framework 108
nonamyloidogenic pathway 62
nonoperative management 117
nonsteroidal anti-inflammatory drug

(NSAID) 93
norepinephrine 85
normal-pressure hydrocephalus (NPH) 59
notochord remnants 68
NPH, see normal pressure hydrocephalus

(NPH)
NSAID, see nonsteroidal anti inflammatory

drug (NSAID)

O
obstructive shock 191
occipital nerve block 235
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odontoid fracture 94
olfactory groove meningioma 62
oligodendrogliomas 45, 60, 70, 147
OPLL, see ossified posterior longitudinal

ligament (OPLL)
optic pathway glioma 69
ormal-pressure hydrocephalus (NPH) 64
ossified posterior longitudinal ligament

(OPLL) 87
osteomyelitis 120
oxcarbazepine 153, 189
oxycephaly 135

P
painful ophthalmoplegia 72
Parkinsonism 87
Parsonage Turner syndrome 232
Patchell trial 107
PDGFRA gene 59
PED, see pipeline embolization device

(PED)
pediatric neurosurgery 125
PEEP, see positive end-expiratory pressure

(PEEP)
Pelizaeus-Merzbacher disease 150
peptic ulcer disease 201
percutaneous cordotomy 229
percutaneous radiofrequency

cordotomy 183
percutaneous radiofrequency

rhizotomy 155
perforated peptic ulcer 202
peripheral nerve 211
peroneal nerve palsy 81
personal identifiers 247
pheochromocytoma 201
physostigmine 203
PICA, see posterior inferior cerebellar

artery (PICA)
pie in the sky, visual field defect 172
pilocytic astrocytomas 44–45, 57, 63, 67,

137, 141, 145, 147
PIN, see posterior interosseous nerve (PIN)
pineoblastomas 46, 146, 151
pineocytomas 46, 59
pipeline embolization device (PED) 11
pituitary adenoma radiosurgery 69
pituitary adenomas 149
pleomorphic xanthoastrocytoma

(PXA) 45, 53, 58
PML, see progressive multifocal

leukoencephalopathy (PML)
polycythemia 53
polymyositis 233
positional plagiocephaly 138
positive end-expiratory pressure

(PEEP) 200
posterior inferior cerebellar artery

(PICA) 9, 63
posterior interosseous nerve (PIN) 215
postoperative hematoma 7
postrenal azotemia 202

Prader-Willi syndrome 144
pregabalin 154
prerenal azotemia 202
preventive therapy 154
primary aldosteronism 200
primary CNS lymphoma 55
primary (de novo) glioblastomas 43
primary foot kinesthetics 176
primary vertebral column tumors 105
primitive neuroectoderm 68
process improvement 241
prochlorperazine 204
progressive multifocal

leukoencephalopathy (PML) 47, 62
prolactin-secreting pituitary adenoma

(prolactinoma) 52
promethazine 204
proneural subtype of glioblastoma 59
propofol 207
pseudohypertrophy 219
pseudohyponatremia 189
psychogenic polydipsia 189
PTEN mutations 43
puff-of-smoke appearance 5–6
PXA, see pleomorphic xanthoastrocytoma

(PXA)

R
radiation necrosis 7
radiation therapy 11
randomization 245
Rasmussen encephalitis 48
Rathke pouch 53
rebleeding 11
red nucleus 168
reduced N-acetylaspartate peak 70
reticulin-rich areas 54
rhinocerebral mucormycosis 69
rivaroxaban 195
rocuronium 84
Romosozumab 99
Rosenthal fibers 57
Roux-en-Y gastric bypass 98
RYR1 gene 208

S
S-100 protein 43, 52
sacral chordoma 106
sagittal plane correction 99
sagittal synostosis 132
SAH, see subarachnoid hemorrhage (SAH)
SAPPHIRE trial 3
Saturday night palsy 219
scaphocephaly 132, 135
Scarlet fever 205
SCS, see spinal cord stimulation (SCS)
SDAVFs, see spinal dural arteriovenous

fistulas (SDAVFs)
secondary adrenal insufficiency 74
SEGAs, see subependymal giant cell

astrocytomas (SEGAs)

seizure 11
sensorimotor thalamus 184
SENZA-PDN randomized clinical trial 235
separation surgery 107
septic shock 194
severe calcification of the carotid

artery 37
sevoflurane 207–208
shopping cart sign 90
shunt revision 134
SIADH, see syndrome of inappropriate

antidiuretic hormone secretion (SIADH)
SINS, see Spinal Instability Neoplastic

Score (SINS)
SLICS, see subaxial injury classification

and severity scale (SLICS)
smoking 7, 88, 207
SNr, see substantia nigra pars reticulata

