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Important note: Medicine is an ever-changing sci-
ence undergoing continual development. Research
and clinical experience are continually expanding
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proper treatment and drug therapy. Insofar as this
book mentions any dosage or application, readers
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used or have been newly released on the market.
Every dosage schedule or every form of application
used is entirely at the user’s own risk and responsi-
bility. The authors and publishers request every user
to report to the publishers any discrepancies or inac-
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publication, errata will be posted at www.thieme.
com on the product description page.

Some of the product names, patents, and regis-
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istered trademarks or proprietary names even
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ties equally. We encourage our authors to use gen-
der neutral or gender-equal expressions wherever
the context allows.

This book, including all parts thereof, is legally pro-
tected by copyright. Any use, exploitation or com-
mercialization outside the narrow limits set by
copyright legislation, without the publisher’s con-
sent, is illegal and liable to prosecution. This applies
in particular to photostat reproduction, copying,
mimeographing or duplication of any kind, trans-
lating, preparation of microfilms, and electronic
data processing and storage.


www.thieme.com
www.thieme.com
www.thieme.com

Dedication

In recognition of the immeasureable positive influence my late mother, Mary Ann Greenberg née Arkes,
had on our entire extended family, my late uncle Benjamin Arkes, her brother, sagely suggested that I
dedicate my next edition to her. As my uncle Ben passed away just shy of his 100th birthday before the
publication of this 10th edition, I am dedicating this book to both my mother, Mary Ann Greenberg, and
my uncle Benjamin Arkes. And at his suggestion, I am using the honorific name Mark Arkes Greenberg

for this edition.
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Preface

During the preparation of this, the 10t edition of the Handbook of Neurosurgery, it dawned on me
that the origins and the perpetuation of this book are probably antithetical to that of the majority of
medical books. Instead of creating a book in an effort to help take care of patients, this book arose as
a result of taking care of patients. It began as a collection of notes that I kept as my needs emerged,
first as a resident, and later as a practicing neurosurgeon. I added to it during my residency as we
presented weekly grand rounds on patients whom we were treating in the OR, the wards, and the
ICU. Later, in my practice, when I encountered a condition or a treatment that I had to research, I
included the results of that research in the book for future reference. The book grew organically,
instead of arising from a preplanned blueprint. I feel that this has probably been part of the book’s
success, as well as a source of some of the unevenness of coverage, for which I gradually make
amends. While it may not have occurred to me that this was likely a different genesis than most
books, I have always said that my patients appear on all the pages of this book. And it is to them that
I am eternally grateful.
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Abbreviations and Symbols

Abbreviations used only locally are defined in that section using boldface type. Numbers following
entries below indicate the page number for the relevant section.

Abbreviations

a. artery (aa. = arteries)

ABC aneurysmal bone cyst (p.979) or airway, breathing, circulation

Abx. antibiotics

AC arachnoid cyst (p.260)

ACA anterior cerebral artery

ACAS asymptomatic carotid artery stenosis (p.1548) or Asymptomatic Carotid Atherosclerosis
Study (p.1549)

ACDF anterior cervical discectomy & fusion (p.1284)

ACE angiotensin-converting enzyme

ACEP American College of Emergency Physicians

ACh acetylcholine (neurotransmitter)

AChA anterior choroidal artery

AComA anterior communicating artery

AC-PC line anterior commissure-posterior commissure line (p.58)

ACTH adrenocorticotropic hormone (corticotropin) (p.151)

AD autosomal dominant

ADH antidiuretic hormone (p.153)

ADI atlantodental interval (p.223)

ADPKD autosomal dominant polycystic kidney disease (p.1455)

ADQ abductor digiti quinti (or minimi)

AED antiepileptic drug (p.485) (antiseizure medication (ASM))

AFO ankle-foot-orthosis (p.564)

AFP alpha-fetoprotein (p.635)

Ag antigen

AHA American Heart Association

AHCPR Agency for Health Care Policy and Research (of the U. S. Public Health Service)

AICA anterior inferior cerebellar artery (p.81)

AIDP acute inflammatory demyelinating polyradiculoneuropathy (p.193)

AIDS acquired immunodeficiency syndrome (p.353)

AlM astrocytoma, IDH-mutated (p.658)

AIN anterior interosseous neuropathy (p.545)

AlS acute ischemic stroke (p.1536)

AKA also known as

ALIF anterior lumbar interbody fusion (p.1795)

ALARA As Low As Reasonably Achievable (p.235) (radiation)

A-line arterial line

ALL anterior longitudinal ligament

ALS amyotrophic lateral sclerosis (p.1301)

AMS acute mountain sickness (p.1028)

AN acoustic neuroma (p.777)

ANA antinuclear antibodies

AOD atlantooccipital dislocation (p.1153)

AOI atlantooccipital interval (p.1154)

AP antero-posterior

11
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APAG
APAP
APD
APTT
ARDS
ASA
aSAH
ASAP
ASM
ASD
ASHD
ASPECTS
AT
AT/RT
ATT
AVM
AVP
B-hCG
BA
BBB
BC
BCP
BCVI
BG

BI
BMD
BMP
BOB
BP

BR
BSF
BSG
Ca

CA
CAA
CABG
CAD
CAT
CBF
CBV
CBZ
CCAA
CCB
CCF
CCHD
CCTHR
ca
cCO
cD
CEA
CECT

antipseudomonal aminoglycoside
acetaminophen (p. 144)

afferent pupillary defect (p.592)

(or PTT) activated partial thromboplastin time
adult respiratory distress syndrome

American Society of Anesthesiologists or aspirin (acetylsalicylic acid)
aneurysmal subarachnoid hemorrhage (p. 1453)
as soon as possible

antiseizure medication (p.485)

antisiphon device

atherosclerotic heart disease

Alberta stroke program early CT score (p.1559)
anterior tibialis (tibialis anterior)

atypical teratoid/rhabdoid tumor (p.754)
antitubercular therapy (p.358)

arteriovenous malformation (p. 1504)

arginine vasopressin (p.153)

beta-human chorionic gonadotropin (p.634)
basilar artery

blood-brain barrier (p.90)

basal cisterns (p.1109)

birth control pills (oral contraceptives)

blunt cerebrovascular injury (p.1028)

basal ganglia

basilar impression/invagination (p.228)

bone mineral density (p.1209)

bone morphogenetic protein (p.1723)

benign osteoblastoma (p.990)

blood pressure

bed rest (activity restriction)

basal skull fracture (p.1064)

brainstem glioma (p. 695)

cancer

cavernous malformation (p.1525)

cerebral amyloid angiopathy (p.1612)
coronary artery bypass graft

coronary artery disease

(or CT) computerized (axial) tomography
cerebral blood flow (p.1536)

cerebral blood volume

carbamazepine (p.490)

cavernous carotid aneurysms (p.1477)
calcium-channel blocker

carotid-cavernous (sinus) fistula (p.1519)
congenital cyanotic heart disease

Canadian CT Head Rule (p.1007)

condyle-C1 interval (p.1154) (atlantooccipital interval)
continuous cardiac output

Cushing’s disease (p.867)

carotid endarterectomy (p.1565) or carcinoembryonic antigen (p.635)
contrast enhanced CT



cf (Latin: confer) compare

cGy centi-Gray (1cGy=1rad)

CHF congestive heart failure

a confidence interval (statistics)

CIDP chronic inflammatory demyelinating polyneuropathy (p. 195)
cp critical illness polyneuropathy (p.569)

D Creutzfeldt-Jakob disease (p.399)

(@Y cavernous malformation (p.1525)

CMAP compound motor action potential (EMG)

CMRO, cerebral metabolic rate of oxygen consumption (p.1537)
CMT Charcot-Marie-Tooth (p.568)

(@Y% cytomegalovirus

CNL chemonucleolysis

CNS central nervous system

co cardiac output or carbon monoxide (p.216)

CPA cerebellopontine angle

CPM central pontine myelinolysis (p.119)

CPN common peroneal nerve (p.563)

CPP cerebral perfusion pressure (p.1036)

Cr. N. cranial nerve(s)

CRH corticotropin-releasing hormone (p.151)

CRP C-reactive protein

CRPS complex regional pain syndrome (p.525)

CSCS (CS?) chronic subthreshold cortical stimulation (p. 1892)
CSF cerebrospinal fluid (p.414)

cSM cervical spondylotic myelopathy (p.1297)

CSO craniosynostosis (p.264)

CSVL central sacral vertical line (p.1314)

csw cerebral salt wasting (p.122)

CTA CT angiogram (p.238)

CTP CT perfusion (p.239)

CTS carpal tunnel syndrome (p.546)

cTv CT venogram

CVA coronal vertical axis (p.1314)

CvpP central venous pressure

CVR cerebrovascular resistance (p.1536)

(@' cerebral vasospasm (p. 1439)

avT cerebral venous thrombosis (p. 1594)

CXR chest X-ray

DACA distal anterior cerebral artery (p.1475)

DAl diffuse axonal injury (p.1026)

DBM demineralized bone matrix (p.1723)

DC decompressive craniectomy

D/C discontinue

DCl delayed cerebral ischemia (p. 1432)

DDAVP 1-deamino-8-D-arginine vasopressin (desmopressin) (p.129)
DDx differential diagnosis (p.1683)

DBS deep brain stimulation (p.1839)

DESH disproportionately enlarged subarachnoid space hydrocephalus (p.441)
DI diabetes insipidus (p.124)

DIG desmoplastic infantile astrocytoma and ganglioglioma (p.708)
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DIND
DIPG
DISH
DK
DKA
DLC
DLIF
DOC
DM
DMZ
DNT or DNET
DOE
DOMS
DPL
DREZ
DSA
DSD
DST
DTN
DTs
DTT
DVT
DWI
EAC
EAM
EAST
EBRT
EBV
ECM
EDC
EDH
EHL
ELISA
ELST
EM
ENG
ENT
EOM
EOO
E/R
ESR
EST
EtOH
ET tube
ETV
EVD
EVT
FCU
FDI
FDP
FIESTA

delayed ischemic neurologic deficit (p. 1440)
diffuse infiltrating pontine glioma (see diffuse midline glioma (p.683))
diffuse idiopathic skeletal hyperostosis (p.1373)
distal junctional kyphosis

diabetic keto-acidosis

disco-ligamentous complex (p.1181)

direct lateral lumbar interbody fusion (p.1802)
drug of choice

diabetes mellitus

dexamethasone

dysembryoplastic neuroepithelial tumors (p.709)
dyspnea on exertion

delayed onset muscle soreness (p.1333)
diagnostic peritoneal lavage

dorsal root entry zone lesion (p.1886)

digital subtraction angiogram

degenerative spine disease (p.1327)

dural sinus thrombosis (p.1594)

“door to needle”

delirium tremens (p.214)

diffusion tensor tractography MRI (p.245)
deep-vein thrombosis (p.176)
diffusion-weighted imaging (p.243) (MRI sequence)
external auditory canal

external auditory meatus

Eastern Association for the Surgery of Trauma
external beam radiation therapy

Epstein-Barr Virus

erythema chronicum migrans (p.364)
electrolytically detachable coils

epidural hematoma (p.1072)

extensor hallucis longus

enzyme-linked immunosorbent assay
endolymphatic sac tumors (p.648)

electron microscope (microscopy)
electronystagmography (p.782)

ear, nose and throat (otolaryngology)
extra-ocular muscles (p.596)

external oculomotor ophthalmoplegia
emergency room or department

erythrocyte sedimentation rate

endodermal sinus tumor (p.832)

ethyl alcohol (ethanol)

endotracheal tube

endoscopic third ventriculostomy (p.453)
external ventricular drain (ventriculostomy)
endovascular therapy (p.1913)

flexor carpi ulnaris

flexion-distraction injury (p.1202)

flexor digitorum profundus

Fast Imaging Employing Steady-state Acquisition (p.241) (MRI sequence)



FIM
FLAIR
FM
FMD
FSH
F/U
FUO
GABA
GBM
GBS
GCA
GCS
GCT
GD
GFAP
GGE
GGT
GH
GH-RH
GMH
GNR
GnRH
GSW
GTC
GTR
H/A
H&H
H&P
HBsAg
HCD
hCG
HCP
HDT
HGB
Hgb-A1C
hGH
HH
HHT
HIV
HLD
HLA
H.O.
HNP
HNPP
HOB
HPA
HPF
HRQOL
HSE
HTN
IAC

Functional Independence Measure (p.1643)
fluid-attenuated inversion recovery (p.240) (MRI sequence)
face mask

fibromuscular dysplasia (p.209)

follicle stimulating hormone (p.153)
follow-up

fever of unknown origin
gamma-aminobutyric acid

glioblastoma (p.664) (obsolete: glioblastoma multiforme)
Guillain-Barré syndrome (p.193)

giant cell arteritis (p.203)

Glasgow coma scale (p.318)

granular cell tumor (p.853) or germ cell tumor (p.831)
Graves’ disease

glial fibrillary acidic protein (p.631)

genetic generalized epilepsy (p.481)
gamma glutamyl transpeptidase

growth hormone (p.153)

growth hormone releasing hormone (p.153)
germinal matrix hemorrhage (p. 1630)
gram-negative rods

gonadotropin-releasing hormone (p. 153)
gunshot wound

generalized tonic-clonic (seizure)

gross total resection

headache (p.182)

Hunt and Hess (SAH grade) (p.1424)
history and physical exam

hepatitis B surface antigen

herniated cervical disc (p.1280)

human chorionic gonadotropin (p.634)
hydrocephalus (p.426)

hyperdynamic therapy (p. 1447)
hemangioblastoma (p. 822)

hemoglobin A1C

human growth hormone

hypothalamic hamartomas (p.277) or homonymous hemianopsia

hereditary hemorrhagic telangiectasia (p.1524)

human immunodeficiency virus

herniated lumbar disc (p.1250)

human leukocyte antigen

house officer

herniated nucleus pulposus (herniated disc) (p.1250)
hereditary neuropathy with liability to pressure palsies (p.568)
head of bed

hypothalamic-pituitary-adrenal axis

high power field (used in histology, corresponds to 0.23 mm?)
health related quality of life

herpes simplex encephalitis (p.397)

hypertension

internal auditory canal

15
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LDD

LFTs
LGB
LGG

LH-RH
LMD
LMN
LMWH
LOC
LOH

LSO
LOVA
MAOI
MAP
MAST®
MB
MBEN
MBI
MCA

infantile acute subdural hematoma (p.1081)

internal carotid artery

indocyanine green (p.1466)

intracerebral hemorrhage (p.1608)

intracranial hypertension (increased ICP)

intracranial pressure (p.1036)

intensive care unit

insulin-dependent diabetes mellitus

intradiscal endothermal therapy (p.1258)

isocitrate dehydrogenase » Table 37.2

immune electrophoresis

image guidance (intraoperative)

insulin-like growth factor-1 (AKA somatomedin-C) (p.153)
idiopathic intracranial hypertension (pseudotumor cerebri) (p.955)
internal jugular vein

intensity modulated radiation therapy

internuclear ophthalmoplegia (p.596)

(idiopathic) normal pressure hydrocephalus (p.438)
international normalized ratio (p.172)

inferior petrosal sinus

idiopathic paralysis agitans (Parkinson’s disease) (p.184)
International Subarachnoid Hemorrhage Aneurysm Trial (p. 1458)
intrathecal

intrathecal baclofen (p.1847)

intraventricular catheter or inferior vena cava
intraventricular hemorrhage (p.1671)

intravenous push (medication route) or intravenous pyelogram (X-ray study)
joint position sense

low back pain (p.1226)

Lhermitte-Duclos disease (p.716)

lower extremity

liver function tests

lateral geniculate body

low-grade glioma

luteinizing hormone (p.153)

luteinizing hormone releasing hormone (p.153)
low-molecular-weight dextran

lower motor neuron (p.531)

low-molecular-weight heparin

loss of consciousness

loss of heterozygosity

lumbar puncture (p.1811)

lumbo-sacral orthosis

lonstanding overt ventriculomegaly in an adult (p.437)
monoamine oxidase inhibitor

mean arterial pressure

military anti-shock trousers

medulloblastoma (p.750)

medulloblastoma with extensive nodularity (p.746)
modified Barthel index » Table 98.6

middle cerebral artery



mcg
MCP
MDCTA
MDB
MDMA
mg
MGMT
MGUS
MHT
MI
MIB-1
MIC
MID
MISS
mJOA scale
MLF
MLS
MM
MMD
MMN
MMPI
mos
MPTP
MRA
mRS
MRS
MRSA
MS
MSO4
mTICI
MTP
MTS
MTT
MUAP
MVA
MVD
MW

n.

