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4-2-1rule 212,214

abdominal surgery, laparoscopic,
see laparoscopic procedures
abdominal trauma, blunt 491
abdominal tumors 331
neuroblastoma 331
Wilms tumor
(nephroblastoma) 331
abdominal wall defects 413
absorption of drugs 181
acetaminophen 193, 451
acid-base balance 323
acidosis
metabolic 116-17
respiratory 37-8, 291
acquired heart disease 297-8
endocarditis 297
myocarditis 297-8
pericarditis 298
acute adrenal insufficiency 89-90
acute kidney injury (AKI) 324-5
acute life-threatening events
(ALTE), infants 286
acute pain management, see pain
management
acute respiratory failure 267
acyanotic lesions 371-4
anesthetic considerations 372
aortopulmonary window 374
atrial septal defect 372
atrioventricular canal (AVC) 373
left-to-right shunt
pathophysiology 295, 371
patent ductus arteriosus,
see patent ductus
arteriosus (PDA)
ventricular septal defect 372-3
adenosine, resuscitation 245
adenotonsillectomy 439-41
perioperative anesthetic
management 439
post-anesthetic
management 440-1
premedication and
anesthesia 440
adolescence 169-70
adrenal cortex 339, 340
adrenal disorders 352

adrenal insufficiency 345, 353
acute 89-90
diagnostic evaluation 353-4
pheochromocytoma 353
preoperative and intraoperative
management 354
adrenal medulla 339, 340
a-adrenergic receptors 198
B-adrenergic receptors 198
age-related risk factors 256
agitation, emergence,
see emergence agitation
air embolism
craniofacial reconstruction 461
venous 82-3
airway(s)
anatomy 173-4
blood supply 173-4
developmental, of larynx 173
epiglottis 174
innervation 173
neonates 408
pediatric vs. adult 173
subglottic region 174
vocal cords 174
conditions/critical incidents
airway fire 5-6
bronchospasm 9-10
difficult airway 11-13
difficult ventilation 14-16
foreign body 7-8, 444-5
hemoptysis 17-18
hypercarbia 19-21
hypocarbia 22-3
hypoxemia 24-5
increased peak airway
pressures 26-7
laryngospasm 28-9
pulmonary aspiration of
gastric contents 30-2
respiratory acidosis 37-8
respiratory alkalosis 39-40
stridor 33-4, 231
tension pneumothorax 35-6
upper airway obstruction
41-2
difficult 11-13, 236
edema 262
foreign body 444-5

management 445
increased peak airway
pressures 26-7
lesions, fetal surgery 396
obstruction, see upper airway
obstruction
physiology 231
lower airway 231
upper airway 231
postoperative problems 262-3
preoperative examination 255
resuscitation 244
airway management 231-3
burns 494
craniofacial reconstruction 461
direct techniques 234-5
general 234
specific devices 234-5
endotracheal tubes 232
indirect techniques 236-9
fiberoptic-guided
intubation 237
flexible fiberoptic
bronchoscope 236-7
general background 236
lighted stylet 238
optical stylets 237-8
specific tools/devices/
techniques 236-8
ultrasound-guided
intubation 238
video/indirect
laryngoscopes 237
laryngoscope blades 232
mask ventilation 231, 232
nasopharyngeal airways 232
oral airways 232
resuscitation, no-flow/low-flow
phase 244
supraglottic airway devices
232,237
airway surgery 442-5
choanal atresia 444
foreign body 444-5
laser 442
subglottic stenosis 443-4
tracheostomy 442-3
albumin, colloid solution 215
albuterol 208
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alkalosis
metabolic 118-19
respiratory 39-40
allergies, preoperative
evaluation 255
altered mental status 123-4
amiodarone 202, 245
analgesia, see pain management
analgesics
adjuvant, preemptive
analgesia 448
non-opioid, see non-opioid
analgesics
opioids, see opioid(s)
anaphylaxis 434
anatomy, pediatric vs. adult 171-2
head, neck, chest 171, 173
see also individual systems
anesthesia
machine failure 145-6
peripheral, see peripheral
anesthesia
regional, see regional anesthesia
in remote locations, see remote
anesthesia locations
anesthetic agents
in cardiac surgery 370
inhaled, see inhaled anesthetic
agents
local, see local anesthetics
local toxicity, cardiac 59-61
Angelman syndrome 276
ankle block 229
anterior commissure scope 235
anterior mediastinal mass,
see mediastinal masses
anticholinergic agents 206
anticholinesterase agents 197
antidiuretic hormone (ADH)
(vasopressin) 200
excess, syndrome (SIADH)
346, 349
antiemetics 266
anxiety, preoperative 258-9
see also separation anxiety,
preoperative
anxiolytics, see hypnotics and
anxiolytics
aortic insufficiency (AI) 302
aortic stenosis 303
aortopulmonary window 374
apnea
central 286
neonates 408
post-operative in infants 286

sleep, see obstructive sleep

apnea (OSA)

appendicitis 330

aqueous humor, production and
drainage 424

arachnoid cyst 315

Arndt endobronchial blocker
471-2

Arnold Chiari malformation 316

arrhythmias, see rhythm disorders
(cardiac)

arteriovenous malformations
(AVMs) 317

arthrogryposis multiplex congenita
(AMC) 432

asphyxia 267

aspiration of gastric contents 30-2

asthma/reactive airway
disease 290-1

medications 291

asystole 45-6

atracurium 195-6

atresia, bowel 329

atrial fibrillation 305

atrial flutter 305

atrial septal defect (ASD) 372

atrioventricular (AV) blocks 304

atrioventricular canal (AVC) 373

atrioventricular nodal reentrant
tachycardia (AVNRT) 305-6

atrioventricular reentrant
tachycardia (AVRT) 305

atropine, resuscitation 245

autism 321

awareness, intraoperative 134-5

axillary nerve 179

axillary nerve block 228

barbiturates 186
methohexital 186
thiopental 186
benzodiazepines 186-7, 451
diazepam 187
flumazenil 187
midazolam 187
Berry’s method, fluid
replacement 214
beta-adrenergic receptors 198
biliary system, physiology 334
birth, transitional circulation 294
bispectral index (BIS) monitor
249, 251-2
blindness, postoperative 125-6
blood flow
ductal-dependent 369-70

