
Cambridge University Press & Assessment
978-1-316-63671-8 — Essentials of Trauma Anesthesia
Albert J. Varon, Charles E. Smith
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Index

Abbreviated Burn Severity
Index (ABSI), 261–264

ABCDE protocol of ATLS, 18,
21–22

Abdominal and Cardiac
Evaluation with
Sonography in Shock
(ACES), 140

abdominal compartment
syndrome, 240–241

abdominal trauma
anatomic considerations, 232
angiographic embolization,
242–243

blunt trauma, 232
damage control laparotomy,
239–240

definitive repair surgery, 241
diagnostic studies, 234–235
early involvement of the
anesthesiologist, 233

exploratory laparoscopy, 237
exploratory laparotomy,
237–239

great vessel injuries, 242
gunshot wounds, 233
hemodynamic instability in
the preoperative period,
235

intraoperative management,
177–179

intraperitoneal injuries, 241
key points, 244–245
management challenges,
232

mechanisms of injury,
232–233

patient history, 233–234
penetrating trauma,
232–233

physical examination of the
abdomen, 234

preoperative evaluation and
management, 233–235

re-exploration surgery,
240–241

release of abdominal
compartment syndrome,
240–241

resuscitative endovascular
balloon occlusion of the
aorta (REBOA), 243–244

retroperitoneal injuries, 242
stab wounds, 232

acid-base balance
postoperative considerations,
169–170

acute respiratory distress
syndrome (ARDS), 167

acute traumatic coagulopathy
(ATC), 70–71

adductor canal block, 116–117
Advanced Cardiac Life Support

(ACLS)
pregnant patient, 304–305,
312

Advanced Trauma Life Support
(ATLS), 18–22

ABCDE protocol, 18, 21–22
golden hour concept, 18
guidelines for initial airway
and ventilatory
management, 29–31

scene safety, 11
use of supraglottic devices,
37

Agency for Healthcare
Research and Quality, 57

Aintree intubation catheter,
37–39

air bags
injuries caused by, 8
prevention of trauma
deaths, 7

airway compromise
general anesthesia, 90

airway exchange catheter
(AEC), 37

airway management
abdominal trauma, 235
ASA difficult airway
algorithm modified for
trauma patients, 35–36

ATLS guidelines for initial
management, 29–31

ATLS protocol, 18
awake intubation, 34
burn patients, 270–271

causes of obstruction or
inadequate ventilation, 20

cervical spine injury, 34
concerns about the use of
cricoid pressure, 33–34

considerations for trauma
patients, 29

cricothyroidotomy, 40
difficult airway, 37
emergency airway
management in
maxillofacial trauma,
206–207

equipment required to secure
the airway, 31

failed intubation, 40
flexible bronchoscopy, 40
general anesthesia, 88–90
geriatric patients, 296–297
indications for tracheal
intubation, 30–31

induction agents, 32–33
key points, 42
laryngeal mask airway
(LMA), 38–39

laryngeal tube airway (LTA),
39

maxillofacial trauma surgery,
209–210

medications used in securing
the airway, 31

neuromuscular blocking
drugs (NMBDs), 32–33

oxygenation for RSI,
33–34

pediatric patients, 278–279
penetrating neck injury, 41
pregnant trauma patient,
309–310

prehospital care, 11
primary survey, 21
rapid sequence induction
(RSI), 32–33

securing the airway in a
trauma setting, 29–31

spinal cord injury (SCI),
189–193

supraglottic devices, 37–39
surgical airway, 40

317

www.cambridge.org/9781316636718
www.cambridge.org


Cambridge University Press & Assessment
978-1-316-63671-8 — Essentials of Trauma Anesthesia
Albert J. Varon, Charles E. Smith
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

airway management (cont.)
surgical airway in
maxillofacial trauma, 208

tracheal tube introducers, 37
tracheostomy, 40
transfer from prehospital to
hospital care, 29–31

use of manual in-line
stabilization (MILS), 34

videolaryngoscopy, 35–37
albumin, 52
aminocaproic acid, 78
amnestic drugs, 84
amputation
traumatic, 256