Na
N,O
NAA
NAP
NASCET
NB

NC
NCCN
NCD
NCV
NEC
NEXUS
NF

17

(or pg) microgram

mean carotid pressure or metacarpal phalangeal
multidetector CT angiography

medulloblastoma (p.750)
methylenedioxymethamphetamine (p. 185)

milligram

0°-methylguanine-DNA methyltransferase (p.673)
monoclonal gammopathy of undetermined significance (p.575)
meningohypophyseal trunk (p.77)

myocardial infarction

monoclonal anti-Ki-67 antibody (p.632)

minimum inhibitory concentration (for antibiotics)
multi-infarct dementia

minimally invasive spine surgery

modified Japanese Orthopedic Association (p.1299) scale
medial longitudinal fasciculus

midline shift (p.1110)

myelomeningocele (p.281) or multiple myeloma (p.928)
moyamoya disease (p.1581)

multifocal motor neuropathy (p. 1700)

Minnesota Multiphasic Personality Inventory

months

1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (p.185)
MRI angiogram (p.243)

modified Rankin Scale » Table 98.5

MRI spectroscopy (p.244)

methicillin resistant Staphylococcus aureus

microsurgery or multiple sclerosis (p.187)

morphine sulfate

modified treatment in cerebral ischemia (scale) » Table 116.2
metatarsal phalangeal

mesial temporal sclerosis (p.482)

mean transit time (p.239) (on CT perfusion)

motor unit action potential (p.256)

motor vehicle accident

microvascular decompression (p.1867)

molecular weight

nerve (nn.=nerves)

(or Na*) sodium

nitrous oxide (p.109)

N-acetyl aspartate (p.244)

nerve action potential (p.535)

North American Symptomatic Carotid Endarterectomy Trial (p.1565)
(Latin: nota bene) note well

nasal cannula

National Comprehensive Cancer Network
neurocutaneous disorders (p.637)

nerve conduction velocity

neurenteric cyst (p.313) or necrotizing enterocolitis
National Emergency X-Radiography Utilization Study (p.1142)
(or NFT) neurofibromatosis (p.637)
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NF1
NF2
NG tube
NGGCT
NFPA
NIHSS
NMBA
NMO
NOS
NPH
NPS
NS
NSAID
NSCLC
NSF
NSM
N/V
NVB
OAD
OALL
oC
0CB
OCF
0ODG
OEF
OFC
OGST
OMO
OomP
ONSF
opP
OPG
OPLL
OR or O.R.
ORIF
0s
oTC
PACU
PADI
PAID
PAN
PBPP
PbtO,
PC
PCA
PCB
PCC
PCl
PCN
PCNSL
PComA

neurofibromatosis type 1 (p.638)

neurofibromatosis type 2 (p.640)

nasogastric tube

non-germinomatous germ cell tumors (p.832)
nonfunctioning pituitary adenoma (p.866)

NIH (National Institute of Health) Stroke Scale (p.1554)
neuromuscular blocking agent (p. 141)

neuromyelitis optica (Devic syndrome) (p.1698)

not otherwise specified (as used in WHO CNS5 (p.616))
normal pressure hydrocephalus (p.438)

neuropathic pain syndrome (p.518)

normal saline

non-steroidal anti-inflammatory drug (p. 144)
non-small-cell cancer of the lung (p.911)

nephrogenic systemic fibrosis (p.243)

neurogenic stunned myocardium (p.1438)

nausea and vomiting

neurovascular bundle

occipital atlantal dislocation, see atlantooccipital dislocation (p.1153)

ossification of the anterior longitudinal ligament (p.1372)
occipital condyle

oligoclonal bands (in CSF) (p.190)

occipital condyle fracture (p.1156)

oligodendroglioma (p.662)

oxygen extraction fraction

occipital-frontal (head) circumference (p.427)

oral glucose suppression test (for growth hormone) (p.882)
open-mouth odontoid (C-spine X-ray view)

oculomotor (third nerve) palsy

optic nerve sheath fenestration (p.966)

opening pressure (on LP) (p.1812)

optic pathway glioma (p.694)

ossification of the posterior longitudinal ligament (p. 1370)
operating room

open reduction/internal fixation

overall survival

over the counter (i.e., without prescription)
post-anesthesia care unit (AKA recovery room, PAR)
posterior atlantodental interval (p.223)

paroxysmal autonomic instability with dystonia (p. 1048)
poly- (or peri-) arteritis nodosa (p.208)

perinatal brachial plexus palsy (p.579)

brain tissue oxygen tension (p.1045)

pineal cyst (p.948)

pilocytic astrocytoma (p.689) or posterior cerebral artery
pneumatic compression boot

prothrombin complex concentrate (p.174)

prophylactic cranial irradiation

penicillin

primary CNS lymphoma (p.840)

posterior communicating artery



PCV
PCR
PCWP
PDA
PDN
PDR
peds
PEEK
PET
p-fossa
PFS
PFT
PHN
PHT
PICA
PIF
PIN
PION
PitNET
PIVH
PIK
PLAP
PLEDs
PLIF
PM
PMA
PMD
PMH
PML
PMMA
PMR
PMV
PNEA
POD
POVL
PPV

PR
PRES
PRF
PIF
PRN
PRSP
PSNP
PSR
PSVL
PSW
pt
PT
PTC
PTCS
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procarbazine, CCNU, & vincristine (p.628) (chemotherapy)
polymerase chain reaction

pulmonary capillary wedge pressure

patent ductus arteriosus

painful diabetic neuropathy (p.518)

Physicians Desk Reference®

pediatrics (infants & children)
poly-ether-ether-ketone (graft material)

positron emission tomography (scan)

posterior fossa

progression-free survival

pulmonary function test

postherpetic neuralgia (p.522)

phenytoin (Dilantin®) (p.488)

posterior inferior cerebellar artery (p.81)

prolactin release inhibitory factor (p.153)

posterior interosseous neuropathy (p.559)

posterior ischemic optic neuropathy (p.1261)
pituitary neuroendocrine tumor (p.854) (formerly pituitary adenoma)
periventricular-intraventricular hemorrhage (p.1630)
proximal junctional kyphosis

placental alkaline phosphatase (p.832)

periodic lateralizing epileptiform discharges
posterior lumbar interbody fusion

pars marginalis (p.57)

progressive muscular atrophy (p.191) or pilomyxoid astrocytoma (p.689)
perimetric mean deviation (p.589) (visual fields)
pure motor hemiparesis

progressive multifocal leukoencephalopathy (p.353)
polymethylmethacrylate (methylmethacrylate)
polymyalgia rheumatica (p.206)
pontomesencephalic vein

psychogenic non-epileptic attack (p.507)
postoperative day

postoperative visual loss (p.1261)

positive predictive value: in unselected patients who test positive, PPV is the probability that
the patient has the disease

per rectum

posterior reversible encephalopathy syndrome (p.202)
prolactin releasing factor (p.153)

prolactin (releasing) inhibitory factor (p.153)

as needed

penicillinase resistant synthetic penicillin

progressive supra-nuclear palsy (p.186)

percutaneous stereotactic rhizotomy (for trigeminal neuralgia) (p.1861)
posterior sacral vertical line (p.1355)

positive sharp waves (on EMG) (p.255)

patient

physical therapy or prothrombin time

pituicytoma (p.853)

pseudotumor cerebri syndrome (p.955)
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PTR
PTT
PUD
PVP
PWI
PXA

RA
RAH
RAPD
RASS
RCVS
rem
REZ
RFR
rFVila
rhBMP
R/O
RNS®
ROM
ROP
RPA
RPDB
RPLS

RPNB

RTOG

RTP

rt-PA or tPA

RT-QuIC
RTX

SIS

S2Al screws
SAH

SBE

SBO
SBP
SCA
SCD
SCLC
scl
SCIWORA
SCM

SD

SDE
SDH

SE

SEA
SECA
SEP

percutaneous trigeminal rhizotomy (p.1861)

(or APTT) partial thromboplastin time

peptic ulcer disease

percutaneous vertebroplasty (p.1212)
perfusion-weighted imaging (p.244) (MRI sequence)
pleomorphic xanthoastrocytoma (p.698)

(Latin: quaque) every (medication dosing)
rheumatoid arthritis

recurrent artery of Heubner (p.74)

relative afferent pupillary defect (p.592)

Richmond agitation-sedation scale (p.139)
reversible cerebral vasoconstrictive syndrome (p.1418)
roentgen-equivalent man

root entry zone

radiofrequency rhizotomy (p.1861)

recombinant (activated) factor VII

recombinant human bone morphogenetic protein (p.1723)
rule out

responsive neurostimulation (p.1892)

range of motion

retro-odontoid pseudotumor (p.1678)

recursive partitioning analysis

randomized prospective double-blind

reversible posterior leukoencephalopathy syndrome; see posterior reversible encephalopathy
syndrome (p.202) (PRES)

randomized prospective non-blinded
Radiation Therapy Oncology Group
return to play (sports)

recombinant tissue-type plasminogen activator (AKA tissue plasminogen activator) e.g.,
alteplase

Real-Time Quaking-Induced Conversion assay (p.403) (for CJD)
(or XRT) radiation therapy (p.1898)

signs and symptoms

S2-alar-iliac screws (p.1807)

subarachnoid hemorrhage (p. 1453) or Selective amygdalo-hippocampectomy (p.1893)
subacute bacterial endocarditis

spina bifida occulta (p.280)

systolic blood pressure

superior cerebellar artery

sequential compression device

small-cell lung cancer (p.910)

spinal cord injury (p.1132)

spinal cord injury without radiographic abnormality (p.1196)
sternocleidomastoid (muscle)

standard deviation

subdural empyema (p.350)

subdural hematoma (p.1076)

status epilepticus (for seizures) (p.510)

spinal epidural abscess (p.381)

subependymal giant cell astrocytoma (p.645)

(or SSEP) somatosensory evoked potential (p.250)



SG specific gravity

SHH sonic hedgehog

SIAD syndrome of inappropriate antidiuresis (p.117)
SIADH syndrome of inappropriate antidiuretic hormone (ADH) secretion (p.118)
SIDS sudden infant death syndrome

SIH spontaneous intracranial hypotension (p.421)

sICH spontaneous intracerebral hemorrhage (p. 1608)
SIRS septic inflammatory response syndrome

SjVO, jugular venous oxygen saturation (p.1045)

SLE systemic lupus erythematosus

SLIC subaxial injury classification (p.1181)

SMC spinal meningeal cyst (p.1400)

SMT spinal manipulation therapy (p.1238)

SNAP sensory nerve action potential (EMG) (p.255)

SNUC sinonasal undifferentiated carcinoma (p.1674)

SOmI sternal-occipital-mandibular immobilizer (p.1124)
SON supraorbital neuralgia (p.521)

SIP status-post

SPAM subacute progressive ascending myelopathy (p.1221)
SPECT single positron emission computed tomography (scan)
SPEP serum protein electrophoresis

SQ subcutaneous injection

SRS stereotactic radiosurgery (p.1903)

SRT stereotactic radiotherapy (p.1903)

SSEP (or SEP) somatosensory evoked potential (p.250)
SSPE subacute sclerosing panencephalitis (p.249)

SSRI selective serotonin reuptake inhibitors

SSS superior sagittal sinus

Ssv sagittal stable vertebra (p.1355)

STA superficial temporal artery

STAT immediately (abbreviation of Latin statim)

STICH Surgical Trial in Intracerebral Haemorrhage (p.1624)
STIR short tau inversion recovery (p.241) (MRI sequence)
STN subthalamic nucleus

STSG Spine Trauma Study Group

SUDEP sudden unexplained death in epilepsy (p.480)
SUNCT short-lasting unilateral neuralgiform HJ/A with conjunctival injection and tearing (p.520)
SvC superior vena cava

SVM spinal vascular malformations (p. 1395)

SVR systemic venous resistance

SVT supraventricular tachycardia

SWN schwannomatosis (p.642)

SWS Sturge-Weber syndrome (p.652)

SXR skull X-ray

Sz. seizure (p.480)

TIWI T1 weighted image (p.239) (MRI sequence)

T2WI T2 weighted image (p.240) (MRI sequence)

TAL transverse atlantal ligament (p.69)

TBA total bilateral adrenalectomy (p.891)

TBI traumatic brain injury (p.999)

TBM tuberculous meningitis (p.360)
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TCA
TCD
TDL

TE

TEE

TEN
TENS
TGN

T-H lines
TIA
TICH
TICI (mTICI)
TIVA
TLIF
TLISS

TLY

TLSO
™
TP53
t-PA or tPA
TR

TRH

TS

tSAH
TSC

TSE

TSH

TSV

TTP

TX.
UBOs
UE
UMN
uTl
URI
u/s
VA
VB
VBI
VEMP
VHL
VKA
VMA
VP
VS
VTE
\74%
WBC
WBXRT
WENS

tricyclic antidepressants

transcranial Doppler (p.1443)
tumefactive demyelinating lesions (p. 190)
time to echo (p.239) (on MRI)
transesophageal echocardiogram
toxic epidermal necrolysis
transcutaneous electrical nerve stimulation
trigeminal neuralgia (p.1857)
Taylor-Haughton lines (p.61)
transient ischemic attack (p.1536)
traumatic intracerebral hemorrhage (hemorrhagic contusion) (p.1071)
treatment in cerebral ischemia (scale) (modified) » Table 116.2
total intravenous anesthesia

transforaminal lumbar interbody fusion (p.1801)
thoracolumbar injury severity score (p.1206)

thoracolumbar junction

thoracolumbar-sacral orthosis

tympanic membrane

tumor protein 53

tissue plasminogen activator

time to repetition (p.239) (on MRI)

thyrotropin releasing hormone; AKA TSH-RH (p. 153)
transverse sinus

traumatic subarachnoid hemorrhage (p.1453)

tuberous sclerosis complex (p.644)

transmissible spongiform encephalopathy (p.399) (prion disease)
thyroid-stimulating hormone (thyrotropin) (p.153)
thalamostriate vein

thrombotic thrombocytopenic purpura

transient visual obscurations (p.961)

treatment

unidentified bright objects (on MRI)

upper extremity

upper motor neuron (p.531)

urinary tract infection

upper respiratory tract infection

ultrasound

vertebral artery or ventriculoatrial

vertebral body

vertebrobasilar insufficiency (p. 1591)

vestibular evoked myogenic potential (p.782)

von Hippel-Lindau (disease) (p.646)

vitamin K antagonist (e.g., warfarin)

vanillylmandelic acid

ventriculoperitoneal

vestibular schwannoma (p.777)

venous thromboembolism

(herpes) varicella zoster virus

white blood cell (count)

whole brain radiation therapy (p.919)

World Federation of Neurosurgical Societies (grading SAH) (p.1424)



Abbreviations and Symbols

WHO World Health Organization

WHO CNS5 WHO Classification of Tumors of the Central Nervous System, 5th edition (p.616)
wks weeks

WNL within normal limits

WNT wingless/integrated (signal transduction pathway)
w/o without

WRS word recognition score (p.780)

W/u work-up (evaluation)

XLIF™ extreme lateral lumbar interbody fusion (p.1802)
XRT (or RTX) radiation therapy (p.1898)

Symbols

R prescribing information

- causes or leads to

A change

v check (e.g., lab or exam item to check)

1 increased

! decreased

u

approximately

innervates (nerve distribution)

vascular supply

a branch of the preceding nerve

crucial point

caution; possible danger; negative factor...

Mox ¥ vy -

summary
. therefore
Instrumentation: the following shorthand allows rapid identification of metrics for spinal instrumentation:

ENTRY screw entry site
TRAJ screw trajectory
TARGET object to aim for

SCREWS typical screw specifications



Conventions

» Box types. The Handbook of Neurosurgery uses the following seven box types:

Drug description & dosage.