pulmonary to systemic,
ratio 369
in utero 293
blood groups 217
blood loss
craniofacial reconstruction 461
scoliosis surgery 435
blood pressure
non-invasive monitoring 247
normal ranges by age 296
post-resuscitation care 246
blood products 217-20
applied immunology 217
cardiac surgery 369
cryoprecipitate 219
estimated blood volume
210-11, 218
fresh frozen plasma (FFP) 218
graft versus host disease 220
packed red blood cells (PRBC)
217-18
platelets 219
transfusion complications
219-20
trauma patients 491
see also transfusion
blood supply, to airway 173-4
blood transfusions, see transfusion
blood volume
estimated 210-11, 218
preterm infants and term
infants 357
body water, total 210
brachial plexus
anatomy 178-9
surgery 459
bradycardia 47-8
brain
anatomy 312-13
traumatic injury 490-1
vascular anatomy 313
brainstem auditory evoked
responses (BAER) 251
brain tumors 316, 420-2
infratentorial 316, 421
supratentorial 316, 420-2
midline 421-2
surgery 420-2
anesthesia induction/
maintenance 420-1
postoperative
management 421
preoperative assessment 420
symptoms 316
bronchial blockers 471
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bronchopulmonary dysplasia
287-8
bronchoscope, flexible
fiberoptic 236-7
bronchospasm 9-10, 291
burns 492-5
acute phase 492-3
classification of burns 492
hypermetabolic phase 493-4
response to medications 494
butyrylcholinesterase
polymorphisms 275

caffeine-halothane contracture
test 241-2
calcium, as an inotrope 199
calcium chloride, resuscitation 245
capnography, monitoring 248
carbon dioxide,
pneumoperitoneum 406
carbon monoxide poisoning 494
cardiac arrhythmias, see rhythm
disorders (cardiac)
cardiac critical incidents
anaphylaxis 43-4
asystole 45-6
bradycardia 47-8
heart failure 49-51
hypertension 52-3
hypotension 54-6
inability to obtain vascular
access 57-8
local anesthetic toxicity 59-61
myocardial ischemia 62-4
pericardial tamponade 65-6
prolonged QT interval 67-8
pulmonary hypertensive
crisis 69-71
pulseless electrical activity 72-3
sinus tachycardia 74-5
supraventricular tachycardia 76-7
tetralogy of Fallot, spell 78-9
thrombotic pulmonary
embolism 80-1
venous air embolism 82-3
ventricular fibrillation 84-5
ventricular tachycardia 86-7
cardiac output, neonates 409
cardiac surgery
acyanotic lesions, see acyanotic
lesions
anesthetic agent selection 370
cardiopulmonary bypass,
see cardiopulmonary
bypass (CPB)

cyanotic lesions, see cyanotic
lesions
ductal-dependent blood flow
369-70
general considerations 367-70
non-cardiac surgery and 379-82
endocarditis prophylaxis 381
preoperative planning 380
risk and outcomes 379
single ventricle palliation
379, 380-1
pacemaker/ICD, see pacemaker/
implantable cardioverter
defibrillator (ICD)
planned, considerations
for 367-9
preoperative assessment 367
pulmonary to systemic blood
flow (Q,:Q,) ratio 369
transplantation, see cardiac
transplantation
cardiac tamponade 65-6, 299-300
cardiac transplantation 391-5
anesthetic management 394
common diagnoses in
recipients 391
contraindications 391-2
indications 391
late anesthetic
considerations 395
listing status 393
post-transplantation anesthetic
considerations 394
pre-transplant evaluation 3934
recipient evaluation 392-3
cardiac tumors 300
cardiogenic shock 269
cardiomyopathies (CM) 298-9
heart failure due to 309
cardiopulmonary bypass (CPB)
387-90
basic circuit set-up 387
complications 390
management 388-9
patient preparation 388
weaning 389
cardiopulmonary resuscitation
(CPR) 267-8
cardiovascular agents 198-202
chronotropes 200
inotropes, see inotropes
receptor pharmacology 198
a-adrenergic receptors 198
B-adrenergic receptors 198
rhythm agents 202

vasoconstrictors,
see vasoconstrictors
vasodilators, see vasodilators
cardiovascular system
anatomy and physiology
172,293-6
fetal circulation 293-4
innervation 295
neonatal myocardium 295
normal physiologic
variables 296
patent ductus arteriosus 295
persistent fetal
circulation 294-5
transitional circulation 294
genetic syndromes 282
medical conditions 297-300
acquired heart disease,
see acquired heart disease
cardiomyopathies 298-9
heart failure, see heart failure
intracardiac masses 300
pericardial disease 299-300
pulmonary hypertension,
see pulmonary
hypertension
rhythm disorders, see rhythm
disorders (cardiac)
valvular disorders, see valvular
disorders
postoperative instability 263
preoperative examination 255
catheters
extracorporeal membrane
oxygenation 271
sizes, cardiac surgery 368
caudal blockade 225, 451
caudal space anatomy 176
central apnea 286
central blockade, see also regional
anesthesia
central core disease 241
central nervous system (CNS)
anatomy 172, 175-7
congenital anomalies 176-7
intracranial compartment 175
monitoring 248-9
vertebral column, see vertebral
column
cerebral autoregulation 313-14
cerebral blood flow (CBF) 313
cerebral palsy 320-1
orthopedic surgery 431-2
cerebral perfusion pressure
(CPP) 313
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cervical collar 490
CHARGE association
syndrome 280
chest anatomy 171
Chiari malformations 177
choanal atresia 444
cholelithiasis 336
cholinesterase, deficiency 194
chronic kidney disease (CKD) 325
chronic lung disease (CLD),
neonates 408
chronic pain management, see pain
management
chronotropes 200
circulation
fetal 293-4
in resuscitation 244
transitional 294
cisatracurium 196
clearance/metabolism of
drugs 181-2
cleft lip and palate surgery 463-5
anesthetic considerations 464
emergence and extubation 464-5
postoperative care and
considerations 465
surgical repair 463
coagulation 356
coagulopathy 151-2
colloids 212, 215
crystalloids vs. 216
natural protein 215
synthetic 215
common peroneal nerve 180
complex regional pain syndrome
(CRPS) 454
computed tomography (CT) 467
conduction disorders
(cardiac) 304
congenital diaphragmatic hernia
(CDH) repair 410-11
congenital heart disease
acyanotic lesions, see acyanotic
lesions
cyanotic lesions, see cyanotic
lesions
constrictive pericarditis 299
continuous positive airway
pressure (CPAP) 440
cosmetic procedures 459
COX isoenzymes 192-3
cranial trauma 318
craniofacial reconstruction 460-2
air embolism 461
airway management 461
anesthetic considerations 460
bleeding and transfusion 461