anemia
traumatic brain injury (TBI)
and, 181–182

anesthesiologists
challenges of monitoring
trauma patients, 124

challenges presented by
trauma patients, 82

contribution to massive
transfusion protocols, 76

role in initial evaluation and
management, 18–20

role in trauma care, 16–17
role in traumatic brain injury
(TBI), 173

anesthetic agents/management
abdominal compartment
syndrome, 240–241

abdominal trauma, 236–237
angiographic embolization,
242–243

burn patients, 96
burns, 269–273
cardiac injury, 95–96
damage control laparotomy,
239–240

exploratory laparotomy,
238–239

general anesthesia, 91–94
geriatric patients, 290–295,
299–302

great vessel injuries, 242
head injury, 94–95
hypovolemia, 91–94
intraperitoneal injuries, 241
maxillofacial reconstructive
surgery, 210

musculoskeletal trauma, 247,
250–251

ocular trauma, 202–204
pediatric patients, 212–213

pregnant trauma patient,
306–313

retroperitoneal injuries, 242
traumatic brain injury (TBI),
179–180

angiographic embolization,
242–243

angiography
during initial evaluation and
management, 24–25

antecubital vein
cannulation, 58

anterior cord syndrome, 192
antibiotics, 84
anticoagulated trauma patient,

78–80
antifibrinolytic agents,

77–78, 195
aortic dissection, 95
diagnostic echocardiography,
144–145

aortic trauma, 228–229
arterial catheterization,

66–67
axillary artery, 67
brachial artery, 67
dorsalis pedis artery, 67
femoral artery, 67
indications for, 66
infection rates, 66
monitoring trauma patients,
126–129

radial artery, 66–67
sites for, 66–67

AS1 solution (adenine, glucose,
mannitol, and sodium
chloride), 71

ASA difficult airway algorithm
modified for trauma patients,
35–36

supraglottic devices, 37
aspiration prophylaxis, 88–90
atropine, 84
awake intubation, 34
awareness monitoring, 128
axillary artery
catheterization, 67

axillary block, 112–113

bag-valve mask (BVM),
30, 33

base deficit
serum markers for,
135–136

Beck’s triad, 226
beta-blockers, 96

bicycle collisions
mechanisms of injury, 9

bicycle helmet use
prevention of trauma deaths
and injuries, 6–7

BIS (bispectral index) monitor,
91, 128

blast injuries
mechanisms of, 10

Blaylock, Alfred, 44
bleeding
prehospital care, 11–12

blood loss prevention
spinal cord injury (SCI),
195–196

blood pressure (BP)
non-invasive monitoring,
125

shock and, 45
blood products, 71
blood typing, 72–73
compatibility, 72–73
cross-matching, 72–73
cryoprecipitate, 71–72
fresh frozen plasma (FFP), 71
plasma products, 71
platelets, 72
red blood cells, 71
use of universal donor
products, 72–73

whole blood, 72
blood typing, 72–73
blunt aortic injury
diagnostic echocardiography,
144–145

brachial artery
catheterization, 67

Brain, Archie, 38
breathing
abdominal trauma, 235
ATLS protocol, 18
geriatric patients, 297
pediatric patients, 278–279
prehospital care, 11
primary survey, 21

Brown–Sequard syndrome, 192
burns
Abbreviated Burn Severity
Index (ABSI), 261–264

airway management,
270–271

anesthetic agents, 96
270–272

anesthetic management,
269–273

chemical burns, 266

318 Index

www.cambridge.org/9781316636718
www.cambridge.org


Cambridge University Press & Assessment
978-1-316-63671-8 — Essentials of Trauma Anesthesia
Albert J. Varon, Charles E. Smith
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

classification of burn injuries,
261

electrical burns, 266
epidemiology, 261–262
estimation of extent and
depth, 261

estimation of probability of
survival, 261–264

initial management, 267–269
intrahospital transport
considerations, 269

intraoperative fluid
management, 272

key points, 273
monitoring burn patients,
269–270

pathophysiology, 265
pharmacology for severe
burns, 267

postoperative period,
272–273

regional anesthesia, 272
smoke inhalation, 266–267
specialist burn center
referral, 261–265

tracheal extubation, 272

calcium chloride, 84
‘cannot intubate, cannot

ventilate’ situation, 11
37–38

capnography, 125–126
cardiac arrest
echocardiography
monitoring of the
precardiac arrest state,
151