(SNr)
soap-bubble appearance 61
SOC, see superior olivary complex (SOC)
soft/noncalcified disk herniations 112
Sonic Hedgehog (SHH) subgroup 129
Spetzler–Martin grading system 13
spinal accessory nerve dysfunction 215
spinal AVMs 2
spinal cord compression 120
spinal cord glioblastoma 133
spinal cord stimulation (SCS) 183, 235
spinal dural arteriovenous fistulas

(SDAVFs) 1
Spinal Instability Neoplastic Score

(SINS) 108
spinal schwannoma 52
spine 76
split-brain syndrome 142
spondylolistheses 91
spondylolisthesis 79
spondylolisthesis-degenerative

spondylolisthesis 80
spondylotic myelopathy 87
spongiform changes 49
staphylococcus aureus 58
stenting 8
stenting trials 3
stereo-EEG 186
stereotactic radiosurgery 11, 13
stroke 14
Sturge-Weber syndrome 44, 66
subarachnoid hemorrhage (SAH) 4
subaxial injury classification and severity

scale (SLICS) 78
subdural hematomas 193
subependymal giant cell astrocytomas

(SEGAs) 50
subependymal nodules 50
subependymomas 63
substantia nigra pars reticulata (SNr) 176
subtemporal approach 161
subthalamic nucleus functions 166
subthalamic nucleus (STN) 170
subtle dorsiflexor weakness 91
superior cerebellar artery 9
superior olivary complex (SOC) 162
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supracerebellar transtentorial
approach 161

surgical detethering 140
surgical resection via laminectomy 70
swan neck deformity 87
sympathomimetic agent 85
symptomatic trigeminal neuralgia 159
syndrome of inappropriate antidiuretic

hormone secretion
(SIADH) 189

syringomyelia 146
systemic anticoagulation 11
systems-based practice 245

T
T12-L1 laminectomy 110
taenia solium 67
TcMEP signals, see transcranial motor

evoked potential (TcMEP) signals
temporal lobectomy 161
teratomas 46
teriparatide (Forteo) 99
tethered spinal cord syndrome 131
thalamic pain syndrome 234
thiamine (vitamin B1) deficiency 73
thoracolumbar fusion 99
thoracolumbar precautions 76
thymoma 61
tibialis posterior 81
TLIF, see transforaminal lumbar interbody

fusion (TLIF)
Tolosa Hunt syndrome 72
transcortical approach 161
transcranial motor-evoked potential

(TcMEP) signals 85
transforaminal lumbar interbody fusion

(TLIF) 93
transfrontal isthmus approach 161

transmantle sign 181
transsylvian approach 161
transverse myelitis 55
trauma and critical care 189
trigeminal neuralgia 234
trigeminal neuralgia type I (classic

trigeminal neuralgia) 157
trigeminal neuralgia type II (atypical

trigeminal neuralgia) 157
trigeminal neuropathic pain 157
triple H therapy (hypervolemia,

hypertension, hemodilution) 4
trisomy 21 43
trochlear nerve (CN IV) palsy 72
TSC, see tuberous sclerosis complex (TSC)
TSC1 (hamartin) 50
TSC2 (tuberin) 50
tuberculous meningitis 205
tuberous sclerosis 48, 66
tuberous sclerosis complex (TSC) 50–51,

67, 133, 151
tumor progression 7
tumor-associated stroke 6

U
UMNs, see upper motor neurons (UMNs)
unfractionated heparin 195
upper motor neurons (UMNs) 66

V
vagus nerve (CN X) 14
vagus nerve stimulation (VNS) 174
valproic acid 209
vascular claudication 97
vascular neurosurgery 1
vasospasm 11

VCV, see volume controlled ventilation
(VCV)

vecuronium 84
ventral intermediate nucleus (VIM) 175
ventricular fibrillation 192
ventriculostomy 5
vertebral artery 9
vertebral osteomyelitis 103
vertebroplasty 157
vestibular schwannomas 43, 53
VIM, see ventral intermediate nucleus

(VIM)
viral meningitis 205
vitamin B12 deficiency 87, 98
VNS, see vagus nerve stimulation (VNS)
volume-controlled ventilation (VCV) 200
von Hippel-Lindau (VHL) disease 44, 53,

60, 138
von Willebrand disease (VWD) 199
von Willebrand factor (vWF) 199
VWD, see von Willebrand disease (VWD)
vWF, see von Willebrand factor (vWF)

W
Wallenberg syndrome 9, 234
warfarin 195
Wernicke encephalopathy 73
wide-neck cerebral aneurysm 8
Wiltse classification system 79
WNT pathway activation 54
wrist extension 219

X
xanthomatous 58
XLIF, see extreme lateral interbody fusion

(XLIF)
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