metabolic disturbances 461
outcome and prognosis 462
pain management 462
postoperative care 462
preoperative assessment 460
prolonged surgery 462
craniosynostosis 317
craniotomy 414-16
anesthesia induction 414-15
anesthesia maintenance 415
monitoring 415
patient position 415
postoperative management
415-16
preoperative assessment 414
crisis management, general
principles 3-4
management 4
presentation 3
prevention 4
risk factors 34
critical care, pediatric 267-9
acute respiratory failure 267
cardiopulmonary
resuscitation 267-8
ECMO, see extracorporeal
membrane oxygenation
(ECMO)
shock 268-9
cryoprecipitate 219
crystalloids 212, 214-15
colloids vs. 216
cyanotic lesions 375-8
consequences of cyanosis 378
cyanosis mechanisms 375
hypoplastic left heart
syndrome 377-8
right-to-left shunts 375
tetralogy of Fallot 375-6
total anomalous pulmonary
venous return 377
transposition of the great
arteries 376
truncus arteriosus 377
CYP2D6 variants 275, 450
cystic fibrosis 290-1
cystic hygromas 458

deep peroneal nerve block 229
delayed emergence 127-8
depolarizing muscle relaxants
194-5
desflurane 184
developmental milestones 167-70
adolescence 169-70
early school years 169
newborn to 5 years 167

dexamethasone 208
dexmedetomidine 187-8
dextrans 215
dextrose, perioperative 214-15
diabetes insipidus (DI) 346, 348-9
perioperative management
348-9
postoperative management 349
diabetes mellitus 346-8
hyperglycemia, adverse effects
of 348
intraoperative management 347
postoperative management
347-8
preoperative management 347
types I and II 346-7
diazepam 187
difficult airway 11-13, 236
difficult ventilation 14-16
Di-George (velocardiofacial)
syndrome 282
dilated cardiomyopathy 298, 309
distribution of drugs 181
distributive shock 269
dobutamine 199
dopamine 199
Down syndrome 277-9
anesthetic considerations 278-9
airway/pulmonary 278
cardiovascular 278
thyroid disease 279
vascular access 279
clinical features 277-8
etiology 277
drug clearance 181-2
drug metabolism 181-2
hepatic 334-5
Duchenne’s muscular
dystrophy 275
ductal-dependent blood flow
369-70
ductus arteriosus 293
patent, see patent ductus
arteriosus (PDA)
ductus venosus 293, 333
duodenal atresia 329

ear, nose and throat (ENT)
surgery 437-8
adenotonsillectomy,
see adenotonsillectomy
complications 438
ECMO, see extracorporeal
membrane oxygenation
(ECMO)
edrophonium 197
Ehlers-Danlos syndrome 275
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electrocardiogram (ECG) 247
electroencephalography (EEG) 251
electrolyte balance 323
electromyography (EMG) 250-1
emergence, delayed 127-8
emergence agitation 129-30,
263,264
definition 264
management 264
prevention 264
risk factors 264
encephalocele 176
endocarditis 297
prophylaxis 297, 381
endocrine system 338
anatomy 338-9
medical conditions 342
adrenal disorders, see adrenal
disorders
diabetes insipidus, see diabetes
insipidus (DI)
diabetes mellitus, see diabetes
mellitus
myxedema coma 344-5
neonatal hypothyroidism 345
SIADH 140, 346
thyroid disorders, see thyroid
physiology 339-40
adrenal cortex 340
adrenal medulla 340
hypothalamus 339
parathyroid 340
pituitary 339
thyroid 339-40
endotracheal tubes (ETT) 232
double lumen 472
end-stage liver disease 337, 484
end-stage renal disease
(ESRD) 487-9
epidermolysis bullosa (EB) 283
epidural anesthesia 226, 452
epidural space, anatomy 176
epiglottis, anatomy 174
epinephrine 198-9, 245
equipment
anesthesia machine failure 145-6
line isolation monitor
activation 147-8
power failure 149-50
erythropoiesis 355
esophageal atresia (EA) 329-30
estimated blood volume (EBV)
210-11, 218
etomidate 189
EXIT (ex-utero intrapartum
therapy) procedure 400-2
anesthetic considerations 401

fetus management 402
indications 400-1
management of mother 401-2
resources required 401
extracorporeal membrane
oxygenation (ECMO) 270-3
bladder, tubing and pump 272
bridge 272
catheters 271
complications 273
contraindications 270
ECMO circuit 271
ECMO circuit emergency 273
indications 270
medications 273
membrane oxygenator 272
veno-arterial (VA)
cannulation 271
veno-venous (VV)
cannulation 271
ex-utero intrapartum therapy
(EXIT) procedure, see EXIT
eyes
postoperative blindness 125-6
see also entries beginning
ophthalmologic

face masks, airway management
231,232
fascia iliaca block 229
fasting deficit, calculation 212
fasting status, preoperative
evaluation 255
fat embolism, orthopedic
surgery 431
femoral nerve 179-80
femoral nerve block 229, 452
fentanyl 191
fetal circulation 293-4
persistent 294-5
fetal development
circulation 293-4
physiology 285-6
respiratory system 285
fetal hematopoiesis 355
fetal hemoglobin 294, 356
fetal surgery 396-9
anesthetic considerations 397
anesthetic management 398
conditions requiring
surgery 396-7
EXIT, see EXIT (ex-utero
intrapartum therapy)
procedure
fetal physiology 398
fetal resuscitation 399
indications 396

mid-gestation procedures 397
open surgery 398-9
fiberoptic-guided intubation
(supraglottic airway) 237
fire, airway 5-6
flexible fiberoptic
bronchoscope 236-7
fluid balance 323
general surgery and 403-4
fluid compartments 210
fluid management 210-13
blood products, see blood
products
in burn patients 494
colloids, see colloids
crystalloids, see crystalloids
estimated blood volume
210-11, 218
fasting deficit, calculation 212
fluid replacement 212
maintenance fluid 212-13
perioperative requirements
211,214
preoperative assessment 211
total body water and fluid
compartments 210
water and sodium
considerations 211
flumazenil 187
Fogarty catheter 471
fontanels 312
foramen ovale 293
patent 372
foreign body (FB), airway
7-8, 444-5
4-2-1rule 212,214
fresh frozen plasma (FFP) 218