cardiac injuries
anesthetic agents and, 95–96
caused by chest trauma,
222–227

emergency department
thoracotomy, 226–227

gunshot wounds, 226
myocardial contusion, 222
penetrating injuries, 222
tamponade, 225–227

cardiac output
dynamic monitors of fluid
bolus responsiveness,
132–134

echocardiography
monitoring, 148–149

monitoring, 124–131
predicting ‘recruitable’
cardiac output, 124

cardiac tamponade, 49, 52,
225–227

diagnostic echocardiography,
142–144

cardiogenic shock, 49
cardiopulmonary arrest
guidelines for withholding or
termination of
resuscitation, 11–12

trauma patients found in,
11–12

cardiovascular management
spinal cord injury (SCI),
193–194

catheters
factors influencing flow, 56

cauda equina syndrome, 192
central cord syndrome, 192
central venous access, 57

59–60
introducer catheters, 64–65
large-bore multi-lumen
catheters, 65

large-bore single-lumen
catheters, 64–65

sites of central line
placement, 60–64

small-bore multi-lumen
catheters, 64

types of central venous
catheters, 64–65

central venous catheter
monitoring trauma patients,
129

cerebral perfusion pressure
(CPP) monitoring, 134

cervical spine
precautions in general
anesthesia, 90

cervical spine injury, 11
airway management, 34
use of manual in-line
stabilization (MILS), 34

Cethrin, 198
chemical burns, 266
chest trauma
aortic injury, 228–229
approach to management,
212–213

blunt trauma, 212–214
cardiac injuries, 222–227
emergency department
thoracotomy, 226–227

flail chest, 216–218
geriatric patients, 301
gunshot wounds, 212–213

hemothorax, 219–220
iatrogenic injuries, 213
indications for operative
intervention, 212–213

key points, 229–230
mechanisms of injury,
212–214

mortality caused by, 212
one-lung ventilation,
220–224

pathophysiology, 213–214
penetrating injuries, 212–213
pneumothorax, 218–219
pulmonary contusion,
214–216

rib fractures, 216–218
stab wounds, 212–213
tracheobronchial injury, 218
vascular air embolism after,
220

child restraints
injuries caused by, 8
prevention of trauma
deaths, 7

children
use of booster seats, 8
See also pediatric trauma

circulation
abdominal trauma,
235–236

ATLS protocol, 18
geriatric patients, 297–298
pediatric patients, 279–280
prehospital care, 11–12
primary survey, 21

citrate-phosphate-dextrose
with adenine (CPDA-1),
71

coagulation
effects of regional anesthesia,
103

coagulation assessment,
156–162

bedside point-of-care (POC)
coagulation tests,
157–162

clinical presentation, 156
medical history, 156
rotational
thromboelastometry
(ROTEM), 157–162

Sonoclot, 157–162
standard lab coagulation
tests, 157

thromboelastography (TEG),
157–162

Index 319

www.cambridge.org/9781316636718
www.cambridge.org


Cambridge University Press & Assessment
978-1-316-63671-8 — Essentials of Trauma Anesthesia
Albert J. Varon, Charles E. Smith
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

coagulation assessment (cont.)
viscoelastic coagulation
testing, 157–162

coagulation balance, 154
coagulation system
activation by tissue factor
(TF), 155

cell-based model of
coagulation, 156

current concepts, 155–156
hemostatic mechanisms, 155
limitations of the cascade
model, 155

role of thrombin, 155
coagulopathy
acute traumatic coagulopathy
(ATC), 70–71

early transfusion approaches
in trauma, 73–75

goal-directed treatment,
74–75

key points, 80, 163
pathophysiology in trauma,
70–71

pragmatic approach, 80
recombinant clotting factors,
78

trauma-induced
coagulopathy, 70–71

traumatic brain injury (TBI)
and, 182

treatment, 162
colloids, 52
Committee on Fluid

Resuscitation for Combat
Casualties, 51

compartment syndrome
abdominal, 240–241
musculoskeletal trauma,
256–257

regional anesthesia and, 104
concentrated clotting factors,

78–79
costs of trauma to society, 3–6
Cowley, R Adams, 45
craniotomy, 25
cricoid pressure, 90
concerns about the use of,
33–34