Key concepts

Foundational knowledge in brief.

Evidence-based guidelines. See below (in this section) for definitions. For a listing of evidence-based
guidelines contained in this book, see the index under “Practice guideline.”

Booking the case

These sections appear under certain specific operations to help when scheduling that surgery. Default
information appears below (in this section); for example, a specific type of anesthesia will only be
mentioned if something other than general anesthesia is typically used. A list of operations addressed
by this means can be found in the index under “Booking the case.”

Summarizing or synthesizing information from the associated text.

Side information

E.g., Greenberg IMHO.

Signs | symptoms

A description of signs and symptoms.



» Grading scales. Many grading scales are presented in table format, and to assist the reader in
using them, a table cell has been included where an entry is to be made that shows the possible
values for that cell. In many cases, those values are summed with those in other similar cells to arrive
at the “grade.”

» Cross references. The terms “see below” and “see above” are normally used when the referenced
item is on the same page, or at most on the following (or preceding) page. When further excursions
are needed, the page number will usually be included.

» Default values. These details are not repeated in each section or “Booking the case” box.
1. position: (depends on the operation)
2. pre-op:
a) NPO after midnight the night before except meds with sips of water
b) antithrombotics: discontinue Coumadin® >3 days prior to surgery, Plavix® 5-7 d pre-op,
aspirin 7-10 d pre-op, other NSAIDs 5 d pre-op
cardiology/medical clearance as needed
anesthesia: default=general anesthesia, unless otherwise specified
equipment: special devices such as ultrasonic aspirator, image guidance...
instrumentation: standard surgical instrument trays for a specific operation are assumed.
Special instrumentation resident in the hospital will be listed
7. implants: this usually requires scheduling with a vendor (manufacturers representative/distrib-
utor) to provide
8. neuromonitoring will be listed if typically used
9. post-op: default care is on the ward (ICU is typically needed after craniotomy)
10. blood availability: specified if recommended
11. consent (these items use lay terms for the patient—not all-inclusive):
* Disclaimers: informed consent for surgery requires disclosure of risks and benefits that would
substantively affect a normal person’s decision to have the operation. It cannot and should not
attempt to include every possibility. The items listed in this section are included as memory jog-
gers for some items for various procedures, but are not meant to be all-inclusive. The omission
of information from this memory aid is not to be construed as implying that the omitted item is
not important or should not be mentioned.
a) procedure: the typical operation and some possible common contingencies
b) alternatives: non-surgical (AKA “conservative”) treatment is almost always an option
c) complications:
e risks of general anesthesia include: heart attack, stroke, pneumonia
o infection: a risk with any invasive procedure
¢ usual craniotomy complications include: bleeding intra-op and postop, seizure, stroke,
coma, death, hydrocephalus, meningitis, and neurologic deficit related to the area of
surgery including (for applicable locations): paralysis, language or sensory disturbances,
coordination impairment...
usual spine surgery complications include: injury to nerve or spinal cord with possible
numbness, weakness or paralysis, failure of the operation to achieve the desired result,
dural opening which may cause a CSF leak, which occasionally needs surgical repair.
Hardware complications (when used) include: breakage, pull-out, malposition. Although a
rare complication, it is serious enough that it bears mentioning in cases positioned prone
with possible significant blood loss (>2 L): blindness (due to PION (p.1261) )

D AW
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Conventions

» Evidence-Based Medicine: Definitions. These definitions are referred to in the “Practice guide-

line” boxes.

Level | Level A
High degree of clinical certainty

Level B
Level Il Level C
Moderate degree of clinical
certainty
Level Il Level D
Unclear clinical certainty
Level U¢

Based on consistent Class | evi-
dence (well-designed, prospective
randomized controlled studies)

Single Class | study or consistent
Class I evidence or strong Class Il
evidence especially when circum-
stances preclude randomized
clinical trials

Usually derived from Class Il evi-
dence (one or more well-designed
comparative clinical studies or less
well-designed randomized studies)
or a preponderance of Class Il
evidence

Generally based on Class IIl evi-
dence (case series, historical con-
trols, case reports and expert
opinion). Useful for educational
purposes and to guide future
research

Lack of studies meeting Level A, B
or C criteria

3as used in the Guidelines for the Management of Severe Traumatic Brain Injury, 3rd edition (Brain Trauma
Foundation, et al.: Guidelines for the management of severe traumatic brain injury. IX. Cerebral perfusion

thresholds. ] Neurotrauma 2007;24 (Suppl 1): S59-64).

bas used in the Guidelines for the Surgical Management of Cervical Degenerative Disease (Matz PG, et al.:
Introduction and methodology: guidelines for the surgical management of cervical degenerative disease.

] Neurosurg Spine 2009;11 (2): 101-3).

< as used in the 2016 American Epilepsy Guidelines for treatment of Convulsive Status Epilepticus (Glauser T,
et al.: Evidence-Based Guideline: Treatment of Convulsive Status Epilepticus in Children and Adults: Report of the
Guideline Committee of the American Epilepsy Society. Epilepsy Curr 2016;16 (1): 48-61).
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- management of vestibular
schwannomas 786, 789

- mechanical thrombectomy (for
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head injury 1099
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- etiologies 277

- with arachnoid cysts 262

- with fibrous dysplasia 976

- with hypothalamic
hamartomas 277

- with pineal region tumors 759

- with septo-optic dysplasia 276
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predental space 223

prednisolone, for Bell's palsy 609

prednisone 154

- for giant cell arteritis 206

- for iodine contrast allergy
prep 232

- for orbital pseudotumor 600

preeclampsia, and vasospasm 1440

prefixed chiasm 851

prefrontal lobes 98

pregabalin, for painful diabetic
neuropathy 573

preganglionic peripheral nerve
injury 579

pregnancy

- and accelerated growth of vestib-
ular schwannoma 642
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- and bromocriptine therapy 888

- and carpal tunnel syndrome 546
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- and neural tube defects 313, 447
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- and pseudotumor cerebri 969

- and seizures 500

- and steroids 157

- and stroke in young adults 1542
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back pain 1239

- and vertebral hemangioma 992
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palsies

pressure palsies - in HNPP 568

pretectal nuclear complex 591

pretruncal nonaneurysmal subar-
achnoid hemorrhage 1496

prevertebral soft tissue 224

priapism 1140
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meningoencephalitis 410

primary aspiration 1934

primary cerebellar ectopia, see Chiari
malformation, type |

primary CNS lymphoma, see lym-
phoma - primary CNS

primary CNS melanoma 830

primary diffuse large B-cell lym-
phoma of the CNS (CNS-
DLBCL) 840

primary lateral sclerosis 191, 1700

primary progressive aphasia of
adulthood 1694

primidone 493

- dosing forms 493

primitive neuroectodermal
tumors 744

primitive reflexes 1298

- in hydranencephaly 310

prions 400

proatlantal intersegmental
artery 84

PROCESS trial (spinal cord
stimulation) 1885

prochlorperazine, and
parkinsonism 185

progabide, for spasticity 1846

programmable shunt valves 456

progressive multifocal
leukoencephalopathy 354

- and multiple gliomas 667

- due to steroids 354

- imaging findings 355

- inAIDS 354

- MR spectroscopy appearance 245

progressive muscular atrophy 191

progressive supranuclear palsy 186

prolactin 151, 877
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syndrome 952

- hyperprolactinemia

-~ differential diagnosis of 879

—- symptoms of 867
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—- following seizures 879
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—-with PitNETs 877

- macroprolactinemia 877
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Gliadel wafers

pronator (teres) syndrome 544

prophylactic antibiotics

- with basal skull fractures 1065

- with CSF shunt 475

——in pregnancy 448
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prophylactic antiseizure medications
with brain tumors 627

prophylactic cranial irradiation (PCI),
for small-cell lung Ca 911

propiomelanocortin 151

propofol 110

- for anesthesia induction 109

- for awake craniotomy 1733

- for ICP management 1057

- for neuroprotection 1466

- for sedation 140

- propofol infusion syndrome 140

propofol infusion syndrome 140

propranolol 132

- before AVM surgery 1511

- pre-op for glomus tumors 943

proptosis, definition/criteria 1690

prosopalgia 1873

prosthetic heart valves

- and cerebral embolism 1590

- and intracerebral
hemorrhage 1623

protamine, to reverse enoxaparin
(Lovenox®) 165

protamine sulfate

- for heparin reversal 174

- to reverse low molecular weight
heparins 174

protein C or S deficiency 1542

prothrombin complex
concentrate 174

prothrombin time (PT)

- safe levels for neurosurgical
procedures 164

- therapeutic levels for
warfarin 172

proton beam therapy

- for chordoma 828

- for pituitary tumors 893

protruded disc (disc
protrusion) 1227

provoked seizure 480

proximal dural ring 77

proximal muscle weakness 1688,
1700

pruritus without rash 1850

PS Medical shunt 467

psammoma bodies 803

pseudarthrosis, following anterior
cervical discectomy 1289

pseudo von Grafe sign 602

pseudoaneurysm

- carotid, after transsphenoidal
surgery 898

- following carotid
endarterectomy 1567

- from arterial dissection 1576

- traumatic 1491

pseudo-angina 1280

pseudobulbar palsy 186

pseudocholinesterase deficiency,
and paralytics 332

pseudoclaudication 1331

pseudocoma 320

pseudo-CSF rhinorrhea 419

pseudo-Cushing state 867, 880

pseudocyst

- abdominal

—-and shunt infection 372, 455

—- treatment 465

- brain, with cryptococcal
infection 409

pseudodelta sign 1597

pseudo-DIC 176

pseudodisc 1337

pseudoephedrine, and intracerebral
hemorrhage 1611

pseudogrowing skull fracture 1100

pseudohydrocephalus 433

pseudohyponatremia 116

pseudomeningioma pattern 843

pseudomeningocele

- spinal

—- following unintended
durotomy 1258

—- indicating preganglionic
injury 579

—- traumatic (from nerve root
avulsion) 579

- suboccipital, post-op 1745

pseudomonas meningitis 343

pseudoneuropathy 568

pseudo-obstruction of colon 1259

pseudopapilledema 588

pseudoprogression 674

- vestibular schwannoma 789

pseudoptosis 1691

pseudoradiculopathy 1333

pseudoresponse 674

pseudo-SAH in intracranial
hypotension 423

pseudosciatica, with piriformis
syndrome 1701

pseudoseizures, see seizures -
nonepileptic

pseudospread of the atlas 1123

pseudosubluxation 1123

pseudotumor

- orbital 600

—- differential diagnosis 1658, 1691

- pituitary 878, 1653

pseudotumor cerebri 955

- and empty sella syndrome 952,
963

- and pregnancy 969

- fulminant 967

- guidelines (management) 967

- papilledema 960

- sinovenous obstruction 958

- transverse sinus stenting for 966

- with CSF fistula 958

- without papilledema 960

- without papilledema -
management 969

pseudotumor cerebri , Chiari [
association 301

pseudotumor cerebri syndrome,
without papilledema 958

pseudoxanthoma elasticum 1455

- and moyamoya disease 1581

- and stroke in young adults 1542

PSNP, see progressive supranuclear
palsy

psoas abscess

- in Pott’s disease 387

- in spinal epidural abscess 393

psoas hematoma 1701

- following LLIF 1804

psoas muscle 393, 1335

- weakness following LLIF 1804

PSR, see percutaneous trigeminal
rhizotomy

PSW, see positive sharp waves

psychogenic non-epileptic attack
(PNEA) 507

PT (prothrombin time), see pro-
thrombin time

PTEN hamartoma tumor
syndrome 651

pterion 60

pterional craniotomy 1748

- for anterior communicating
artery aneurysm 1474

- for suprasellar tumor 900

- modified 1483

pterygium colli 290

ptosis

- cerebellar 307

- differential diagnosis 1691

- in Horner syndrome 594

- with pituitary apoplexy 865

PTT, elevation pre-op 175

pudendal neurectomy 1847

Pulmonaid® 1222

pulmonary angiogram 179

pulmonary edema

- from contrast media reaction 234
- inspinal cord injury 1139
pulmonary embolism 178
- following lumbar
discectomy 1259
- from methylmethacrylate 1214
pulmonary hypertension 456
pulmonary-artery catheter, for
SAH 1433
pulped brain 1049
pulsatile proptosis 1690
pulsatility (CSF) 437
pulsation artifact on MRI 1494
pulsation artifact on thoracic
MRI 1407
punch drunk syndrome, see demen-
tia pugilistica
pupil sparing ophthalmoplegia 592,

puplllary diameter 590
and ophthalmoplegia 598

- anisocoria 591

- effect of cocaine 216

- effect of narcotics 215, 321

- effect of neuromuscular blocking
agents 593

- inbrain death 330

- in Horner syndrome 594

- paradoxical reaction 593

- pinpoint pupils 321

puplllary dilatation
and anoxic encephalopathy 328

- and carotid-cavernous
fistula 1520

- and central herniation 326

- and epidural hematoma 1072

- and exploratory burr holes 1014~
1015

- and herniation in the E/R 1002

- and hypothermia 321

- ciliospinal reflex 324

- differential diagnosis, see
anisocoria

—-with oculomotor palsy 597

- intrauma 1005

pupillary escape 591

pupillary innervation 590

pure motor hemiparesis 1541

pure sensory stroke 1541

purkinjoma 716

Purtscher’s retinopathy 1104

putaminal hemorrhage 1614

PWI, see perfusion-weighted imag-
ing (MRI)

pyramidal cells of Betz 56

pyramidal decussation 1709

pyridoxine-dependent seizures 513

Q

quadrangular fracture 1185

quadrantanopsia, nasal 1455

quadriceps weakness

- from femoral neuropathy 573

- from lumbosacral plexus
neuropathy 571

- from upper lumbar disc
herniation 1263

quadriplegia

- differential diagnosis 1702

- with sitting position 1385, 1737

quasi-moyamoya disease 1581

Queckenstedt’s test 987, 1812

question-mark skin incision 1752

Quincke (LP) needle 1817

R

raccoon’s eyes 1005, 1065
radial nerve 536

- injuries 558

radial tunnel syndrome 559
radiation dose
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- with CTscan 235