gastric contents, pulmonary
aspiration 30-2
gastro-esophageal reflux 329
gastrointestinal system
anatomy and embryology 327-8
medical conditions 329-32
abdominal tumor,
see abdominal tumor
appendicitis 330
atresia 329
esophageal atresia 329-30
gastro-esophageal reflux 329
Hirschsprung’s disease 331
inguinal and umbilical
hernia 331
intussusception 329
malrotation and volvulus 330
Meckel’s diverticulum 330
necrotizing enterocolitis 330-1
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gastrointestinal system (cont.)
pyloric stenosis 330
physiology 328
gastroschisis 413
general surgery 403-4
elective vs. emergent 403
fluid status 4034
laparoscopic/abdominal
procedures, see laparoscopic
procedures
open vs. minimally invasive
surgery 403
perioperative analgesia 404
genes 274
genetic diseases 275-6, 280
cardiac syndromes 282
CHARGE association
syndrome 280
cystic fibrosis 291-2
Di-George (velocardiofacial)
syndrome 282
Down syndrome, see Down
syndrome
epidermolysis bullosa 283
Goldenhar syndrome
281-2
micrognathia syndromes 281
Noonan syndrome 283
Pierre Robin sequence 281
Treacher Collins syndrome 281
VACTERL/VATER
syndrome 281
Williams syndrome 282
genetics
basic concepts 274-6
pharmacogenetics,
see pharmacogenetics
genomics, anesthesia and 275
glomerular filtration rate
(GFR) 322
glucose, control, post-resuscitation
care 245
glucose- 6-phosphate
dehydrogenase (G6PD)
deficiency 359
Goldenhar syndrome 281-2
graft versus host disease 220
granulocytopoiesis 355
greater auricular nerve 178
greater occipital nerve 178

hand surgery 459
head anatomy 171, 178
heart
innervation 295
see also entries beginning cardiac

heart disease
acquired, see acquired heart
disease
congenital, see acyanotic lesions;
cyanotic lesions
heart failure 49-51, 308-9
causes 308-9
classification 308
definition 308
heart rate, normal ranges by age 296
hemangiomas 458-9
hematology system
blood volume 357
critical incidents
coagulopathy 151-2
massive hemorrhage 153-5
sickle cell crisis 156-7
transfusion reaction 158-60
development 355
erythropoiesis 355
granulocytopoiesis 355
hemoglobin 355-6
thrombopoiesis 355
hemostasis 356
medical conditions 358-61
G6PD deficiency 359
hemolytic anemia 358
hemophilia 364-5
hereditary spherocytosis
358-9
sickle cell disease 362-3
thalassemia 360
thrombocytopenia 361
Von Willebrand disease 363-4
neonatal physiology 356-7
normal values by age 356
hematopoiesis 355
hemifacial microsomia (HM) 457
hemoglobin (Hgb) 355-6
fetal 294, 356
hemoglobinopathies 360
see also individual disorders
hemolytic anemia 358
hemophilia 364-5
hemoptysis 17-18
hemorrhage, massive 153-5
hemostasis 356
hepatic system
anatomy 333
anesthesia and 334-5
inhalation anesthetics 334
local anesthetics 335
neuromuscular blocking
agents 335
opioids 335
sedatives 334-5

drug metabolism 334-5
end-stage liver disease 337, 484
medical conditions 336-7
cholelithiasis 336
congenital disorders 336
end-stage liver disease
337,484
infectious conditions 337
metabolic diseases 336
neonatal 409
physiology 333-4
hepatic transplantation 483-6
anesthetic management 485-6
end-stage liver disease,
pathophysiology 484
indications 483
organ allocation 484
surgical complications 485
types and surgical
techniques 484
hereditary spherocytosis
(HS) 358-9
Hirschsprung’s disease 331
history evaluation, preoperative
care 254-5
Hurler syndrome 275
hydrocephalus 315, 417-19
anesthetic considerations
418-19
special considerations 418-19
diagnosis 417-18
etiology 315, 417
pathophysiology 417
surgical treatment 418
VP (ventriculoperitoneal) shunt
418,419
hydromorphone 192
hydrops fetalis 396
hydroxyethyl starches (HES) 215
hypercalcemia 91-3
hypercarbia 19-21
hyperglycemia 94-5
adverse effects 348
hyperkalemia 96-7
hypernatremia 98-9
hypertension 52-3
postoperative (cardiac
surgery) 368
hyperthermia 100-1
malignant, see malignant
hyperthermia
hyperthyroidism (thyrotoxicosis)
120-2, 342-3, 351-2
hypertrophic cardiomyopathy 298
hypnotics and anxiolytics 186-9
barbiturates, see barbiturates
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benzodiazepines, general concepts 1834 lateral femoral cutaneous nerve 180

see benzodiazepines
dexmedetomidine 187-8
etomidate 189
ketamine 188-9
propofol 188
hypocalcemia 102-3
hypocarbia 22-3
hypoglycemia 104-5
neonatal 409
hypokalemia 106-7
hypomagnesemia 108-9
hyponatremia 110-11
hypoplastic left heart
syndrome 377-8
hypotension 54-6
regional anesthesia 223
hypothalamus 338, 339
hypothermia 112-13
neonatal 409
postoperative 263
post-resuscitation care 245
hypothyroidism 343-4, 352
neonatal 345
hypovolemic shock 269
hypoxemia 24-5
hypoxia, neonates 286

idiopathic thrombocytopenic
purpura (ITP) 361
ilioinguinal/iliohypogastric
block 228-9
immunocompromised patients,
transplant surgery 481-2
implantable cardioverter
defibrillator (ICD) 383-5
indications 383
see also pacemaker/
implantable cardioverter
defibrillator (ICD)
infants
head, neck, chest, respiratory
system anatomy 171
respiratory system physiology
285-6
see also neonate(s)
infectious diseases
cardiovascular 297-8
liver 337
informed consent 256
infraclavicular block 228
infraorbital nerve 178
infratentorial tumors 316, 421
inguinal hernia 331
inhaled anesthetic agents 183-5
desflurane 184