cricothyroidotomy, 11, 40
crisis resource management

(CRM)
anesthesiologist familiarity
with, 20

application to trauma team
training, 27

crush injuries
musculoskeletal trauma,
258–259

cryoprecipitate, 71–72
CT imaging
during initial evaluation and
management, 24

damage control
concept in surgery, 25–27

damage control laparotomy
abdominal trauma, 239–240

damage control hemostatic
resuscitation, 54–55

damage control surgery
general anesthesia, 97–99

definitive repair surgery
abdominal trauma, 241

desflurane, 93–94
dexmedetomidine, 185
dextran, 52
difficult airway
ASA algorithm modified for
trauma patients, 35–36

supraglottic devices, 37
disability/exposure assessment
ATLS protocol, 18–19
prehospital, 12
primary survey, 21

disseminated intravascular
coagulation (DIC), 71, 182

pregnant trauma patient, 311
dorsalis pedis artery
catheterization, 67

drinking age laws
prevention of trauma
deaths, 7

dual-lumen airways, 11

echocardiography in trauma
air and fat emboli
monitoring, 149

aortic dissection diagnosis,
144–145

blunt aortic injury diagnosis,
144–145

cardiac output (CO)
assessment, 148–149

cardiac tamponade
diagnosis, 142–144

clinical applications, 139–149
diagnostic applications,
139–146

FAST examination, 139–140
hemodynamic monitoring,
148–149

hemothorax diagnosis, 142
hypovolemia diagnosis,
145–146

indications in non-cardiac
surgery patients, 138–140

intracardiac shunting, 149
intrapulmonary shunting,
149

key points, 151
monitoring applications,
146–149

myocardial contusion
diagnosis, 145–146

myocardial ischemia
monitoring, 148

performance of the
perioperative
echocardiography
examination, 149–151

pericardial effusion
diagnosis, 142–144

pneumothorax diagnosis,
140–141

pre-cardiac arrest state, 151
pulmonary emboli
monitoring, 149

range of applications, 138
regional wall abnormality
(RWMA) monitoring,
148

shunting, 149
technological developments,
138

transesophageal
echocardiography (TEE),
138–140

transthoracic
echocardiography (TTE),
138–140

valvular lesion monitoring,
148

valvular regurgitation
diagnosis, 145–146

ventricular function
monitoring, 147

volume status monitoring,
146–147

elbow block, 113
electrical burns, 266
electrocardiography (ECG),

126, 169
electromyography
spinal cord injury (SCI), 197

emboli
air embolism after chest
trauma, 220

320 Index

www.cambridge.org/9781316636718
www.cambridge.org


Cambridge University Press & Assessment
978-1-316-63671-8 — Essentials of Trauma Anesthesia
Albert J. Varon, Charles E. Smith
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

echocardiography
monitoring, 149

fat embolism syndrome, 256
emergency medical services

(EMS) system
prehospital care of trauma
victims, 10–11

empiric transfusion ratios, 74
epidemiology of trauma,

1–6
epidural block, 121–122
epinephrine, 84
epsilon-aminocaproic acid

(EACA), 195
equipment
for tracheal intubation, 31
trauma area setup, 17–18

esmolol, 185
etomidate, 32, 84, 88,

91, 94
burn patients, 270
physiologic effects, 92

exploratory laparoscopy
abdominal trauma, 237

exploratory laparotomy
abdominal trauma, 237–239

explosions
mechanisms of injury, 10

exposure
ATLS protocol, 18
primary survey, 22

extended FAST (eFAST)
examination, 140

external jugular vein
cannulation, 58

Factor III, 70, 156
Factor V, 155
Factor VII, 70, 78, 155
Factor VIII, 71
Factor IX, 156
Factor X, 70, 78
Factor Xa, 156
Factor XI, 155–156
Factor XIII, 71, 155–156
falls, 7–8
geriatric patients, 290
risk with regional anesthesia,
104–105