- with radiology studies 235

radiation injury and necrosis

- brachial plexus neuropathy 571

- cranial 1899

- differentiating from recurrent
glioma 1900

- effect on IQ in children 1900

- following pituitary radiation 893

- myelopathy

—- differential diagnosis 1697

—- following radiation therapy 1901

- neuropathy 571

- radiation-induced tumors 1909

- with interstitial
brachytherapy 1910

radiation neuropathy, see radiation
injury and necrosis

radiation safety 234

radiation therapy 1898

- See also radiation injury and
necrosis

- effect on IQ in children 1900

- for cerebral metastases 917

- for chordoma 827

- for CNS lymphoma 844

- for melanoma metastatic to
brain 912

- for meningiomas 814

- for multiple myeloma 930

- for PitNETs 893

- for plasmacytoma 931

- for spinal metastases 927

- for vertebral hemangioma 994

- for WHO grade 2
astrocytomas 672

- hyperfractionated 697

- inducing glioma 657

- prophylactic cranial 911

- stereotactic radiosurgery 1902

- stereotactic radiotherapy 1903

- test dose for pineal tumors 760

radiculomedullary arteries 87

radiculopathy

- G

—- following cervical
decompression 1306

—-from disc herniation 1280

- C6

—-from disc herniation 1280

—- mimicking MI 1280

- (7, from disc herniation 1280

- (8, from disc herniation 1280

- cervical 1280

—- keyhole foraminotomy for 1292

—— mimicking MI 1280

- definition 1227

- differential diagnosis 1700
L4

—-from disc herniation 1253

—-vs. femoral neuropathy 1702

- L5

—-and foot drop 1708

-~ differential diagnosis 1708

—- from disc herniation 1253

—- from sacral fracture 1216

- lumbar

—- physical findings 1251

—-radiographic evaluation 1230

—-upper 1263

- S1, from disc herniation 1253

- thoracic 1271

radiobiology 1898

radiographic vasospasm 1440

radionuclide cisternography, for
NPH 442

radionuclide cisternography
(RNC) 419

radionuclide scanning 247

radionuclide shuntography 459

radiosensitivity of metastases

- cerebral 917

- spinal 927

rads (radiation dose) 234

Raeder’s paratrigeminal
neuralgia 601

raloxifene 1212

- dosing forms 1212

Ramsay Hunt syndrome 1873

Ranawat grading scale 1376

Ranchos Los Amigos cognitive
scale 1641

ranitidine 135

- use with steroids 1050

RANK ligand 1212

- inhibitors

—- for fibrous dysplasia 978

—- for giant cell tumor 996

—- for metastatic tumor 926

—- for osteoporosis 1212

Rankin scale 1641

RANO (Response Assessment in
Neuro-Oncology) criteria 674

Rathke’s cleft cyst 949

- and apoplexy 865

Rathke’s pouch 151

RCVS, see reversible cerebral vaso-
constrictive syndrome

Real-Time Quaking-Induced Conver-
sion (RT-QuIC) assay 403

rebleeding

- with aneurysms 1437

- with angiogram negative
SAH 1495

- with intracerebral
hemorrhage 1615

- with perimesencephalic nona-
neurysmal SAH 1496

rebuildup in moyamoya
disease 1583

recombinant activated coagulation
factor VII, see factor VII

rectal exam 1130

recurrent artery of Heubner 74

recurrent herniated lumbar
disc 1258, 1267

recurrent intracerebral
hemorrhage 1612

recurrent laryngeal nerve 1284

- injury during ACDF 1286

—- prevention 1284

recurrent meningitis 341

- with basal encephalocele 269

- with CSFfistula 416

- with dermal sinus 287-288

recurrent motor branch, median
nerve 551

recursive partitioning analysis, for
brain metastases outcome 915

red flags (in low back
problems) 1230

reduced recruitment on EMG 256

redundant nerve roots 1334

reflex sympathetic dystrophy, see
complex regional pain syndrome

reflexes

- abdominal cutaneous

—-in multiple sclerosis 188

—-in spinal cord injury 1140

- anal cutaneous 1130

- cremasteric 1140

- primitive 310, 1298

reflexology 1120

refractory epilepsy 1889

refractory seizures 1889

regeneration of peripheral
nerves 577

regional brain syndromes 98

Reid’s base line 61

Reiter syndrome 1705

relative afferent pupillary defect
(RAPD) 592

rem, see roentgen-equivalent man

remifentanil 110, 140

renal failure

- and destructive
spondyloarthropathy 1679

- from intrathecal contrast
media 230

- with mannitol 1054

renal-cell carcinoma

- invon Hippel-Lindau disease 648

- metastatic to brain 913

- metastatic to spine 925

—- pre-op embolization 927

Rendix® (dabigatran) 173

reoperation, for failed back surgery
syndrome 1246

ReoPro, for endovascular
neurosurgery 1914

repeat angiography, for SAH 1495

reservoir sign 419

residual canal diameter 224

residual tumor volume 670

resistance testing, for NPH 444

respiratory patterns in coma 321

Response Assessment in Neuro-
Oncology criteria 674

responsive neurostimulation 1892

rests, aneurysm 1463

rete mirabile 1581, 1583

reticulum cell sarcoma 840

retinaculatome 551

retinal hemangioblastomas 648

retinal hemorrhage

- and platelet transfusion 161

- differential diagnosis 1104

- from high altitude 1028

- inchild abuse 1104

- ininfantile acute subdural
hematoma 1081

- in subarachnoid
hemorrhage 1419

- with chronic extra-axial fluid
collections 1088

retinoblastoma 1658

retraction syndrome 601

retrobulbar neuritis 187, 592

retroclival hematoma 1102

retroepicondylar groove 554

retrograde ejaculation, with
ALIF 1795

retrograde flow

- through internal cerebral vein
(with vein of Galen
malformations) 1518

- through ophthalmic artery 1537

- with dural AVMs 1515

retrolisthesis 1337

retroperitoneal approach to
spine 1791

retropulsed bone in spinal canal

- in cervical compression
fractures 1183

- with burst fractures 1202

- with osteoporotic spine
fractures 1208

retrosigmoid approach, for vestibu-
lar schwannoma 793

retroversion of the odontoid 296

return to play guidelines

- following concussion 1024

- following C-spine injury 1126

- with foramen magnum
abnormalities 1024

- with hydrocephalus 1024

reversal

- of heparin 174

- of muscle blockade 143

- of narcotic intoxication 215

- of warfarin 174

reverse straight leg raising 1252

reversible cerebral vasoconstriction
syndrome (RCVS) 1494

reversible cerebral vasoconstrictive
syndrome 1418

reversible posterior leukoencephal-
opathy syndrome, see posterior



reversible encephalopathy
syndrome

Rexed lamina 69-70

Reye’s syndrome, and decompressive
craniectomy 1766

rFVIla, see factor VII

rhabdomyoly51s 136
in atypical Guillain-Barré 194

- in malignant hyperthermia 112

- with IT injection of ionic
contrast 230

- with statins 1706

rheologic properties of blood

- with mannitol 1054, 1446

- with vasospasm 1446

rheumatoid arthritis

- and atlantoaxial
subluxation 1377

- and basilar impression 1376,
1379

- and CNS lymphoma 841

- and craniocervical
abnormalities 1376

- and entrapment
neuropathies 541

- and subaxial subluxation 1380

rheumatoid spondylitis, see ankylos-
ing spondylitis

rhinorrhea

- CSF, see cerebrospinal fluid -
rhinorrhea

- pseudo-CSF rhinorrhea 419

- with cluster headache 183

- with opioid withdrawal 215
with SUNCT 520

rhlzotomy

- for spinal spasticity

——dorsal 1851

——foraminal 1847

- trigeminal 1861

rib hump 1320

ribbon enhancement, on MRI 1561

Richie-Cannieu anastomosis 540

Richmond agitation-sedation scale
(RASS) 139

Richmond subarachnoid bolt 1824

ring sign 419

ring-enhancing lesions on CT/MRI

- differential diagnosis 1651

- with glioblastoma 665

Rinne test 611

- with vestibular schwannoma 779

risedronate

- for osteoporosis 1212

- for Paget’s disease 1364

risks

- anterior cervical
discectomy 1286

- carotid endarterectomy 1567

- cerebral arteriogram 1545

- craniotomies 1729

~ lumbar laminectomy 1258

- microvascular decompression for
hemifacial spasm 1872

— suboccipital craniectomy for ves-
tibular schwannoma 797

Risser stage (skeletal maturity) 1321

ritonavir 574

rituximab, intraventricular for CNS
lymphoma 844

rivaroxaban 166

rocuronium 142

- reversal with sugammadex 143

roentgen-equivalent man 234

Rolandic fissure, surface anatomy 61

Roland-Morris disability
questionnaire 1228

Rosai-Dorfman disease 813

Rosenmiiller’s fossa 416

Rosenthal fibers 691

rosette-forming glioneuronal
tumor 713

rostral-caudal deterioration 324

rotating paralysis 1649

rotatory atlantoaxial subluxation/
fixation 1158

Roussouly classification (lumbar
lordosis) 1313

RPA, see recursive partitioning
analysis

RPLS, see posterior reversible ence-
phalopathy syndrome, reversible
posterior leukoencephalopathy
syndrome

RSD (reflex sympathetic dystrophy)
see complex regional pain
syndrome

rule of 2's (CT enhancement after
stroke) 1560

rule of Spence 223, 1161

rule of the pupil 597

rule of thirds, Steele’s 1165

S

S-100 protein

- in Creutzfeldt-Jakob disease 403

- used clinically 635

- used histologically 631

S2 screws 1797, 1806

S2AI (S2-alar-iliac) screws 1807

S2-alar-iliac screws (S2AI
screws) 1807-1808

saccular aneurysms 1453

sacral agenesis 1681

sacral cordotomy 1878

sacral fractures 1215

- U-shaped 1216

sacral insufficiency fracture 1705

sacral lesions, differential
diagnosis 1680

sacral slope (SS) 1314

sacral sparing 1118

sacrococcygeal chordoma 827

sacroiliitis 1705

- in lumbar spinal stenosis 1332

saddle anesthesia

- with cauda equina
syndrome 1254

- with sacral fractures 1216

saddle nose deformity 207

safe zones

- for lateral interbody fusion 1804

- for pedicle screw breaches 1799

sagging brain 423

sagittal balance 1354

sagittal split fracture 1184

sagittal stable vertebra (SSV) 1355,
1376

sagittal suture, relationship to supe-
rior sagittal sinus 61

sagittal synostosis 265

- following CSF shunting 466

sagittal vertical axis (SVA) or (C7-
SVA) 1314

SAH, see subarachnoid hemorrhage

salaam seizures 484

saline infusion test 117

salivary cortisol test 880

salsalate 145

salt and pepper skull 1663

Saltzman variants of trigeminal
artery 83

Sanders (skeletal) maturity
scale 1321

Sandostatin®, long-acting (LAR)
formulation 891

SANTE trial (DBS for seizures) 1892

sarcoidosis, see neurosarcoidosis

- intrasellar 1655

Saturday night palsy 559

Savaysa™ (edoxaban) 166

scalenectomy, for thoracic outlet
syndrome 582

scalenus (anticus) syndrome 582

1979

scalloping of vertebral bodies, differ-
ential diagnosis 1679

scalpel sign 1402

scanning speech 188

scar tissue causing
radiculopathy 1245

Scheuermann’s kyphosis 1374

Schiff-Sherrington
phenomenon 1119

Schilling test 1699

schizencephaly 275, 309

Schmidt syndrome 104, 158

Schmorl’s node (intravertebral disc
herniation) 1227

- differential diagnosis 1706

Schmorl’s node (intravertebral disc
herniation) 1266

Schober test 1367

Schwab classification of
osteotomies 1356

Schwab Grade 3 osteotomy 1358

schwannoma

- spinal 981

—-dumbbell 982

- vestibular 777

- vs. neurofibroma 637

schwannomatosis 642

Schwartz technique (cervical
cordotomy) 1879

Schwartz-Bartter syndrome, see syn-
drome - antidiuretic hormone
secretion

sciatic nerve 563

- injection injuries 1700, 1707

- perioperative neuropathy 576

- sciatic trunk innervation 534

sciatic notch tenderness 1251

sciatica

- caused by extraspinal
tumors 1701

- definition 1228

- differential diagnosis 1700

- localizing lesion 1702

- sciatic nerve anatomy 1700

scintigrams, see bone scan

- for brain death
determination 333

- for cerebral abscess 346

- for discitis 391

- for normal pressure hydrocepha-
lus (NPH) 442

- for reflex sympathetic
dystrophy 526

- for shunt patency 459
for vertebral osteomyelms 389

SCIWORA see spinal cord - injuries -
without radiographic
abnormality

sclerosis

- of vertebral body 923

- with radiographic skull
lucencies 1662

scoliosis

- adolescent idiopathic scoliosis
(AIS) 1319

- adult degenerative 1352

- adult idiopathic scoliosis
(AdIS) 1325

- and MRI 1233

- apex/apical vertebra 1312

- Cobb angle 1312

- from laminectomy for LP
shunt 456

- in myelomeningocele 290
in tethered cord 291

Scotty dog on LS spine X-ray 1340

scrapie 401

screw fixation

- cervical spine

—-C1-2 facet 1779

—-C7 options 1786

—-odontoid screw fixation 1775



1980

- lumbar spine, transfacet pedicle
screws 1805

seat belt type fracture 1202

second impact syndrome 1025

secondary germinal layer 709

secondary NPH 438

sedatives 139

- early use in neurotrauma 1002

sedatives and paralytics 139

Seddon classification of nerve
injury 578

seesaw nystagmus 586

Seesel's pouch 314

seizure surgery 1889

- corpus callosotomy 1892

- deep brain stimulation
(DBS) 1891

- postoperative management 1894

- selective amygdalo-
hippocampectomy 1893

- temporal lobectomy 1893

- vagus nerve stimulation 1895

seizures

- generalized onset 482

- absence 482

- and cocaine abuse 216

- and newly diagnosed brain
tumors 626

- and shunt infection 371

- antiepileptic drugs 485

- antiseizure medication 485

- atonic (drop attack) 482

- classification 480

- cryptogenic 481

- drug related 503

- ethanol withdrawal 506

- factors that lower seizure the
threshold 480

- febrile 503, 509

—- and mesial temporal
sclerosis 483

—- preceding status epilepticus 511

- focal onset 481

- focal to bilateral tonic-clonic 482

- following carotid
endarterectomy 1567

- following closed head injury, see
seizures - posttraumatic

- following flumazenil
administration 503

- following penetrating head
injury 505

- following stereotactic
radiosurgery 1909

- following stroke 503

- following surgery for subdural
hematoma 1079, 1084

- from contrast media reaction 234

- from fat embolism 1013

- from hypertensive
encephalopathy 202

- gelastic 277

- generalized tonic-clonic 482

- genetic generalized
epilepsies 481

- idiopathic 481

- in brain tumor patients 622

- ininfantile acute subdural
hematoma 1081

- in pregnancy 500

- new onset 503

- nonepileptic 507

- partial (focal) 481

- posttraumatic 504, 506, 1004,
1063

—- from fat embolism 1013

—- prophylaxis 1004

- prophylaxis

—- following SAH 1434

—- posttraumatic 505

—- with alcohol withdrawal 506

—- with chronic subdural
hematoma 1082

- provoked 480

- pseudoseizures 507

- pyridoxine-dependent 513

- refractory (definition) 1889

- seizure threshold 480

- status epilepticus 510

- surgery, deep brain stimulation
(DBS) 1891

- surgery for 1889

- symptomatic 480

- uncinate 483

- unprovoked 480

- with AVMs 1507

- with chronic extra-axial fluid
collections 1088

- with CSF shunts 455

- with eclampsia 1425

- with motor evoked
potentials 253

- with neurocysticercosis 406

- with tuberous sclerosis 652

selective amygdalo-hippocampec-
tomy (SAH) 1893

sella turcica

- J-shaped 694

- plain X-rays 227

- size change after shunting 466

sellar lesions 1653

semi-Fowler position 1237

sensorineural hearing loss 612

sensory evoked potentials, see
evoked potentials

- for brain death 334

- in cervical spondylotic
myelopathy 1303

- intraoperative 251-252

—-anesthesia requirements 112

—- for intramedullary spinal cord
tumors 989

-~ for mapping sensory/motor
cortex 1732

—- interventions for
deterioration 253

sensory level

- with cervical spondylotic
myelopathy 1297

- with spinal cord injury 1130,
1139

- with spinal metastases 922

sensory nerve action potential
(SNAP) 255,579

- inlumbar disc disease 257

- innerve root avulsion 257

- in plexopathy 257,571

sensory nerves, diagram 72

sensory neuropathy, and
neoplasms 569

sentinel hemorrhage 1418, 1454

SEP, see sensory evoked potentials

separation fracture of lateral
mass 1192

septal vein 85

septo-optic dysplasia 275-276

septum pellucidum

- absence

—- differential diagnosis 276

—-in agenesis of corpus
callosum 275

—-in Chiari 2 malformation 303

—-in septo-optic dysplasia 276

- cavity of 1657

- cavum 1760

sequential compression devices 177

sequestered disc (disc
sequestration) 1227

serum osmolality 114

- calculated 114

- inSIADH 119

serum protein electrophoresis
(SPEP)