hepatic metabolism 334

isoflurane 185

nitrous oxide 184

sevoflurane 184
inhaled nitric oxide 201
inotropes 198-9

calcium 199

dobutamine 199

dopamine 199

epinephrine 198-9

milrinone 199
intermediate-acting

nondepolarizing muscle
relaxants 195-7

interscalene block 228
intracardiac masses 300
intracranial compartment 312

anatomy 175, 312
intracranial pressure (ICP)

increased 131-3

trauma patients 491
intraocular pressure (IOP) 423-4
intraoperative awareness 134-5
intussusception 329
isoflurane 185
isoproterenol 200
isotonic normal saline 214

junctional rhythms 304
junctional tachycardia 305

ketamine 188-9

ketorolac 193

kidney transplant, see renal
transplantation

King-Denborough syndrome 241

labetalol 207
laboratory testing, preoperative 256
lactated Ringer’s solution 214
laparoscopic procedures
abdominal 405-7
complications 407
physiologic
considerations 406-7
pneumoperitoneum 405-6
positioning 406
types of procedures 405
open procedures vs. 403
laryngomalacia 442
laryngoscope blades 232
laryngoscopes, video/indirect 237
laryngospasm 28-9, 286, 437
larynx, anatomy 173
laser surgery 440-1

left ventricular noncompaction
cardiomyopathy 309
lidocaine, resuscitation 245
lighted stylet, indirect airway
management 238
line isolation monitor
activation 147-8
liver, see hepatic system
liver transplant, see hepatic
transplantation
local anesthetics 203-5
binding 204
elimination 204
hepatic metabolism 335
major classification 203
mechanism of action 203-4
overview 203
toxicity 59-61
ultrasonography and 221
long-acting nondepolarizing
muscle relaxants 195
lower extremity nerve blocks 228-9
lumbar plexus anatomy 179-80
lung
collapse in infants 286
lesions, fetal surgery 397
single, ventilation
management 472
lung isolation 471-3
alternative options 471-2
main stem 471
pain management 472-3
single lung ventilation
management 472

Macintosh blade 234
magnesium sulfate,
resuscitation 245
magnetic resonance imaging
(MRI) 468
maintenance fluid 212-13
malignant hyperthermia
114-15, 240-2
associated conditions 241
clinical presentation 241
genetics 240
pathophysiology 240
testing 241-2
genetic test 242
treatment 241-2
malrotation, abdominal
contents 330
masks, ventilation 231
face 232
massive hemorrhage 153-5
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Meckel diverticulum 330
median nerve 179
mediastinal masses 474-7
anatomy, etiology and
classification 474
anterior 474, 475-6
anesthesia maintenance 476
extubation and postoperative
care 476
perioperative aspects 475
preinduction and
induction 476
preoperative evaluation 475
presentation,
pathophysiology 475
middle 474
posterior 474
medical devices, preoperative
examination 255-6
medical genetics, see genetic
diseases; genetics
medical history 254-5
membrane oxygenator, in
ECMO 272
mental status, altered 123-4
meperidine 191
metabolic acidosis 116-17
metabolic alkalosis 118-19
metabolic critical incidents
acute adrenal insufficiency
89-90
hypercalcemia 91-3
hyperglycemia 94-5
hyperkalemia 96-7
hypernatremia 98-9
hyperthermia 100-1
hypocalcemia 102-3
hypoglycemia 104-5
hypokalemia 106-7
hypomagnesemia 108-9
hyponatremia 110-11
hypothermia 112-13
malignant hyperthermia 114-15
metabolic acidosis 116-17
metabolic alkalosis 118-19
thyrotoxicosis 120-2
see also each specific incident
metabolic diseases, of liver 336
methadone 191
methohexital 186
micrognathia syndromes 281
midazolam 187
midface procedures (plastic
surgery) 457-8
Miller blade 234
milrinone 199

minimally invasive procedures,
see laparoscopic procedures
mitral regurgitation 301
mitral stenosis 302-3
monitoring 247-9
capnography 248
central nervous system 248-9
electrocardiogram 247
near-infrared spectroscopy
(NIRS) 249, 251
neurophysiologic,
see neurophysiologic monitors
non-invasive blood pressure 247
pulse oximetry 247
temperature 248
morphine 190-1
see also opioid(s)
motor evoked potentials (MEP) 250
acute loss, differential
diagnosis 252
management of acute loss 252
Moyamoya disease 317
mucopolysaccharidoses 275
multiminicore disease 241
muscle relaxants,
see neuromuscular blocking
agents
musculocutaneous nerve 179
myelodysplasia 177
myelomeningocele 317, 422
myocardial ischemia 62-4
myocarditis 297-8
myocardium, neonatal 295
myxedema coma 344-5

nalbuphine 192
naloxone 192, 245
nasopharyngeal airways 232
nausea, postoperative,
see postoperative nausea and
vomiting (PONV)
near-infrared spectroscopy (NIRS)
249, 251
neck anatomy 171, 178
necrotizing enterocolitis (NEC)
330-1, 412-13
neonate(s) 408
airway anatomy 408
apnea 408
cardiac output 409
developmental milestones 167
head, neck, chest, respiratory
system anatomy 171
hematology system
physiology 356-7
hypothyroidism 345

myocardium 295
respiratory system
physiology 285-6
surgery
abdominal wall defects 413
congenital diaphragmatic
hernia repair 410-11
general considerations 408-9
necrotizing enterocolitis
412-13
patent ductus arteriosus
ligation 410
neostigmine 197
nephroblastoma (Wilms
tumor) 331
nerve injury, peripheral 136-8
nervous system
anatomy 312-13
critical incidents, see neurologic
critical incidents
medical conditions 315-18
arachnoid cyst 315
Arnold Chiari
malformation 316
autism 321
brain tumors, see brain
tumors
cerebral palsy 320-1
cranial trauma 318
craniosynostosis 317
hydrocephalus 315
seizure disorder 319-20
spinal cord tumors 318
spinal dysraphism 177, 317
spine injury 318
vascular malformations
316-17
neurophysiology 313-14
surgery, see neurosurgery
neural tube defects 422
myelomeningocele 422
spina bifida 177, 317
neuraxial blockade 224-6, 451-2
neuroblastoma 331
neurologic critical incidents
altered mental status 1234
blindness, postoperative 125-6
delayed emergence 127-8
emergence agitation 129-30
increased intracranial
pressure 131-3
intraoperative awareness 134-5
loss of somatosensory/motor
evoked potentials 252
peripheral nerve injury 136-8
seizure 139-40
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stroke 141-3
neuromuscular blocking
agents 194-7
depolarizing muscle
relaxants 194-5
succinylcholine 194-5