FAST examination, 139–140
during initial evaluation and
management, 24

fat embolism syndrome, 256
femoral artery
catheterization, 67

femoral nerve block, 116

femoral vein
cannulation, 64

femur fracture management,
249–251

fentanyl, 84, 94, 185
fibrin, 77
fibrinogen, 71
fibrinogen concentrate, 78, 84
fibronectin, 71
flail chest, 216–218
flexible bronchoscopy, 40
frailty index, 296
fresh frozen plasma (FFP), 71
frontal air bags
prevention of trauma
deaths, 7

funding for trauma research, 6

gastrointestinal support
postoperative care, 170–171

general anesthesia
airway compromise, 90
airway management, 88–90
aspiration prophylaxis,
88–90

burns and anesthetic agents,
96

cardiac injury and anesthetic
agents, 95–96

cervical spine precautions, 90
consequences of
hypothermia, 96–98

damage control surgery,
97–99

goals of general anesthesia
for trauma, 87

head injury and, 94–95
hypovolemia and anesthetic
agents, 91–94

key points, 100
maintaining normothermia,
96–98

monitoring, 84
musculoskeletal trauma, 247
operating room setup,
83–84

preoperative preparation,
82–86

selection of anesthetic and
adjunct drugs, 86–87

geriatric trauma
age-related changes in
physiology, 290–295

aging population, 290
anesthesia for common
injuries, 299–302

cardiovascular decline with
age, 291–292

central nervous system
changes with age, 293

chest trauma, 301
closed head trauma,
301–302

etiologies, 290
falls, 7–8, 290
hip fracture, 300–301
intraoperative management,
296–299

intraoperative monitoring,
298

key points, 303
medications taken by the
patient, 295–296

orthopedic trauma, 299–301
outcomes, 302
pharmacological changes
related to aging, 293–295

preexisting conditions, 295
preoperative evaluation,
295–296

renal function decline with
age, 293

respiratory function decline
with age, 292

rib fractures, 301
risk of postoperative
delirium, 293

splenic trauma, 301
suicide with firearms, 290
temperature control, 299
traffic accidents, 290
traumatic brain injury (TBI),
301–302

Glasgow Coma Scale (GCS), 22
modified for children, 278

Glasgow Coma Scale (GCS)
score, 12, 19, 29, 134, 168,
233

Glidescope, 36, 220
glucose control
traumatic brain injury (TBI),
182–183

golden hour concept, 18
shock, 45

great vessel injuries, 242
gunshot wounds
abdominal trauma, 233
cardiac injuries, 226
chest, 212–213
death rates, 9
mechanisms of injury,
9–10

Index 321

www.cambridge.org/9781316636718
www.cambridge.org


Cambridge University Press & Assessment
978-1-316-63671-8 — Essentials of Trauma Anesthesia
Albert J. Varon, Charles E. Smith
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

gunshot wounds (cont.)
pregnant trauma patients, 304
suicide with firearms, 290

Hagen–Poiseuille equation, 56
head injury
general anesthesia and, 94–95

hemodynamic instability
regional anesthesia and,
102–103

hemodynamic monitoring
echocardiography, 148–149

hemorrhage
as a preventable cause of
death, 69

key points, 80
mortality rates, 44–45
pragmatic approach, 80
resuscitative endovascular
balloon occlusion of the
aorta (REBOA), 243–244

hemorrhagic shock, 44–45, 47,
49, 69–70

early resuscitation, 53–54
later resuscitation, 54
mechanisms, 70
recognition of, 69
resuscitation, 52–55, 70
stages of, 70
treatment, 70

hemostasis
abnormal, 154
key points, 163
mechanisms, 155

hemothorax, 219–220
diagnostic echocardiography,
142

hip fractures, 255, 300–301
hospital
trauma area setup, 17–18

hydromorphone, 84
hydroxyethyl starch, 52
hyperfibrinolysis, 71, 77
hypofibrinogenemia, 72
hypothermia, 22
consequences in trauma
patients, 96–98

maintaining normothermia,
96–98

temperature monitoring,
126–127

therapeutic, 183–184, 194–195
hypovolemia
and anesthetic agents, 91–94
diagnostic echocardiography,
145–146