- for multiple myeloma 930

- for peripheral neuropathy 569

serviceable hearing 781

setting sun sign 101, 427

severe head injury, see trauma -
head

- definition 1001

shaken baby syndrome 1104

shaking palsy, see Parkinson’s
disease

shallow cervical canal 1296

sheath management
(endovascular) 1921

Sheehan’s necrosis 77

shepherd’s crook deformity 975

shift (on CT scan) 320

shine-through on MRI 243

shingles, see herpes zoster

shock, see hypotension

shopping cart sign 1331

Short Form 36 disability scale 1228

short pedicle syndrome 1329

short-lasting unilateral neuralgiform
headache with conjunctival injec-
tion and tearing (SUNCT) 520

shoulder abduction test 1282

shoulder pain

- differential diagnosis 1710

- with cervical spondylosis 1297

shunt nephritis 372

shunt series 459

shunt-o-gram

- with LP shunt 1831

- with VP shunt

—- with iodinated contrast 460

—- with radionuclide tracer 459

shunts (CSF) 454

- and CSF protein 1636

- antisiphon device 461, 464

- by manufacturer 467

-- Cordis (Hakim) 470

—-Heyer-Schulte 470

--Holter 471

—--Medtronic 467

—-PS Medical 467

—-Salmon-Rickham 471

- complications, see shunts (CSF) -
problems

- connectors 1825

- insertion techniques 1825

- laparoscopic surgery and 466

- lumboperitoneal 456, 966, 1829

- Ommaya® reservoir 1831

- problems, with insertion 458

- problems with 460

—- craniosynostosis 466

—-infection 371

——— Candida spp. 371

—- intracranial hypotension 462

—-overshunting 461

—- peritoneal catheter 455

—- peritonitis 374

—-seizures 455

—-shunt occlusion 460

—-silicone allergy 455

—-slit ventricle syndrome 462

—-subdural hematoma 464

—- tumor seeding 747

—-undershunting 460

- programmable valve

—-Codman Hakim 469

—- Strata (Medtronic) 469

- programmable valves 456

- pseudotumor cerebri, for 966

- removal 435

- slit valves (distal) 455, 1826

- subarachnoid bypass shunt (for
syringomyelia) 1410

- subgaleal 1635

- surgical technique 1825

- syringo-subarachnoid 1409

- tapping 460

—-LP shunt 1830

—-reservoir 1832

— Torkildsen 436, 454

- tumor filter 458



- ventricular access device 1831

—-insertion technique 1831

- ventricular catheterization 1825

- ventriculo-atrial 454, 456

—-and pulmonary
hypertension 456

—-insertion technique 1827

- ventriculoperitoneal 455

—-insertion technique 1826

- ventriculopleural 454

—-in pregnancy 448

—-insertion technique 1827

- wire-reinforced 1826

- X-ray appearance 456

shunts (other than CSF)

- for arachnoid cyst 263

- subdural-peritoneal 1089

- syringo-subarachnoid or -
peritoneal 1409

- tumor cyst 1831

Shy-Drager syndrome 186

SIAD, see syndrome of inappropriate
antidiuresis

SIADH, see syndrome of inappropri-
ate antidiuretic hormone
secretion

sickle cell disease

- and cerebral venous
thrombosis 1594

- and moyamoya syndrome 1581

- and stroke in young adults 1542

- and subarachnoid
hemorrhage 1417

- and tPA for stroke 1563

siderosis 1697

sievert 234

sign

- Babinski 91

- banana 1647

- Battle’s 1005, 1065

- bow hunter’s 1778

- bowstring 1252

- bow-tie 1187

- Brudzinski 1419

- cervical hand 1280

- cord 1596

- cortical vein 434

- crescent (arterial
dissection) 1578

- delta 1597

- double lumen 1578

- empty delta 1597

- Fajersztajn’s 1252

- flick 547

- Froment's 554

- Furstenberg 1674

- halo 419

- harlequin eye 267

- Hoffman’s 92

- hollow skull 334

- Homan's 177

- hyperdense artery 1560

- Kernig 381, 1419

- Laségue’s 1252

- Lazarus 332

- Lhermitte’s 188, 1712

- Macewen's 427

- meniscus 925, 988

- M. Fuji 1068

- naked facet 1187

- OK 545

- pinch 545

- pseudodelta 1597

- reservoir 419

- reverse Tinel's 547

- ring 419

- setting sun 101, 427

- spot 1616

- Spurling’s 1282

- string 1220, 1578

- string and pearl 1578

- Tinel's 547, 558, 564-565

- transsylvian 398

- Trendelenburg 1252

- Uhthoff 189

- Wartenberg's 554

- Westphal's 1253

SIH, see spontaneous intracranial
hypotension

silicone allergy and CSF shunts 455

silver reticulum stain 842

Simmonds’ cachexia 864

simple partial seizure 481

simple skull fracture, see skull frac-
tures - simple

Simpson grading for meningioma
removal 815

Sindou grading system
(meningioma) 809

sinking skin flap syndrome 1763

sinonasal undifferentiated carcinoma
(SNUC) 1674

sinovenous obstruction, in pseudo-
tumor cerebri 958

SINS (Spine Instability Neoplastic
Score) 927

sinus thrombosis, see cerebral
venous thrombosis

siphon

- carotid 78

- effect with shunts 462

sitting knee extension test 1252

sitting position

- for cervical laminectomy 1306

- for suboccipital craniotomy 1737

- risks 1306

Sjogren’s syndrome, and CNS
lymphoma 841

skew deviation 101, 323

skip laminectomies 384

skip lesions, in giant cell
arteritis 204

skull block 1717, 1733

skull fractures 1062

- basal 1005, 1064

—-and traumatic aneurysms 1491

- compound 1062

- craniofacial 1066

- depressed 1062

- differentiating from suture 1062

- growing 1100

- inchild abuse 1104

- in epidural hematoma 1073

- linear non-displaced 1062

- ping-pong ball 1101
simple 1062

skull lesions 1661

- differentiating tumors 1661

- lytic 1662

- neoplastic 972

- non-neoplastic 974

skull tumors 972

skull X-ray 227

- differentiating fracture from
suture 1062

- for lambdoid
craniosynostosis 267

- in Chiari 2 malformation 304

- indications (in trauma) 1011
lucencies, evaluation 1661

SLIC see subaxial cervical spine
injury classification

slit valves in VP shunts 455, 1826

slit ventricles 462

- and pregnancy 447

- slit ventricle syndrome 463

slow virus 400

small fiber polyneuropathy 1712

small-cell lung cancer 910

- and cerebral metastases 910

—- chemotherapy & XRT for 911,
917

—-neuroendocrine stains 633

- intramedullary spinal cord
metastases 986

smell - loss of, see anosmia

Smith-Petersen osteotomy 1356

Smith-Robinson

- anterior cervical
discectomy 1289

- C1-2 wiring technique 1779

smoking

- and atherosclerosis 1547

- and cerebral vasospasm 1442

- and intracerebral
hemorrhage 1609

- and lung cancer 910

- and nonunion of bone 1348

- and spinal degenerative
disease 1327
and stroke in young adults 1543

SNAP see sensory nerve action
potential

SNUC, see sinonasal undifferentiated
carcinoma

sodium

- inCSF 415

- serum 114

—- hypernatremia 124

—-hyponatremia 114

sodium amytal, for endovascular
neurosurgery 1918

solifenacin 96

solitary fibrous tumor 820

somatomammotropin, see prolactin

somatomedin-C, see insulin-like
growth factor-1

somatosensory cortex 56

somatosensory evoked
potentials 250

- for low back problems 1236

somatostatin 153

somatostatin analogues, for
acromegaly 890

somatotopic organization of cerebral
cortex 58

somatotroph adenoma 870

somatotroph hyperplasia 1654

SOMI brace 1124

Songer cable 1835

Serenson criteria (Scheuermann’s
kyphosis) 1375

Soto’s syndrome 1692

souttar skin incision 1066, 1754

SPAM, see subacute progressive
ascending myelopathy

spasmodic torticollis 1844

spastic foot drop 1708

spasticity 1845

- medical treatment 1846

- surgical treatment 1846

spear tackler’s spine 1126

specific gravity

- CSF 414

- urine, in diabetes insipidus
(DI) 126

SPECT scan

- for cerebral vasospasm 1443

- for Creutzfeldt-Jakob disease 403

- for radiation necrosis 1900

- for seizure surgery 1890

- inlow back pain 1235

Spetzler™ lumbar peritoneal
shunt 1829

Spetzler-Martin grade of cerebral
AVMs 1509

sphenoid dysplasia 639

sphenoid sinusitis 344

sphenopalatine ganglion
blockade 184

spike and wave (on EEG) 482

Spiller-Frazier procedure 1862

spin density image (on MRI) 240

spina bifida aperta 280

spina bifida cystica 280

spina bifida occulta 280

spinal accessory nerve-facial nerve
anastamosis 611

1981



1982

spinal angiography, see angiogram -
spinal

spinal arteriovenous fistula
(AVF) 1395

spinal AVM, see spinal cord - AVM

spinal canal 1408

spinal canal diameter, on lateral X-
ray 224

spinal cord

- anatomy 69

- AVM 1395, 1697

- herniation

—- differential diagnosis 1697

—-idiopathic 1404

- hypoperfusion 1306

- infarction 1385

- injuries 1118

—- complete vs. incomplete 1118

—- following anterior cervical
discectomy 1286

—- football related 1125

—-in ankylosing spondylitis 1366

—- incomplete injury
syndromes 1132

—level 1118

—- management in hospital 1139

—-neuropraxia 1125

—- pediatric 1121

—-spinal shock 1119, 1845

—--- management 1139

—-steroid usage 1140

—-surgical treatment 1194

—-— timing 1149

—-syndromes 1132

—- without radiographic abnormality
(SCIWORA) 1191, 1196

- tracts 69

- tumors 640,979

—- See also tumors - spine

- vascular malformations 1395

- vasculature 87

spinal cord mapping 254

spinal cord stimulation 1883

- for recurrent herniated lumbar
disc 1268

spinal cysts, see intraspinal cysts

spinal dural AVM/AVF 1395

spinal dysraphism 280

spinal ependymoma 732

- MYCN-amplified 733

spinal epidural abscess 381

spinal epidural hematoma 1383

- and heparin(s) 173

- and vertebral hemangioma 1697

- differential diagnosis 1697

- postoperative 1259, 1262

- traumatic with spine
fracture 1383

spinal epidural lipomatosis 1381

- differential diagnosis 1697

spinal epidural masses, differential
diagnosis 1696

spinal epidural metastases 921

- evaluation 922

- treatment 926

spinal epidural/intradural air 1387

spinal glomus AVM 1395

spinal headache, see headache - post
myelogram/LP

spinal hemangioma, see heman-
gioma - vertebral

spinal manipulation therapy

- and vertebral artery
dissection 1032

- for neck or low back pain 1238

spinal meningeal cyst 1400

spinal muscular atrophy 191, 1702

spinal radiation 1899

spinal shock 1119, 1845

- management 1139

spinal stability

- cervical

—-delayed instability 1221

—- guidelines for assessment 1182

--hangman’s fracture, with 1169

—-SLIC classification 1181

—- treatment for instability 1194

—- White and Panjabi model 1182

- definition 1118

- thoracolumbar, model for
fractures 1200

—-TLICS 1206

- with spinal metastases 927

spinal stenosis

— cervical 224, 1296

- coincident cervical and
lumbar 1308

- lumbar 1328

—- in asymptomatic patients 1230

- thoracic 1327

spinal subdural empyema 385

spinal subdural hematoma 1384

spinal trigeminal tract 1694

spinal tumors

- metastatic 921

- primary 989, 1697

-~ differential diagnosis 979, 1697

spindle cell oncocytoma 854

spine

- cervical

—- atlantoaxial fusion 1778

—- follow-up schedule 1125

—- fractures, surgical
treatment 1194

—- occipitocervical fusion 1773,
1783

——whiplash injuries 1119

—-X-rays 222, 1141

- craniocervical junction 1308

- fracture, and spinal epidural
hematoma 1383

- infections 380

- lumbar, fusion 1240, 1347

- metastases 921

- sacrum, fractures 1215

- surface landmarks (levels) 63

- thoracolumbar,
osteoporosis 1208

- trauma, see trauma - spine

- tumors 979

—- differential diagnosis 979

—- in neurofibromatosis 640

—- osteoblastic 923

- tumors of the bone 921

—- primary 989

Spine Instability Neoplastic Score
(SINS) 927

spine shortening vertebral
osteotomy 292

Spine Trauma Study Group

- subaxial cervical spine injury
classification (SLIC) 1181

- thoracolumbar spine injury
classification 1206

spinolaminar line 223

spino-pelvic alignment

- age-related changes 1355

- measurement methodology 1313

spinous process fractures

- cervical 1183

—-axis (C2) 1177

- thoracolumbar 1201, 1204

Spire™ interspinous fusion
plate 1346

split cord malformation 292

splitting the Sylvian fissure 1750

spondylitis, see vertebral
osteomyelitis

spondylodiscitis 386

spondylolisthesis 1337

- lumbar

—-and disc herniation 1337

—- following laminectomy 1344

—- grading scale (Meyerding) 1340

—- with spinal stenosis 1329

- traumatic C2 1165

spondylolysis 1340
- management 1342
spondyloptosis 1340
spondylosis 1327
- cervical 1296
spongy degeneration of the
brain 1692
spontaneous activity (on EMG) 255
spontaneous bacterial
peritonitis 374
spontaneous intracranial
hypotension 421
spontaneous subdural hematoma
- intracranial 1084
- spinal 1384
SPORT