hepatic metabolism 335
intermediate-acting
nondepolarizing muscle
relaxants 195-7
atracurium 195-6
cisatracurium 196
rocuronium 196-7
vecuronium 196
long-acting nondepolarizing
muscle relaxants 195
pancuronium 195
reversal agents 197
anticholinesterase agents 197
neurophysiologic monitors 250-3
bispectral index (BIS) 249,
251-2
brainstem auditory evoked
responses 251
electroencephalography
(EEG) 251
electromyography (EMG) 250-1
motor evoked potentials,
see motor evoked
potentials (MEP)
near-infrared spectroscopy
(NIRS) 251
somatosensory evoked
potentials, see somatosensory
evoked potentials (SSEP)
neurosurgery 414-16
brain tumors, see brain tumors
cranial procedure, see cranial
procedures
hydrocephalus,
see hydrocephalus
neural tube defects, see neural
tube defects
spine procedure 416

nicardipine 207

nitric oxide (NO) 201, 206-7

nitroglycerin 201, 207

nitroprusside 201

nitrous oxide 184

no-flow/low-flow phase,
resuscitation, see resuscitation

nondepolarizing muscle relaxants,
see neuromuscular blocking
agents

non-opioid analgesics 190, 192-3

acetaminophen 193, 451

acute pain management 451

adenotonsillectomy 440

ketorolac 193

preemptive analgesia 448
non-steroidal anti-inflammatory

drugs (NSAIDs) 192-3

Noonan syndrome 283
norepinephrine 200

obstructive shock 269

obstructive sleep apnea (OSA) 262,

288, 439
adenotonsillectomy 439-41
ENT surgery indication 437
obturator nerve 180
occult spinal dysraphism 177, 317

oculocardiac reflex (OCR) 424, 428

oliguria 161-2
omphalocele 413
ondansetron 208
ophthalmologic medications 424
ophthalmologic physiology 423-4
aqueous humor production and
drainage 424
intraocular pressure 423-4
medications and 424
oculocardiac reflex 424, 428
ophthalmologic surgery 423
anesthesia 425
postoperative nausea and
vomiting 425, 428-9
preoperative assessment 424
retinopathy of prematurity,
see retinopathy of
prematurity (ROP)
strabismus, see strabismus
surgery
opioid(s) 190
acute pain management 450
regional analgesia 451
adenotonsillectomy, limitations
in 440-1
adjunctive agents with 451
adverse effects 450
management 450-1
agonist-antagonists 192
nalbuphine 192
agonists 190-2
fentanyl 191
hydromorphone 192
meperidine 191
methadone 191
morphine 190-1
oxycodone 191
tramadol 192
antagonists 192

naloxone 192
chronic pain management 453-4
hepatic metabolism 335
long-term, for chronic

pain 453-4
preemptive analgesia 447

OPRMI1 gene 275
optical stylets, indirect airway
management 237-8
oral airways 232
orbital hypertelorism 458
orthognathic surgery 458
orthopedic surgery
arthrogryposis multiplex
congenita 432
cerebral palsy 431-2
fat embolism 431
general considerations 430
osteogenesis imperfecta 432
pain control 431
scoliosis, see scoliosis surgery
tourniquet use 430-1
orthopedic trauma 491
osteogenesis imperfecta (OI) 432
otolaryngology, see ear, nose and
throat (ENT) surgery
oxycodone 191
oxygen desaturation, infants 285

pacemaker/implantable
cardioverter defibrillator
(ICD) 383-5
electromagnetic interference 385
indications 383
intraoperative management 384
magnet use 385
pacemaker codes 383, 384
postoperative management 384
preoperative management 384
packed red blood cells (PRBC)
217-18
pain 446
assessment 446, 449-50
neurophysiology and

perception 447
postoperative, evaluation 263

pain management

acute pain 449-52
pharmacologic
interventions 450-1
preoperative history and
assessment 449-50
regional analgesia 451-2
adenotonsillectomy 440
burn patients 494
chronic pain 453-6
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pain management (cont.)
complex regional pain
syndrome 454
long-term opioid
analgesics 453-4
perioperative
management 455
phantom limb pain 454-5
craniofacial reconstruction 462
general considerations 446-8
lung isolation and thoracic
surgery 472-3
preemptive analgesia and
multimodal approach 447-8
see also non-opioid analgesics;
opioid(s)
pancuronium 195
parathyroid gland 339, 340
Parkland formula 494

patent ductus arteriosus (PDA) 374

left-to-right shunting 295
ligation 410
neonatal surgery 410

patient (proxy) controlled analgesia

(PCA) 450
peak airway pressures,
increased 26-7
pectus excavatum repair 479-80
anesthetic management 480
pediatric advanced life support
(PALS) 267-8
pericardial disease 299-300
pericardial tamponade 65-6,
299-300
pericarditis 298
periodic breathing 286
perioperative fluid requirements
211,214
perioperative pain
management 455
peripheral anesthesia 227-30
acute pain management 452
lower extremity blocks 228-9
truncal blocks 228
upper extremity blocks 228
peripheral nerve injury 136-8
peripheral nervous system
anatomy 178-80
brachial plexus 178-9
head and neck 178
lumbar plexus 179-80
sacral plexus 180
persistent fetal circulation 294-5
phantom limb pain (PLP) 454-5
pharmacodynamics 182
pharmacogenetics 274-6