ICU delirium, 166
immobilization
prehospital care, 12

induction agents, 32–33
infection
postoperative, 171
risk with regional anesthesia,
104

informed consent, 102
infraclavicular block, 111–112
initial evaluation and

management
ABCDE protocol of ATLS,
18, 21–22

additional considerations,
24–25

Advanced Trauma Life
Support (ATLS), 18–22

angiography, 24–25
before the patient arrives,
17–18

CT imaging, 24
damage control concept in
surgery, 25–27

FAST examination, 24
first contact, 20
golden hour concept in
ATLS, 18

imaging, 24–25
key points, 27
prehospital coordination with
the receiving hospital, 17

primary survey, 20–22
prioritization of surgical
management, 25–27

prioritization of trauma care,
18–25

resuscitation phase, 22–23
role of the anesthesiologist,
16–20

secondary survey, 23
teamwork of the trauma
team, 27

trauma area setup, 17–18
injury
three phases of, 1

internal jugular vein
cannulation, 62–64

international normalized ratio
(INR), 70

interscalene block, 109–110
intracardiac shunting
echocardiography
monitoring, 149

intracranial pressure (ICP)
monitoring, 134–135

intraoperative awareness
monitoring, 128

intraosseous (IO) access, 65
intraperitoneal injuries, 241
intrapulmonary shunting
echocardiography
monitoring, 149

introducer catheters, 64–65
isoflurane, 93–94

ketamine, 32, 84, 88, 91, 94–95
burn patients, 270
physiologic effects, 92

King LTS-D airway, 39
Kleihauer–Betke test, 312

labetalol, 185
lactate
monitoring, 135

lap belts
injuries caused by, 8

laparotomy, 25
laryngeal mask airway (LMA),

11, 30, 38–39
laryngeal tube airway (LTA),

30, 39
lateral femoral cutaneous nerve

block, 117
Le Fort classification of midface

fractures, 205
lethal triad (hypothermia,

coagulopathy, and
acidosis), 46, 70

lidocaine, 84, 119
local anesthetics
selection for regional
anesthesia, 119

toxicity, 120
lungs
one-lung ventilation, 220–224

manual in-line stabilization
(MILS)

use in suspected cervical
injury, 34

Marshall classification of
traumatic brain injury
(TBI), 174

mass casualty events, 6
massive transfusion
activation of massive
transfusion protocols, 76

complications, 77
definition, 75
role of massive transfusion
protocols, 75–76

322 Index

www.cambridge.org/9781316636718
www.cambridge.org


Cambridge University Press & Assessment
978-1-316-63671-8 — Essentials of Trauma Anesthesia
Albert J. Varon, Charles E. Smith
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

scope of massive transfusion
protocols, 76

maxillofacial trauma, 204
airway considerations for
surgery, 209–210

anesthetic considerations for
reconstructive surgery, 210

bleeding from injuries, 209
classification, 204–205
elective maxillofacial repair,
209–210

emergency airway
management, 206–207

key points, 210–211
Le Fort classification of
midface fractures, 205

mechanisms, 204
preoperative assessment,
205–207

preoxygenation, 208
rapid sequence induction
(RSI) and tracheal
intubation, 208

surgery considerations, 209
surgical airway, 208

McConnell’s sign, 149
mechanisms of injury
blasts, 10
explosions, 10
factors influencing severity of
injury, 7

falls, 7–8
penetrating trauma, 9–10
transportation-related
injuries, 8–9

mental status
prehospital assessment,
11–12

mepivacaine, 119
methylprednisolone, 198
midazolam, 84, 91, 94, 185
physiologic effects, 92

milrinone, 95
monitoring trauma patients
abdominal trauma, 236
arterial catheter, 128–129
ASA Standards for basic
monitoring, 124

awareness monitoring, 128
base deficit, 135–136
BIS (bispectral index)
monitor, 128

burn patients, 269–270
capnography, 125–126
cardiac output, 130–131
central venous catheter, 129

cerebral perfusion pressure
(CPP), 134

challenges for
anesthesiologists, 124

dynamic monitors of fluid
bolus responsiveness,
132–134

electrocardiography (ECG),
126

general anesthesia, 84
Glasgow Coma Scale (GCS)
score, 134

intracranial pressure (ICP),
134–135

intraoperative awareness
monitoring, 128

invasive monitors, 128–135
key points, 137
lactate, 135
neuromuscular monitoring,
128

non-invasive blood pressure
monitoring, 125

non-invasive monitors,
125–128

predicting ‘recruitable’
cardiac output, 124

pulmonary artery catheter,
129–130

pulse oximetry, 125
selection of monitors to use,
124

serum markers of tissue
perfusion and oxygen
debt, 135–136

temperature monitoring,
126–127

tissue acidosis, 135–136
tissue perfusion, 135
transesophageal
echocardiography (TEE),
127–128