- for lumbar disc herniation 1263

- for lumbar spinal stenosis 1348

sports

- cervical spine injuries 1125

- chronic traumatic
encephalopathy 1112

- restrictions 1126

—- after SCCWORA 1197

—- after spinal cord injury 1125

—-with arachnoid cysts 261

spot sign (on CTA) 1616

spreading depression in
concussion 1023

spreading depression of Leao 1686

Sprengel’s deformity 290

sprung facets, see locked facets

Spurling’s sign 1282

squamous cell cancer, lung 911

square vertebral bodies (in ankylos-
ing spondylitis) 1365

squash preparation 629

SRS-Schwab classification of adult
degenerative spinal
deformity 1353

SSEP, see somatosensory evoked
potentials

SSPE, see subacute sclerosing
panencephalitis

St. Louis Carotid Occlusion
Study 1538

stability (spinal), see spinal stability

stable vertebra 1322

staging medulloblastoma 746

Stagnara wake-up test 254

stalk effect 877

STA-MCA bypass, see extracranial-
intracranial bypass

standing scoliosis X-rays 1353

stapedial artery, persistent 1693

Staphylococcus aureus,
meningitis 342

statins, use after ICH 1622

status epilepticus 510

- absence 514

- definition 510

status spongiosus 401

status trigeminus 1857

stavudine 574

Steele-Richardson-Olszewski
syndrome 186

Steele’s rule of thirds 1165

stenosis

- aqueductal, see aqueductal
stenosis

- carotid artery, see carotid artery -
stenosis

- foraminal (lumbar) 1329

stent assisted coiling of
aneurysms 1923

stent retrievers 1934

stents (neuroendovascular) 1931

stephanion 61

steppage gait 1709

stereotactic angiography 1905

stereotactic radiosurgery 1902

- and cranial nerve injury 1905

- for acromegaly 893



- for AVMs 1510, 1906

—-retreatment 1907

- for hemangioblastomas in
VHL 649

- for mesial temporal
epilepsy 1894

- for spinal epidural
metastases 927

- for tectal gliomas 697

- for trigeminal neuralgia 1864,
1904

- of the spinal cord or
medulla 1905

- premedication for 1909

- target localization 1905

- treatment morbidity and
mortality 1909

stereotactic radiotherapy 1903

stereotactic surgery 1838

- biopsy 1839

—- for pineal region tumors 760

—- for suspected cerebral mets 915

—-in AIDS 357

—-indications 1838

- for cerebral abscess 349

- for colloid cyst 947

- mesencephalotomy 1877

- radiosurgery, see stereotactic
radiosurgery

sternal splitting 1790

steroids

- and osteoporosis 1208

- effect on CT contrast
enhancement 629

- effect on tissue plasminogen
activator 157

- epidural

—- following discectomy 1258

—- for low back problems 1238

- equivalent doses 154

- following lumbar
discectomy 1258

- for Addisonian crisis 157

- for Bell's palsy 609

- for brain tumor 626

- for bronchospasm following IV
contrast injection 234

- for carpal tunnel syndrome 550

- for cerebral abscess 348

- for cerebral metastases 916,919

- for cysticercosis 407

- for discitis 379

- for giant cell arteritis 206

- for gunshot wounds, to the
head 1095

- for head injury 1055

- for intracerebral
hemorrhage 1620

- for iodine contrast allergy
prep 232

- for low back pain 1238

~ for myelitis 197

- for neurocysticercosis 407

- for orbital pseudotumor 600

- for pain 144, 149

- for pseudotumor cerebri 1055

- for spinal cord injury 1140

- for spinal metastases 924

- for stereotactic
radiosurgery 1909

- physiologic replacement 154

- replacement therapy 154

- side effects 156

- stress doses 155

- unmasking diabetes insipidus
(DI) 126

- withdrawal 155

Stevens-Johnson syndrome

- with acetazolamide 496

- with carbamazepine 491

- with ethosuximide 494

- with lamotrigine 497

- with phenytoin 490

STICH study 1624

stinger (football injury) 1126

STIR images (MRI), for vertebral
factures 1214

STIR MRI image 241

stocking sensory disturbance 1711

Stokes-Adams attacks 1684

straight leg raising test 1252

straightforward screw
placement 1792

Strata (Medtronic), for lumboperito-
neal shunt 1829

Strata (programmable) shunt
valve 469

- for lumboperitoneal shunt 1829

stress dose steroids 155

stress ulcers 1050

stretch test

- cervical spine 1183

- femoral 1252

striae - in Cushing’s syndrome 868

stridor from Chiari
malformation 304

string of pearls sign, on
angiography 1578

- with fibromuscular dysplasia 210

- with isolated CNS vasculitis 209

string sign 1220, 1578

stroke 1536, 1554, 1556

- and new onset seizure 503

- and status epilepticus 511

- bow hunter’s stroke 1592

- cerebellar infarction 1588

- CT findings 1559

- hemorrhagic
transformation 1610

- inyoung adults 1541

—-evaluation 1543

- malignant MCA territory
infarction 1589

- MR spectroscopy appearance 244

- NIH stroke scale 1554

- occlusion syndromes 1538

- venous infarction 350, 1594,
1754, 1761

stroke volume variation 1433

structural curve 1322

Struther’s arcade 554

Struthers ligament 544

stunned myocardium, see neuro-
genic stunned myocardium

Stupp regimen 672

Sturge-Weber syndrome 652

- and choroidal hemangioma 1658

stylohyoid (Eagle) syndrome 1710

stylomastoid foramen 607

subacute cerebellar
degeneration 211

subacute combined columnal
degeneration 1699

subacute progressive ascending
myelopathy 1221

subacute sclerosing
panencephalitis 249

subarachnoid bypass shunt (for
syringomyelia) 1410

subarachnoid cyst, see arachnoid
cyst

subarachnoid hemorrhage

- admitting orders 1434

- and cardiac problems

—- cardiac arrhythmias 1438

—-neurogenic stunned
myocardium 1438

- and coma 1419

- and EKG changes 1438

- and hydrocephalus 1420, 1426,
1432-1433

- and intraventricular blood 1421,
1454

- and neurogenic pulmonary
edema 1435

- and ventricular
catheterization 1433

- aneurysm location based on
blood on CT 1420

- angiogram negative 1494

- clinical features 1418

- CT localization of aneurysm from
pattern of blood 1420

- differentiating from traumatic
LP 1814

- etiologies 1417

- from AVM 1417

- from cavernous carotid artery
aneurysm 1477

- from cocaine abuse 216

- grading scales 1424

—- Fisher grade (vasospasm) 1441

—-Hunt and Hess 1424

—-World Federation of Neurosurgi-
cal Societies 1424

- in pituitary apoplexy 866

- inpregnancy 1425

- in the elderly 1416

—-outcome 1417

- invasculitis 203

- laboratory and radiographic
evaluation 1420

- lumbar puncture (LP)
findings 1422

- management 1432

- nonaneurysmal 1496

- outcome 1416

- perimesencephalic
nonaneurysmal 1496

- posttraumatic 1008

—-and hydrocephalus 1108

- pretruncal nonaneurysmal 1496

- pseudo-SAH in intracranial
hypotension 423

- traumatic 1008

- unknown etiology 1494

— vasospasm 1439

- with cerebral arterial
dissection 1577

- work-up 1420

- xanthochromia and 1422

subarachnoid screw 1041

subaxial cervical spine injury classi-
fication (SLIC) 1181

subaxial subluxation, in rheumatoid
arthritis 1380

subclavian steal 1592

subclavian stenosis, endovascular
treatment 1931

subcutaneous meningiomas 803

subdural drain for chronic
subdural 1084

subdural empyema 350

- spinal 385

subdural grids or strips, for seizure
surgery 1891

subdural hematoma 1076

- acute, surgical indications/
timing 1078

- and anticoagulation 1076

- benign subdural collections of
infancy 1087

- chronic 1081

—-and TIAs 1686

—- anticoagulation as risk
factor 1081

—- embolization of the middle
meningeal artery 1935

—=in children 1088

- CTscan 1076

- delayed 1081

- following CSF shunting 446, 464

—- indication for third
ventriculostomy 453

- following lumbar puncture 1815

- four hour rule 1078

- from aneurysmal rupture 1416,
1454

1983
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- ininfancy 1087

- infantile 1081

- interhemispheric 1079

—- from ruptured aneurysm 1420

- spontaneous

—-intracranial 1084

—-spinal 1384

- subdural hygroma 1085

- symptomatic chronic extra-axial
fluid collections in children 1088

- tap 1811

subdural hygroma 1081, 1085

subdural tap 1811

- for chronic extra-axial fluid
collections 1088

subependymal cyst, see arachnoid
cyst

subependymal enhancement 1671

subependymal giant cell astrocy-
toma (SEGA) 645, 700

subependymal hemorrhage 1630

- and hydrocephalus 1633

subependymoma 735, 1668

subfalcine herniation 324

subgaleal hematoma 1099

subgaleal shunt 1635

subhyaloid preretinal hemor-
rhage 1419, 1614

subluxation

- atlantoaxial

—-anterior 1160

—-in Down syndrome 1381

—-in Morquio syndrome 1309

—- in rheumatoid arthritis 1377

—-rotatory 1158

- cervical 1123

—- following laminectomy 1284,
1304

—-in hangman’s fracture 1165

—-in rheumatoid arthritis 1380

—-normal 1145

—- traumatic 1144, 1186

- lumbar 1337

—- following laminectomy 1344

submental vertex view 227

suboccipital approach, for vestibular
schwannoma 793

suboccipital craniectomy 1737

- for cerebellar infarction 1589

- for Chiari malformation 306

- for vestibular schwannoma, see
retrosigmoid approach

suboccipital pseudomeningocele
(post-op) 1745

subperiosteal hematoma 1099

subscapular nerve 538

substantia gelatinosa 69

subtemporal decompression

- for pseudotumor cerebri 967

- for slit ventricle syndrome 464

subthalamic nucleus 1843

succinylcholine 141

- and malignant hyperthermia 112

succussion splash
(intracranial) 1068

sucralfate 136

sudden death

- with aqueductal stenosis 273

- with arrested hydrocephalus 435

- with atlantoaxial
subluxation 1378

- with colloid cysts 944

sudden infant death syndrome
(SIDS)

- and maternal cocaine abuse 216

- and sleeping position 267

- due to vertebral
insufficiency 1593

sudden unexplained death in
epilepsy 480

Sudeck’s atrophy, see reflex sympa-
thetic dystrophy

SUDEP 480

sufentanil 110

- to control ICP 1050

sugammadex 143

sugar coating 747

suicide jumper’s fracture 1216

sulcal arteries 87

sulcus arteriosus of C1 1782

sulindac 145

sunburst pattern (on skull X~
ray) 1662

SUNCT 520

Sunderland classification of nerve
injury 578

superficial radial nerve 560

superficial siderosis 1697

superficial temporal artery 76

- biopsy 205

— middle cerebral artery (STA-MCA)
bypass 1602

- sparing frontal branch with
craniotomy 1748

superior cluneal nerves 1725

superior facet rule 1795

superior hypophyseal artery 75, 78,
1478

— aneurysms 1478
superior laryngeal neuralgia 1874
superior orbital fissure 65
- syndrome of 599
superior petrosal sinus, anatomy 85
superior petrosal vein, coagulation
for MVD
superior saglttal sinus
- and transcallosal approach 1759
- involvement with depressed skull
fracture 1063
- involvement with
meningioma 815
- reconstruction 816
- relationship to sagittal suture 61
- thrombosis 1595
—-CT findings 1597
superior temporal gyrus, approach
to MCA trifurcation
aneurysms 1477
supinator syndrome 559
supplemental motor area 56
supraclinoid aneurysms 1478
suprameatal tubercle 1868
supraorbital neuralgia 521
supraorbital neurectomy 1862
suprascapular nerve 532,538
- entrapment of 560
suprasellar lesions 1653
supratentorial ependymoma 724
- YAP1 fusion-positive 726
- ZFTA fusion-positive 725
supratrochlear nerve 521
supratrochlear neuralgia 521
supratrochlear neurectomy 1862
sural nerve
- anatomy 1833
- biopsy 1832
—-in diabetic amyotrophy 572
- proximal origin 565
surface anatomy, for spine levels 63
surface EMG 1236
SurgiFlo® 1719
surveillance mode 627
Suzuki grading system
(moyamoya) 1583
swallowing difficulties
- differential diagnosis 1712
- following anterior cervical
discectomy 1286
- following carotid endarterec-
tomy 1567-1568
- with jugular bulb
thrombosis 1595
- with ossification of anterior longi-
tudinal ligament 1373
Swann-Ganz catheter, see pulmo-
nary-artery catheter

swashbuckler’s disease 561

swimmer's view of cervical
spine 1145

swinging flashlight test 591-592

Sylvian fissure

- dissection 1750

- surface anatomy 61

sympathectomy 1853
cardiac (for angina pectoris) 1853

- for hyperhidrosis 1854

- for moyamoya disease 1585

- for reflex sympathetic
dystrophy 527

- for vasospasm 1445
upper extremity 1853

sympathetlc block 1834

- for reflex sympathetic
dystrophy 527

sympathetic dystrophy, see complex
regional pain syndrome

sympathetic nervous system

- innervation of bladder 93

- innervation of pupil 590

sympathomimetics, and intracere-
bral hemorrhage 1611

symptomatic chronic extra-axial
fluid collections in children 1088

symptomatic vasospasm 1440

symptomatogenic zone 1889

symptoms

- clumsy hands 1299, 1541

- dysgeusia (with
hyponatremia) 117

- laughing (with gelastic
seizures) 277

synaptophysin 632

synchondroses of pediatric C-
spine 226

synchronous germ cell tumors 831

syncope

- differential diagnosis 1684

- with colloid cysts 945

- with glossopharyngeal
neuralgia 1874

- work-up for 1685

syndesmophytes in ankylosing
spondylitis 1365

syndrome

- acquired immunodeficiency
(AIDS) 353

- Ahumada-del Castillo (amenor-
rhea-galactorrhea) 867

- Aicardi 276

- alcohol withdrawal 212

- amenorrhea-galactorrhea 863,

- anterior cerebral artery 1440

- anterior choroidal artery 1539

- anterior cord 1135

- anterior tibial
compartment 1259

- antiphospholipid-antibody 1542,
1594

- Anton-Babinski 99

- Anton’s 430

- Apert's 266, 268

- arterial occlusion
syndromes 1538

- Baastrup’s 1332

- Bannwarth’s 365

- Behget's 203, 208

- Benedikt's 101

- Bernhardt-Roth 561

- Bertolotti's 1382

- bobble-head doll 262

— brain tumor polyposis
(BTP2) 651

- Brown-Séquard 1135

- Brun 406

- Bruns-Garland 572

- burning hands 1126

- Call-Fleming (with cortical
SAH) 1494



carcinoid 942

Carney 652

carotid stump 1587

carpal tunnel 546

cauda equina 923, 1254
caudal regression 1681
caudal vermis 1744
cavernous sinus 1689
central cord 1132

cerebellar 625

cerebellar fossa 100
cerebellar mutism 100
cerebral hyperperfusion 1568
cervical disc herniation 1280
Charcot-Marie-Tooth 568
Chiari-pseudotumor cerebri 301
chiasmal 809

Churg-Strauss 208

Claude 1541

Collet-Sicard 103
constitutional mismatch repair
deficiency 651

Cowden 651

craniofacial dysmorphic 268
craniofacial pain 519
CRASH (X-linked
hydrocephalus) 435

cubital tunnel 554
Cushing’s 867

Cushing’s, iatrogenic 156
Dandy’s 604

de Morsier 276

de Quervain’s 548
Dejerine-Roussy 1541

Devic 1698

diencephalic 695
disconnection 1760, 1893
double-crush 547

Duane 601

Eagle 1710

Eaton-Lambert 211

empty sella 900, 951
ethanol withdrawal 213
failed back surgery 1243, 1262
falx 1080

familial intracranial
aneurysms 1455

fat embolism 1013

fetal hydantoin 490, 501
floppy infant 1702

foramen magnum
compression 297
Forbes-Albright (amenorrhea-
galactorrhea) 867

Foster Kennedy 100, 808
Fowler’s (urinary retention) 1254
Froin’s 987

Gardner’s 972

Gerstmann 99

Gorlin's 1667

Gradenigo’s 601

Grisel 1158

Guillain-Barré 193
Hakim-Adams 438

HELLP 1425

herniation 324

Horner 594

Hurler 228, 1696

in cervical spondylosis 1299
inappropriate antidiuresis
(SIAD) 117

inappropriate antidiuretic hor-
mone secretion (SIADH) 118
infantile hemiplegia 1889
Jackson's 104

Joubert’s 271

jugular foramen 102
Kallmann 864
Kleeblattschidel 268
Klippel-Feil 289

Korsakoff's 215

L1 (X-linked hydrocephalus) 435
LAMB 652

lateral medullary 1539
lateral recess 1329
Lennox-Gastaut 484
Li-Fraumeni 650

lumbar disc herniation 1253
malignant hyperthermia 112
Marfan 1576
McCune-Albright 975
Meige's 1871
mesencephalothalamic 1541
middle cerebral artery 1440
Millard-Gubler 101

MISME 640

Mobius 1687

Mobius (facial diplegia) 607
Morgagni's 974

Morquio 1309, 1696

motor trephine 1763
Munchausen’s 507

Nelson's 863, 869, 892
nerve root 1253
neurocutaneous 637
neurovascular compression 1857
of the jugular foramen 102
of the Sylvian aqueduct 101
of the trephined 1763
Ogilvie’s 1259

orbital apex 599
Osler-Weber-Rendu 1524, 1542
osmotic demyelination 119
ovarian hyperstimulation 867
painful disc 1235
Pallister-Hall 277

Pancoast 570
paraneoplastic 211, 569
parietal lobe 98

Parinaud’s 101,427, 1541
Parkinson and related 184
Parsonage-Turner 570
PHACES 1647

piriformis 1701, 1737
postconcussive 1111
posterior cord 1136
posterior fossa 100
posterior reversible
encephalopathy 202
pronator teres 544

propofol infusion syndrome 140
pseudotumor cerebri 955
PTEN hamartoma tumor 651
Ramsay Hunt 1873

reflex sympathetic
dystrophy 525

Reiter 1705

reversible cerebral vasoconstric-
tion syndrome (RCVS) 1494
scalenus (anticus) 582
Schmidt 104, 158
Schwartz-Bartter 118
second impact 1025

shaken baby 1104

short pedicle 1329
Shy-Drager 186

sinking skin flap 1763
Sjogren’s 841

slit ventricle 462

Soto's 1692

spinal cord injury 1132
spontaneous intracranial
hypotension 421
Steele-Richardson-Olszewski 186
Stevens-Johnson 490-491, 494,
496-497

Sturge-Weber 652
stylohyoid (Eagle) 1710
superior orbital fissure 599
supinator 559

Tapia 103

Terson 1419

tethered cord 290

thoracic outlet 581
Tolosa-Hunt 600

top o' the basilar 1541

Turcot 651

vasospasm 1440

Vernet's 102

Villaret’s 103

Wallenberg's, see lateral medul-
lary syndrome
Waterhouse-Friderichsen 340
Weber's 101, 1541