anesthesia and genomics 275
pharmacokinetics 181-2
absorption 181
clearance/metabolism 181-2
distribution of drugs 181
pharmacology 181-2
pharmacodynamics 182
pharmacokinetics,
see pharmacokinetics
see also specific drugs/drug groups
phentolamine 201
phenylephrine 200
pheochromocytoma 353
physical examination,
preoperative 255-6
Pierre Robin sequence 281
pituitary gland 338, 339
placenta 398
plastic surgery
brachial plexus surgery 459
cleft lip/palate, see cleft lip and
palate surgery
cosmetic procedures 459
craniofacial, see craniofacial
reconstruction
cystic hygromas 458
general considerations 457-9
hand surgery 459
hemangiomas 458-9
hemifacial microsomia 457
midface procedures 457-8
orbital hypertelorism 458
orthognathic surgery 458
tissue expanders 459
platelets, transfusion 219
pneumoperitoneum 405-6
pneumothorax, tension 35-6
polyuria 163-4
popliteal fossa block 229
post-anesthesia care unit (PACU)
chronic pain management 455-6
discharge from 263
evaluation and management
in 262-3
postoperative apnea 286
postoperative care 262-3
blindness 125-6
discharge criteria 263
emergence agitation,
see emergence agitation
vital signs and oxygenation 262
postoperative nausea and vomiting
(PONV) 263, 265-6
clinical and economic
implications 265
ENT surgery 438

incidence 265
ophthalmologic surgery
425, 428-9
prophylactic and therapeutic
antiemetics 266
risk factors 265
risk prediction and scoring
system 265
strategies to reduce risk 265-6
potassium, excretion/balance 323
power failure 149-50
Prader Willi syndrome 276
preoperative care 254-7
age-related risk factors 256
fluid status assessment 211
history evaluation 254-5
informed consent 256
laboratory testing 256
physical examination 255-6
psychological preparation 256-7
separation anxiety, see separation
anxiety, preoperative
see also specific conditions
pressure overload 308
prolonged QT interval 67-8
propofol 188, 434
prostaglandin E, 201
psychological preparation,
preoperative 2567
pulmonary artery pressure
(PAP) 309
pulmonary edema,
postoperative 263
pulmonary embolism,
thrombotic 80-1
pulmonary hypertension 309-11
acute crisis 69-71, 310-11
chronic 311
etiology 309-10
mechanisms of cardiovascular
risk in 310-11
perioperative
considerations 311
post-bypass 368-9
transplantation
contraindication 391
pulmonary system, see airway(s)
pulmonary to systemic blood flow
(Q,:Qy), ratio of 369
pulmonary vascular resistance
(PVR) 69, 369, 392
pulmonic insufficiency (PI) 302
pulmonic stenosis (PS) 303
pulseless electrical activity 72-3
pulse oximetry 247
pyloric stenosis 330
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QT interval, prolonged 67-8

radial nerve 179
radiation therapy 467
rapid sequence induction, in
trauma 490
reactive airway disease/
asthma 290-1
receptor pharmacology 198
rectus sheath block 228
reentrant supraventricular
tachycardia 305
regional anesthesia 221-3
acute pain management 451-2
advantages 221
central blockade 224-6
caudal block 225
epidural 226
hypotension and 223
peripheral blocks vs. 222
spinal blockade 224-5
neuraxial blockade 224-6, 451-2
pediatric vs. adult 222-3
peripheral, see peripheral
anesthesia
safety 221
test dose, use of 222
ultrasonography 221-2
regurgitant lesions 301
remote anesthesia locations 466-8
anesthetic management 467-8
common off-site
procedures 467-8
limitations 466-7
standards, and setup
checklist 466
renal disease, end-stage
(ESRD) 487-9
renal system
anatomy and physiology 322-3
developmental anatomy 322
neonatal 409
physiology 322-3
anesthetic considerations
intraoperative 325-6
postoperative 326
preoperative 325
critical incidents
oliguria 161-2
polyuria 163-4
medical conditions 324-6
acute kidney injury
(AKI) 324-5
chronic kidney disease
(CKD) 325
renal transplantation 487-9

intraoperative management 488-9
perioperative considerations 487
postoperative care 489
respiratory acidosis 37-8, 291
respiratory alkalosis 39-40
respiratory distress syndrome 408
respiratory failure, acute 267
respiratory system
anatomy and physiology
171, 285-6
fetal development 285
neonates 408
critical incidents, see airway(s)
in laparoscopic procedures 406
medical conditions 287-9
bronchopulmonary
dysplasia 287-8
cystic fibrosis 290-1
obstructive sleep apnea,
see obstructive sleep
apnea (OSA)
reactive airway disease/
asthma 290-1
respiratory acidosis 37-8
respiratory alkalosis 39-40
respiratory failure, acute 267
sleep-disordered
breathing 288
preoperative examination 255
respiratory tract infections, upper,
see upper respiratory tract
infection
restrictive cardiomyopathy
298-9, 309
resuscitation 243-6, 490
cardiopulmonary and advanced
life support 267-8
epidemiology 243
fetal 399
no-flow/low-flow phase 244-5
airway and ventilation 244
circulation 244
medications 245
vascular access 244-5
post-resuscitation care 245-6
pre-arrest phase 243
retinopathy of prematurity (ROP)
409, 426-7
anesthetic management 427
definition 426
pathophysiology 426
risk factors 426
treatment and
classification 426-7
return of spontaneous circulation
(ROSC) 267

rhabdomyoma 300

rhythm disorders (cardiac) 304-7
conduction disorders 304
medications 202
supraventricular