West 484

white cord 1308

wounded glioma 669
Zollinger-Ellison 136

syndrome of inappropriate antidiu-

resis (SIAD) 117

syndrome of inappropriate antidiu-

retic hormone secretion
(SIADH) 118

following subarachnoid
hemorrhage 1435

synkinesis 290
synovial cyst (spinal) 1340
syphilis

as cause of myelopathy 1700
neurosyphilis and AIDS 354

syringobulbia 1405
syringomyelia 1405

differential diagnosis

—- etiologies 1405
—-other conditions 1408
—-symptoms 1709

follow-up 1409

in Chiari type 1 malforma-
tion 296, 300

in Chiari type 2
malformation 304

in myelomeningocele
patients 290
management 1409
syringobulbia 1405
with spinal
hemangioblastoma 648

syringo-subarachnoid or -peritoneal

shunt 1409
Edwards-Barbaro shunt 1410

syrinx, see syringomyelia
systemic lupus erythematosus

T

and cerebral venous

thrombosis 1594

and primary CNS lymphoma 841
and stroke in young adults 1542
differential diagnosis on CT/

MRI 1650

vs. pseudotumor cerebri 962

T1 pelvic angle (TPA) 1314
T2* GRE MRI 241, 1282
T2* GRE MRI image, flow enhance-

ment in AVMs 1525

T2 shine-through on MRI 243
T2-FLAIR mismatch 660

T5K angle 1323

tabes dorsalis 1700

table salt sodium equivalents 123
tachyzoites 404

tadalafil, and low back pain 1706
Taenia solium 404

tagged WBC scan for vertebral

osteomyelitis 389

Takayasu's arteritis 203
talipes equinovarus, in

lipomyelomeningocele 284

talk and die (delayed deterioration

after TBI) 1000

tamoxifen, for osteoporosis 1212
tamsulosin 97
tap and wrap (for

pseudomeningocele) 1746

tap test (for NPH) 443, 446
tapering steroids, see steroids -

withdrawal

Tapia syndrome 103
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tapping a shunt, see shunts (CSF) -
tapping

target sign, with tuberculomas 359

Tarlov cyst 1341, 1400

tarsal tunnel 565

TASC, see transverse area of the spi-
nal cord

Taylor-Haughton lines 61

teardrop fracture 1184

- treatment 1185

technetium pertechnetate 247

tectal beaking 304

tectal gliomas 697

tectorial membrane 67

TED Stockings® 177

telangiectasia, capillary 1524

telovelar approach to 4th
ventricle 1744

temozolamide, for invasive pituitary
tumors 859

temozolomide 627-628

- for grade 2 astrocytomas 672

temporal arteritis, see giant cell
arteritis

temporal artery, see superficial tem-
poral artery

temporal bone fractures 1064

temporal craniotomy 1751

temporal horns, in
hydrocephalus 432

temporal lobe agenesis
syndrome 260

temporal lobe epilepsy 483

- surgery for 1893

temporal lobectomy 1753

- for seizures 1893

- for trauma 1051

temporary clipping, in aneurysm
surgery 1465, 1467

tenecteplase 1563

TENS, see transcutaneous electrical
nerve stimulation

tension pneumocephalus, see
pneumocephalus

tentorial herniation, see central
herniation

teratoma 758, 831-832

- immature 833

- mature 832

- sacral 1680

- with somatic-type
malignancy 833

terazosin 97

teriparatide 1211

Terson syndrome 1419

test dose radiation for pineal
tumors 760

tethered cord syndrome 290

- and scoliosis 291

- in myelomeningocele 283

tetralogy of Fallot, and cerebral
abscess 344

thalamic hemorrhage 1614

thalamic lesions

- differential diagnosis 1673

- surgical/therapeutic 1843

thalamic subradiations 67

thalamoperforating arteries 78, 81

- and basilar tip aneurysms 1484

thalamotomy

- for Parkinson’s disease 186, 1840

- for spasticity 1847

thalassemia major 179

thalidomide

- as a cause of peripheral
neuropathy 573

- for Behget’s syndrome 208

thallium, toxicology on the nervous
system 573, 1703

thermal diffusion flowmetry 1046

thermography

- for low back problems 1236

- for reflex sympathetic
dystrophy 526

thiamine

- deficiency 214

- for ethanol withdrawal 214

- for Wernicke’s
encephalopathy 215

- incoma 320

thiazide

- causing SIADH 116

- for diabetes insipidus (DI) 128

thickened filum terminale

- definition 291

- in tethered cord 290

thiopental 140

- coma 1057

- during aneurysm surgery 1465

third nerve palsy, differential
diagnosis 592

third ventricle 62

- surgical approaches 1757

- tumors/lesions of 1668-1669

third ventriculostomy

- for NPH 447

- indications 453

—- for pineal cysts 949

- technique 1828

thoracic aortic aneurysms, in giant
cell arteritis 204

thoracic disc herniation 1271

thoracic kyphosis (TK) 1314

thoracic outlet syndrome 581

- scalenectomy 582

thoracic spinal stenosis 1327

thoracic spine fractures 1200

thoracic stenosis, see spinal stenosis
- thoracic

thoracodorsal nerve 538

thoracolumbar injury classification
score (TLICS) 1206

three phase bone scan 247

three-column model of spine 1200

thrombin 1719

- causing edema around
hemorrhage 1615

thrombocytopenia

- and Avitene® 1719

- and intracerebral
hemorrhage 1609

- inDIC 176

- platelets transfusion for 161

- with heparin 172

thromboembolism 176

thrombolytic agents/therapy

- for evacuating intracerebral
hemorrhages 1839

- for ischemic stroke 1563

- for vasospasm 1445

- preceding intracerebral
hemorrhage 1611

thrombophilia 1594

thrombophlebitis, see deep-vein
thrombosis

thrombosis

— cavernous sinus 1595, 1691

- cerebral venous thrombosis 1594

- deepvein 176

- dural sinus 1594

- median artery 547

- of cerebral aneurysm 1454

thumb innervation 533

thunderclap headache 1418

thyroid hormone

- evaluation of pituitary
function 876

- replacement 158

—- precipitating adrenal crisis 886

thyroid ophthalmopathy 1659

thyroid transcription factor 1
(TTF1) 853

thyrotoxicosis, see hyperthyroidism

thyrotroph hyperplasia 878

- differential diagnosis 1653

thyrotropin releasing hormone
(TRH), stimulation test 876

thyrotropin (TSH) 153

- endocrine evaluation 876

- thyrotropin-secreting Pit-
NETs 863, 871

—-management 892

—-outome 904

TIA, see transient ischemic attack

tiagabine 498

tibial nerve entrapment 565

tic convulsif 519, 1870, 1873

tic douloureux, see trigeminal
neuralgia

TICI revascularization scale
(modified) 1933

tick paralysis 195

tiger stripes (on MRI) 717

tight high convexity (in iNPH) 441

tight-fit hypothesis 1028

tilt-table test 1685

tiludronate 1364

Timed Up & Go (TUG) test 443

timing of intervention for ruptured
aneurysm, practice
guideline 1462

timing of surgery

- aneurysms 1461

—- basilar bifurcation
aneurysms 1482

- carotid endarterectomy after
stroke 1566

- cauda equina syndrome 1255

- central cord syndrome 1134

- cranioplasty 1763

- decompressive craniectomy 1071

- depressed skull fracture 1063

- epidural hematoma 1074

- facial nerve injury 610

- herniated disc, emergent 1256

- myelomeningocele closure 282

- peripheral nerve injury 535

- posterior fossa masses 1090

- spinal cord injury 1149

- subdural hematoma 1078

Tinel's sign 578

- in carpal tunnel syndrome 547

- in peroneal nerve palsy 564

- in tarsal tunnel 565

- reverse 547

- with ulnar nerve entrapment in
Guyon’s canal 558

tinnitus

- differential diagnosis 1693

- following concussion 1111

- in idiopathic pseudotumor
cerebri 958

- in Meniere disease 605

tinzaparin 173,178

tirilazad mesylate

- for severe TBI 1055

- for spinal cord injury 1140

tissue plasminogen activator

- contraindications 1563

- for cerebral venous
thrombosis 1935

- for ischemic stroke 1563, 1918

- in stroke work-up 1543

- preceding intracerebral hemor-

rhage 1564, 1611-1612

to lyse intracerebral

hemorrhage 1839

- to lyse intraventricular
hemorrhage 1626

titubation 625

TLICS, see thoracolumbar injury clas-
sification score

TLIF, see transforaminal lumbar
interbody fusion

TLSO (brace) 1206

tobramycin, for meningitis 340

Todd’s paralysis 480, 1684

tolmetin 145



Tolosa-Hunt syndrome 599-600

tolterodine 96

tomaculous changes in peripheral
nerves 568

tongue fasciculations in ALS 1301

tonsillar herniation

- acute 325

- asymptomatic 298

- from LP shunt 456

- in Chiari malformation 296, 298
on MRI 298

topo the basilar embolism 1541

topiramate 498

topotecan 628

TORCH infections 1692

torcula-lambdoid inversion 270

torcular herophili 85

Torg ratio, see Pavlov's ratio

Torkildsen shunt 436, 454

torticollis 1844

- congenital 267

- differential diagnosis 1844

- due to atlantoaxial
subluxation 1158

touch preparation 629

Tourette syndrome, deep brain stim-
ulation for 1842

Towne’s view 227

toxic epidermal necrolysis, with
lamotrigine 497

toxicology, see neurotoxicology

toxoplasmosis 354, 404

- CT findings 355

- treatment in AIDS 356

TP53 tumor suppressor gene 650

trace image on DWIMRI 243

tracheostomy, timing of 1106

traction

- cervical 1148, 1169

—- causing atlantooccipital
dislocation 1148

—- use in atlantoaxial rotatory
subluxation 1160

—- use in atlantooccipital dislocation
(cautions) 1155-1156

- pelvic 1238

train of four, and reversal of neuro-
muscular blockade 143

tramadol 147

- dosing forms 147

- for neuropathic pain 519

tram-tracking in Sturge-Weber 652

tranexamic acid 1437, 1919

transarticular facet screws, C1-
21779

transarticular screw fixation
(cervical) 1786

transcallosal approach 1758

- for colloid cyst 947

- for pineal region tumors 761

transcortical approach to lateral
ventricle 1762

transcranial Doppler

- for brain death evaluation 334

- for laparoscopy in patient with VP
shunt 466

- for vasospasm 1443, 1446

transcranial motor evoked
potentials 252

transcutaneous electrical nerve
stimulation

- for back pain 1238

- for occipital neuralgia 542

transependymal absorption of
CSF 459

- differential diagnosis 1670

- in normal pressure
hydrocephalus 441

transependymal flow of CSF 432

transfacet pedicle screws 1805

transfacet screw, C7 1786

transfer of trauma patients 1001

transforaminal lumbal interbody
fusion (TLIF) 1

- radiation dose 235

transient ischemic attack

- crescendoTIA 1571

- definition 1536

- differential diagnosis 1685

- management 1562

- with vertebrobasilar
insufficiency 1592

transient monocular blindness, see
amaurosis fugax

transient neurologic deficit, differen-
tial diagnosis 1685

transient visual obscurations, in
pseudotumor cerebri 961

transillumination of the skull 311,
1087

translabyrinthine approach to ves-
tibular schwannoma 792

translaminar C2 screws 1784

translaminar screw fixation

- cervical/thoracic 1786

- lumbar 1800

transmissible spongiform encephal-
opathy agents 400

transmural pressure 1427

transoral surgery 1771

- odontoidectomy 1771

- stereotactic biopsy 1839

transpedicular thoracic disc
removal 1275

transsphenoidal surgery 897

- approach to sphenoid sinus 899-

- for Cushing’s disease 899

- pre-op orders 896

transsylvian sign 398

transtentorial herniation, see central
herniation

transthoracic approach to
spine 1275,1790

transvermian approach 1744

transverse area of the spinal
cord 1302

transverse crest (of IAC) 63

transverse ligament 1775

- anatomy 69

- assessing integrity of 1161

- disruption 1778

- injuries

—- causing atlantoaxial
instability 1160

—- classification 1161

transverse myelitis 195

- differential diagnosis 1698

transverse process fracture, thoraco-
lumbar 1201, 1204

transverse scapular ligament 560

transverse sinus 85

- stenting for pseudotumor
cerebri 966

- surface landmarks 1868

- thrombosis 1595

transverse sinus stenosis, in pseudo-
tumor cerebri 964

trauma 1141

- head 318

—- admitting orders 1012

—-and aneurysm 1491

—-and apolipoprotein E 1111

—-and coagulopathy 175, 1039

—-and hypopituitarism 1014

—-and vasospasm 1439

—-CATscan 1006

—- chronic traumatic
encephalopathy 1112

—-delayed deterioration 1000

—-dementia pugilistica 1112

—- diffuse axonal shearing/
injury 1026

—- from child abuse 1103

—- grading severity 1000, 1106
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—- gunshot wounds 1093
—- hyperemia following 1026, 1037,
1098

—- intracranial pressure
—--indications to monitor 1038
—-- indications to treat 1047
—-—— intracranial
hypertension 1036
—-late complications 1111
—-nutrition 1106
—-outcome 1109
—- patients who talk and die 1000
—- pediatric 1098
—- penetrating, arrow 1096
—- penetrating non-missile 1096
—- postconcussive syndrome 1111
—- posttraumatic cerebral
edema 1026
—- primary brain injury 1000
—-second impact syndrome 1025
—-secondary injury 1000
—-severe head injury 1001
—- transfer assessment 1001
- spine 1118, 1140, 1215
—-cervical 1194
—-— compression injuries 1183
——— delayed instability 1221
——— extension injuries 1191
——— flexion injuries 1183
——— in ankylosing spondylitis 1366
——— lateral mass & facet
fractures 1191
——— pediatric 1121
—-— return to play guidelines 1126
——— sports injuries 1125
vertebral artery injuries 1032
- gunshot wound 1219
—-incomplete spinal cord
injury 1132
—-lumbar fractures 1200
—- pediatric 1121
—- penetrating non-missile 1219
—-radiographic evaluation 1141
—-surgical treatment 1194
—- surgical treatment, timing
of 1149
—- thoracic fractures 1200
- stress doses of steroids for 155
trauma flap 1015
traumatic aneurysms 1066, 1491
traumatic cervical disc
herniation 1280
traumatic intracerebral hemorrhage,
see hemorrhagic contusion
traumatic iridoplegia 592
traumatic mydriasis 592
traumatic spondylolisthesis of the
axis 1165
traumatic subarachnoid
hemorrhage 1008
traumatic tap (LP) 1813
trazodone 519
tremor 1841
Trendelenburg sign 1252
triamcinolone, for severe TBI 1055
triangular space of Parkinson 87
tricalcium phosphate 1721
tricitrate 452
trickle feed 1107
tricyclic antidepressants, see
antidepressants
trifurcation, middle cerebral
artery 75
trigeminal ganglion
- lesioning 1861
- location 76
- tumor of 1859
trigeminal neuralgia 1857
- and multiple sclerosis 188, 1859
- atypical 1857
- bilateral 188, 1859
- differential diagnosis 1859
- due to aneurysm 1455
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- due to tumors 1859

- following treatment for vestibular
schwannoma 788

- from fibrous dysplasia 976

- stereotactic radiosurgery
for 1864, 1904

- surgical therapy for 1861

- with vestibular schwannoma 790

trigeminal neuroma 1647

trigeminal trophic syndrome 1863

trigger point injection, for low back
pain 1239

triggered EMG (for pedicle
screws) 1794

trigonocephaly 267

triphasic response of DI 125

triple flexor response 91

triple-H therapy for
vasospasm 1447

triradiate cartilage closure (scoliosis
bracing) 1321

triton tumors 798

triventricular hydrocephalus 273,
426

trocar insertion of peritoneal
catheter 1826

trochanteric bursitis

- vs. neurogenic claudication 1333

- vs. radiculopathy 1701

trochlear nerve palsy 598

trochleitis 521

trophic feed 1107

tropical (spastic) paraparesis of
AIDS 1699

tropicamide 593

trospium 97

TruFUSE® facet fusion 1806

trumpeting of the IAC 783

tryptophan, for pain 149

T-score (DEXA scan) 1209

- for interspinous spacers 1346

tuber cinereum

— for third ventriculostomy 1829

- hamartomas of 277

tuberculoma (intracranial) 358

tuberculosis, CNS 357

tuberculous meningitis 1688

- and ophthalmoplegia 600

- and SIADH 116

tuberculous meningitis 360

tuberculous spondylitis, see Pott’s
disease

tuberculum sellae 809

- meningiomas 809

tuberous sclerosis complex 644

TUG (Timed Up & Go) test 443

tumefactive demyelinating
lesions 190

tumor, brain

- frozen section 629

- gross total resection 669

tumor embolization 1935

tumor filter, for CSF shunts 458

tumor headache 623

tumor markers 631

- in pineal region tumors 832

- Ki-67 660

- Ki-67 proliferation index 632

- MIB-1 632

- neuroendocrine tumors 632

tumor necrosis factor alpha (TNF-a)
inhibitors 1378

tumor TIA 624, 914, 1685

tumors

- brain

—-and deep vein thrombosis 176

—-and headaches 623

—-astrocytoma 657

———cerebellar (pilocytic) 693

——— pilocytic 689

—- central neurocytoma 719

—- cerebellar liponeurocytoma 721

—- congenital 622

—-glioma 657

—-neonatal 622

—- pediatric 621

—- pediatric-type diffuse low-grade
gliomas 679

—- prophylactic antiseizure medica-
tions for 626

—-surveillance mode 627

- brainstem glioma 695

- classification (WHO 2021) 616

- foramen magnum 1649

- glomus jugulare 941

- immunohistochemical staining
patterns 631

- markers 631, 832

- mesenchymal, non-
meningothelial 820

- metastases

—- of CNS tumors through CSF 908

—- of primary CNS tumors 909

—-to brain 908

——to spine 921

- of the 3rd ventricle 1668

- of the lateral ventricle 1669

- of the third ventricle 1757

- pineal region tumors, differential
diagnosis 758

— posterior fossa 625

- primary spinal 979

- skull 972,1661

- spine 979, 989

—-and disc space involvement 1680

—-astrocytoma 985

—-axis vertebra 922

—-- differential diagnosis 1678

—- causing sciatica 1701

—-dermoid/epidermoid 985

—-ependymoma 984

—-hemangioblastoma 986

—- in neurofibromatosis 640

——intramedullary 984

—-intramedullary metastases 986

—-lipoma 986

--lymphoma 979

—-meningiomas 981

—- multiple myeloma 928

—- primary 979

Tuohy needle 1818

Turcot syndrome 651

tussive headache 296

twenty-four month rule (for periph-
eral nerve repair) 535

Twining view of cervical spine 1145

Twining's line 62

twist drill craniostomy for chronic
subdurals 1083

Tymlos™ 1211

U
Uhthoff sign in MS 189
ulcers
- antacids and H2 inhibitors
for 134
- Cushing’s 134, 1050
- prophylaxis 134
—-and pneumonia 135
- steroid 156, 1050
- stress 134, 1050
ulnar groove 554
ulnar nerve
- entrapment 553
—- electrodiagnostic findings 555
—- treatment
decompression 556
non-surgical 556
—-—— submuscular
transposition 557
—- surgical options 556
- muscles innervated by 538
- perioperative neuropathy 575
ulnar neuropathy, see ulnar nerve

ulnar neuropathy at the elbow, elec-
trodiagnostic criteria for 555
ultrasound (diagnostic)
- for carotid stenosis 1545
- for dural sinus thrombosis 1599
- for neonatal intracerebral hemor-
rhage 1632, 1634
- for ulnar neuropathy 556
- intraoperative for spine
fracture 1207
ultrasound (therapeutic), for low
back pain 1238
umbilical cord clamping and
PIVH 1632
uncal fits, see uncal seizures
uncal herniation 327
- CTcriteria 327
uncal seizures 483
- differential diagnosis 1672
uncinate seizures, see uncal seizures
undershunting 460
unintended durotomy, see durotomy
- unintended
unprovoked seizure 480
unruptured aneurysms 1486
upgaze palsy
- differential diagnosis 101
- with Parinaud’s syndrome 101
upper cervical spine
abnormalities 1308
upper lumbar disc herniation 1263
upper motor neuron paralysis 531
upper motor neurons 531
upward cerebellar herniation 325
urea, for hyponatremia 123
uremia, and pseudotumor
cerebri 957
uremic encephalopathy, and
delirium 182
uremic neuropathy 576
urinary 17-
hydroxycorticosteroids 880
urinary retention
- differential diagnosis 95
- in cauda equina syndrome 1254
- postoperative 1260
urine free cortisol 876
urine osmolality 126
- in diabetes insipidus (DI) 126
urine specific gravity 126
urodynamic testing 95
urokinase, for intracerebral
hematoma 1839
urticaria 233
U-shaped sacral fracture 1216
uveocyclitis, with CNS
lymphoma 842

Vv

V shaped pre-dens space 1161
VA shunt, see ventriculo-atrial shunt
vaccination for CSF leak 341
vacuum disc 1227
vagus nerve stimulation for
seizures 1895
valacyclovir, for herpes zoster 523
valproate 492
- and neural tube defects 313, 492
- dosing forms 492
- for geniculate neuralgia 1873
- for myoclonic status
epilepticus 514
vancomycin, for meningitis 340
varicella-zoster
leukoencephalitis 399
vascular claudication 1331
vascular malformations 1504
- angiographically occult 1524
- arteriovenous malformation
(AVM) 1504
- spinal 1395
vascular territories (cerebral) 74



vasculitis, ANCA-associated 207

vasculitis (cerebral) 203

vasculopathy 203

- following stereotactic
radiosurgery 1909

- TB 363

vasoconstrictive substances, and
reversible cerebral vasoconstric-
tive syndrome 1418

vasodepressor syncope 1684

vasogenic cerebral edema 90, 1055

vasopressin 129

- preparations 129

—- 8-arginine vasopressin
(Pitressin®) 129

vasospasm 1439

- chemical spasmolysis 1925

- diagnostic criteria 1443

- endovascular treatment 1925

- following pretruncal nonaneurys-
mal SAH 1496

- hemodynamic augmentation
for 1447

- management (practice
guideline) 1446

- optimal hematocrit 1445

- protocol 1446

- risk factors after SAH 1441

- syndromes 1440

- tests for diagnosing 1443

- time course 1441

- treatment 1444

vasovagal response

- differential diagnosis 1684

- from contrast media reaction 233

VB, see vertebrobasilar insufficiency

vecuronium 142

- reversal with sugammadex 143

vein of Galen malformation/aneur-
ysms 1505, 1518

veins

- basal vein of Rosenthal 85

- cerebral venous anatomy 84-85

- cortical vein sign 434

- internal cerebral vein 85

- internal jugular 84

- supratentorial 84

- vein of Galen 85

- vein of Labbe 85

- vein of Trolard 85

venous angioma 1512

venous infarction

- following transcallosal
surgery 1761

- in cerebral venous
thrombosis 1595

- with cerebral venous
thrombosis 1594

- with subdural empyema 350

- with superior sagittal sinus
occlusion 1754

venous lakes (of the skull) 1662

venous malformation, see develop-
mental venous anomaly (DVA)

venous system, cerebral 84-85

ventilation-perfusion scan (VQ
scan) 179

ventricles

- fifth 1657

- isolated fourth 436

- lesions/tumors within 1667

- slit 462

- surface anatomy 62

- third 62

ventricular access device 1831

ventricular catheterization 1820

- See also ventricular tap

- following SAH 1433

- for brain relaxation during
surgery 1464

- infection of catheter 1039

- insertion technique 1041, 1823

- third ventriculostomy 453, 1828

- to monitor ICP 1040

- with intracerebral
hemorrhage 1623

ventricular needle 1728

ventricular tap 1745

- for neonatal intraventricular
hemorrhage 1635

ventriculitis 372, 1671

ventriculo-atrial shunt 454, 456

- insertion technique 1827

ventriculo-gallbladder shunt 1825

ventriculogallbladder shunts 1828

ventriculoperitoneal shunt 454

- insertion technique 1826

—- trocar peritoneal insertion 1826

ventriculopleural shunt 454

- insertion technique 1827

ventriculoscope, for colloid cyst
removal 947

ventriculostomy, see ventricular
catheterization

ventriculus terminalis 1408

verapamil

- for cerebrovascular
vasospasm 1919

- for endovascular
neurosurgery 1919

- intra-arterial for vasospasm 1445

Vernet's syndrome 102

- with cerebral venous
thrombosis 1595

verocay bodies 777

Verocay bodies 769

vertebra plana 1679

- differential diagnosis 1679

- with Langerhans cell
histiocytosis 980

vertebra planum 1213

vertebral artery

- anatomy 80
- dissection 1579
- injury

—- from anterior cervical
discectomy 1286

—-from C1-2 articular facet
screws 1779

—- from C1-2 puncture 1820

—- from nonpenetrating cervical
trauma 1032

-~ from spinal manipulation
therapy 1238

—-grading (Denver) 1029

- segments 81

vertebral bodies

- abnormalities of 1677

- fatty infiltrate 1678

- scalloping 1679

vertebral body augmentation 1212

vertebral column resection
(VCR) 1357

vertebral confluens 81

vertebral corpectomy

- cervical 1195

- thoracolumbar 1206

vertebral hemangioma 992

- treatment 994

vertebral osteomyelitis 386

- differential diagnosis 1679

- work-up 389

vertebrobasilar hypoplasia 1592,
1646

vertebrobasilar insufficiency 1591

- due to basilar artery
migraine 184

- due to blunt cervical
trauma 1032

vertebrojugular fistula, endovascular
treatment 1930

vertebroplasty/kyphoplasty 1212

- for spinal metastases 926

vertex 61

vertical crest (of IAC) 63

vertical nystagmus 586

vertigo 603

- differential diagnosis 603

- due to Meniere disease 605

- due to vestibular
schwannoma 789

- with basilar artery migraine 184

- with glomus jugulare tumors 942

vestibular dysfunction, following
vestibular schwannoma
surgery 797

vestibular evoked myogenic
potential 782

vestibular neurectomy

- following vestibular schwannoma
surgery 798

- for vertigo 603

vestibular schwannoma 777

- and hydrocephalus 779, 791

- and trigeminal neuralgia 1859

- and vertigo 789

- bevacizumab (Avastin®) for 785

- bilateral in neurofibromatosis
2 642,777

- cranial nerve dysfunction post-
op 797

- differential diagnosis

—-of CPA lesion 1647

—-of tinnitus 1693

- facial nerve palsy, following
treatment 797

- growthrate 785

- hearing loss

—- following treatment 797

—- from tumor 778, 780

- management 785

- radiotherapy (conventional)
for 798

- recurrence following
treatment 798

- stereotactic radiosurgery
for 1908

—-radiation dose 1908

- treatment options 785

- vs.meningioma 1648

vestibular schwanoma, vestibular
schwannoma 788

vestibule (of semicircular canals), as
route for CSF leak 796

vidian artery

- anatomy 77

- ascollateral 1537

vigabatrin 498

Villaret's syndrome 103

viral encephalitis 397

Virginia Radiosurgery AVM
Scale 1906

visual analogue scale 1228

visual cortex 57

visual fields 588

- deficits 589

—-with ophthalmic artery
aneurysm 1478

—- with pituitary tumor 875

—-with pseudotumor cerebri 961

visual loss, postoperative 1259

Vitale checklist 253

vitamin B12 1699

vitamin B12 (cyanocobalamin)
deficiency

- and combined system disease
(CSD) 1699

- and pernicious anemia 1699

vitamin D for osteoporosis 1211

vitamin K, to reverse warfarin 165,
174

vitreous hemorrhage

- at high altitude 1028

- following SAH 1419

voiding cystourethrogram 96

voiding trial 1260

volume estimation on CT 1616

von Hippel-Lindau disease 646

- surveillance protocol 649

1989



von Recklinghausen’s neurofibroma-
tosis, see neurofibromatosis - type
1

von Willebrand’s factor, cavernous
malformation staining 1526

VP shunt, see ventriculoperitoneal
shunt

VQ scan, see ventilation-perfusion
scan

vulnerable plaques in carotid
stenosis 1543

w
Wackenheim'’s clivus-canal line 229
Wada test 1890, 1918
- in mesial temporal-lobe
epilepsy 483
wake-up test (Stagnara) 254
Wallenberg’s syndrome, see lateral
medullary syndrome
wallerian degeneration 541, 564
warfarin 165, 172
- and intracerebral
hemorrhage 1613
- for atrial fibrillation 1591
- for DVT treatment 178
- holding for invasive
procedures 164
- reversal with FFP 174
- reversal with vitamin K 174
- risks of interrupting
therapy 1622
- use with lupus anticoagulant 175
warning headache 1418
Wartenberg's sign 554
water deprivation test 127
water-hammer theory of
Gardner 1406
Waterhouse-Friderichsen
syndrome 340
water-load test 119
Water's view 227
watershed infarct 1536
watershed zone
- and central cord syndrome 1133
- in thoracic spinal cord 88
'WBC scan, see tagged WBC scan
weakness
- footdrop 1706
- hemiparesis/hemiplegia 1703
- paraplegia/quadriplegia 1702
- proximal muscles 1688, 1700
- upper extremity 1709
- with cauda equina
syndrome 1705
Weber test 611

- investibular schwannoma 779

Weber's syndrome 101, 1541

Wegener's granulomatosis 207,
1674

weight loss in pseudotumor
cerebri 965

Werdnig-Hoffmann disease 1702

Wernicke’s encephalopathy 214,
513

Wernicke’s speech area 57

West syndrome 484

Westphal's sign 1253

'WENS, see World Federation of Neu-
rosurgical Societies

whiplash injuries 1119

White and Panjabi

- criteria of cervical spine
stability 1182

- definition of clinical spinal
stability 1118

white cord syndrome 1308

white matter lesions - differential
diagnosis 1652

WHO CNS5 tumor classification 616

whole blood transfusion 160

wide-based gait 1686

Wilbrand (knee of) 590

- compression 875, 1478

Wilson’s disease 1673

windshield wiper eyes 323

winging of the scapula 538

- in brachial plexitis 571

winking owl sign 923

Wolff's law 1305

word recognition score 780

work, time off and chronic low back
pain 1241

worker’s compensation

- and failed back surgery
syndrome 1243

- and outcome with herniated lum-
bar disc 1268

- in history of low back
problems 1229

World Federation of Neurosurgical
Societies grading scale 1424

‘World Health Organization, classifi-
cation of nervous system
tumors 616

wound infection 377

- craniotomy 380

- laminectomy 377

wounded glioma syndrome 669

wrapping aneurysms 1457

wrist drop 559

wrong way gaze 322

wry neck 1844

X

xanthoastrocytoma, see pleomorphic
xanthoastrocytoma

xanthochromic CSF 1422, 1814

Xarelto® (rivaroxaban) 166

XLIF, see lateral lumbar interbody
fusion

X-linked hydrocephalus 434

Xpert MTB/RIF assay (TB) 361

X-rays 222

- cervical spine

—-in atlas fractures 1162

—-in hangman’s fractures 1167

—- oblique views 1144

——- for unilateral locked

facets 1188

—- pediatric 224

- craniocervical junction, lateral
view 222

- lumbosacral spine 226, 1231

- shunts 456

- skull 227

—- differential diagnosis of
lesions 1661

—- fractures 1062, 1104

——— growing skull fracture 1100

—-indications in E/R 1011

- spine

—-inE/R 1011

—- with metastases 923-924

X-Stop®, see interspinous spacer

xylocaine, for endovascular
neurosurgery 1920

Y

Yale brace 1124

yellow ligament, see ligamentum
flavum

yolk sac tumor 835

V4

zalcitabine 574

Zellballen 776

zero profile interbody devices 1788

zidovudine 574

Zollinger-Ellison syndrome 136

- and vitamin B12 deficiency 1699

- in multiple endocrine
adenomatosis 863

zones of the neck 1220

zonisamide 496

- for postherpetic neuralgia 524

zoster sine herpete 522

Z-score (DEXA scan) 1209