arrhythmias 304-6

ventricular arrhythmias 306

rocuronium 196-7

sacral plexus anatomy 180
saphenous nerve block 229
sciatic nerve 180
sciatic nerve block 229, 452
scoliosis surgery 433-6
anesthetic management 434-5
intraoperative blood loss 435
intraoperative complications 435
positioning 434
postoperative care 435-6
preoperative evaluation 433-4
technique 433
sedatives, hepatic metabolism
334-5
seizure(s) 139-40
seizure disorder 319-20
anesthetic management 319-20
surgical management 320
separation anxiety,
preoperative 258-9
behavioral interventions 259
expected outcomes 258
incidence/risk factors 258
pharmacologic
interventions 259
serum osmolality 323
sevoflurane 184
shock 268-9
cardiogenic 269
distributive 269
hypovolemic 269
obstructive 269
uncompensated 268-9
sickle cell crisis 156-7
sickle cell disease 362-3
sildenafil 208
single nucleotide polymorphism
(SNP) 274
single ventricle, palliation
379, 380-1
sinus node dysfunction 304
sinus tachycardia 74-5
sleep apnea, obstructive,
see obstructive sleep apnea
sleep-disordered breathing 288
sodium nitroprusside 207
sodium reabsorption/balance 323
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somatosensory evoked potentials
(SSEP) 250
acute loss, differential
diagnosis 252
management, loss of 252
spina bifida 177, 317
spinal blockade 224-5
spinal canal 312-13
spinal cord
anatomy 175-6
tumors 318
spinal dysraphism 177, 317
spinal muscular atrophy 276
spinal surgery
loss of somatosensory/motor
evoked potentials 252
procedures 416
spine
injury 318
preoperative examination 256
status epilepticus 319
stenotic lesions 302-3
strabismus surgery 427-8
associated conditions 427-8
oculocardiac reflex 428
topical eye medications 428
stridor 33-4, 231
post-extubation, Down
syndrome 278
stroke 141-3
subglottic region
anatomy 174
stenosis 443-4
succinylcholine 194-5, 494
superficial peroneal nerve
block 229
superior vena cava (SVC)
syndrome 475
supraclavicular block 228
supraglottic airway devices 232
fiberoptic-guided
intubation 237
supraorbital nerve 178
supratentorial tumors, see brain
tumors
supratrochlear nerve 178
supraventricular arrhythmias
304-6
supraventricular tachycardia (SVT)
76-7,304-5
reentrant 305
sural nerve block 229
surfactant 231
syndrome of inappropriate
antidiuretic hormone
secretion (SIADH) 346, 349

systemic inflammatory response
system (SIRS) 492

temperature, monitoring 248
tension pneumothorax 35-6
tetralogy of Fallot 375-6
spells 78-9, 376
thalassemia 360
thermoregulation 172
thiopental 186
thoracic surgery 469-73
indications 469-70
intraoperative
considerations 470-1
lung isolation, see lung isolation
mediastinal masses,
see mediastinal masses
pathophysiology 470
pectus excavatum repair 479-80
preoperative considerations 469
preoperative preparation 470
video thoracoscopic
procedures, see video-assisted
thoracoscopic procedures
thrombocytopenia 361
thrombocytopenic purpura,
idiopathic (ITP) 361
thrombopoiesis 355
thrombotic pulmonary
embolism 80-1
thyroid gland 339-40
disorders 351-2
Down syndrome and 279
hyperthyroidism
(thyrotoxicosis) 120-2,
342-3,351-2
hypothyroidism 343-4,
345, 352
perioperative
management 352
thyroid storm 343
thyrotoxicosis (hyperthyroidism)
120-2, 342-3, 351-2
tibial nerve 180
tibial nerve block 229
tissue expanders 459
tonsillitis, recurrent 439
total anomalous pulmonary venous
return 377
total body water and fluid
compartments 210
total intravenous anesthesia
(TIVA), scoliosis surgery 434
tourniquet use, orthopedic
surgery 430-1
tracheostomy 442-3

tramadol 192
transfusions 217, 218
compatibility, red cell antigens
and 217
complications 219-20
craniofacial reconstruction 461
rationale 218
reactions 158-60
sickle cell disease 363
see also blood products
transitional circulation 294
transplant surgery 481
cardiac, see cardiac
transplantation
general anesthetic
considerations 481-2
hepatic, see hepatic
transplantation
post-transplant patient 482
renal transplant surgery,
see renal transplantation
transposition of the great
arteries 376
transversus abdominis plane (TAP)
block 228, 452
trauma surgery 490-1
burns, see burn surgery
traumatic brain injury (TBI) 490-1
Treacher Collins syndrome 281
tricuspid regurgitation (TR) 301-2
tricuspid stenosis 303
truncal blocks 228
truncus arteriosus 377
tumors
abdominal, see abdominal tumor
brain, see brain tumors
cardiac 300
spinal cord 318
twins, fetal surgery
indications 396

ulnar nerve 179
ultrasonography
guided intubation, airway
management 238
peripheral nerve blocks 227
regional anesthesia 221-2
umbilical hernia 331
Univent tube 472
upper airway obstruction 41-2
adenotonsillectomy and 440
Down syndrome 278
upper extremity blocks 228
upper respiratory tract infections
259-61
ENT surgery and 437

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9781107687585
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-68758-5- Handbook of Critical Incidents and Essential Topics in Pediatric Anesthesiology

Edited by David A. Young and Olutoyin A. Olutoye

Index
More information

Index 511

intraoperative management 260-1

preoperative assessment 260
urologic surgery 496-7

common procedures 496-7

emergency procedures 496

intraoperative

considerations 497
preoperative considerations 496

VACTERL/VATER syndrome 281
valvular disorders 301-4
aortic insufficiency 302
mitral regurgitation 301
pulmonary stenosis 303
pulmonic insufficiency 302
regurgitant lesions 301, 302
stenotic lesions 302-3
tricuspid regurgitation 301-2
vascular access
Down syndrome 279
inability to obtain 57-8
renal transplantation 488
resuscitation 244-5, 268
trauma patients 490
vascular malformations 316-17
vasoconstrictors 200
norepinephrine 200

phenylephrine 200
vasopressin 200
vasodilators 201
inhaled nitric oxide 201
nitroglycerin 201
nitroprusside 201
phentolamine 201
prostaglandin E, 201
vasopressin 200
vecuronium 196
vein of Galen malformations 317
velocardiofacial (Di-George)
syndrome 282
veno-arterial (VA) cannulation,
ECMO 271
venous air embolism 82-3
veno-venous (VV) cannulation,
ECMO 271
ventilation
difficult 14-16
resuscitation 244
see also airway management
ventricular arrhythmias 306
ventricular fibrillation 84-5, 306
ventricular septal defect
(VSD) 372-3
ventricular tachycardia 86-7, 306

ventriculoperitoneal (VP) shunt
418,419
vertebral column
anatomy 175
caudal space anatomy 176
epidural space anatomy 176
spinal cord 175-6
video-assisted thoracoscopic
procedures 478-9
advantages 478
complications 479
pre-/intraoperative
management 478-9
vocal cords, anatomy 174
volume overload 308
volvulus 330
vomiting, postoperative,
see postoperative nausea and
vomiting (PONV)
Von Willebrand disease (vWD)
363-4

water, see fluid management
Williams syndrome 282
Wilms tumor
(nephroblastoma) 331
Wis-Hipple blade 235
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