trend monitoring, 124
venous saturation, 131–132
when monitors fail or are not
effective, 136–137

morphine, 84
motor evoked potentials

(MEP), 197
motor vehicle collisions
bicycle collisions, 9
death and injury rates, 8
mechanisms of injury,
8–9

motorcycle collisions, 9
pedestrian collisions, 9

motor vehicle trauma
preventive measures, 1

motorcycle collisions
mechanisms of injury, 9

motorcycle helmet use
prevention of trauma deaths
and injuries, 6–7

musculoskeletal trauma
choice of anesthetic
technique, 247

compartment syndrome,
256–257

crush injuries, 258–259
fat embolism syndrome, 256
femur fracture management,
251–252

general anesthesia, 247
hip fractures, 255
indications for urgent
surgical treatment, 246

key points, 259–260
life-threatening injuries, 246
limb-threatening injuries, 246
multiple fractures, 255
open fractures, 255
pain management, 250
pelvic fracture management,
253–254

preoperative preparations,
247–249

regional anesthesia, 247,
250–251

traumatic amputation, 256
vascular injury, 256

myocardial contusion, 222
diagnostic echocardiography,
145–146

myocardial ischemia
echocardiography
monitoring, 148

myoclonus, 94

National Highway Traffic
Safety Administration
(NHTSA), 7

neuraxial blocks, 120–122
neurogenic shock, 45
neurologic disability
ATLS protocol, 18–19
primary survey, 21

neurologic function
pediatric patients, 280–282

neuromuscular blocking drugs
(NMBDs), 11, 32–33, 84

abdominal trauma, 236
burn patients, 271

Index 323

www.cambridge.org/9781316636718
www.cambridge.org


Cambridge University Press & Assessment
978-1-316-63671-8 — Essentials of Trauma Anesthesia
Albert J. Varon, Charles E. Smith
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

neuromuscular blocking drugs
(NMBDs) (cont.)
ocular trauma, 203
pediatric patients, 285–286

neuromuscular monitoring,
128

nicardipine, 185
nitroglycerin, 96
nitrous oxide, 93–94
non-fatal trauma injuries
falls, 7–8
rates of, 3

norepinephrine, 84
nutritional support
postoperative care, 170–171

obstructive shock, 49
occult hypoperfusion

syndrome, 45–46
ocular trauma, 200
anesthetic management,
202–204

aspiration prophylaxis, 202
emergence from anesthesia,
203–204

induction agents, 203
intraocular pressure (IOP),
201

key points, 210–211
maintenance of anesthesia,
203

mechanisms, 200
neuromuscular blocking
drugs (NMBDs), 203
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preoperative evaluation,
200–201

rapid sequence induction
(RSI) and tracheal
intubation, 202

oculocardiac reflex, 201–202
open fractures, 255
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opioids, 94, 96
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pain management, 84
musculoskeletal trauma, 250
postoperative, 165–167

paravertebral block, 122
patient medications
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related to, 176–177
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mechanisms of injury in
motor vehicle collisions, 9

pediatric trauma
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anesthetic management,
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275–277
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induction technique, 285
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resuscitation, 275–283
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management, 287–288
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neuromuscular blocking
drugs (NMBDs), 285–286

postoperative care, 288
preoperative evaluation and
preparation, 283–285

primary survey, 275–282
role of the anesthesiologist,
275

secondary survey, 282–283
spinal cord injury without
radiographic abnormality
(SCIWORA), 282

types of trauma in children,
275

pelvic fracture management,
253–254

penetrating neck injury
airway management, 41

penetrating trauma
mechanisms of injury, 9–10

pericardial effusion
diagnostic echocardiography,
142–144

peripheral venous access, 57–59
phenylephrine, 84
plasma products, 71
plasmin, 77
platelet dysfunction, 71
platelets (blood products), 72

pneumothorax, 218–219
diagnostic echocardiography,
140–141

prehospital treatment, 11
posterior cord syndrome, 192
postoperative care, 164
acid/base considerations,
169–170

cardiovascular concerns,
168–169

gastrointestinal support,
170–171

ICU delirium, 166
infection and sepsis, 171
key points, 171–172
neurologic considerations,
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nutritional support, 170–171
pain management, 165–167
patient disposition, 164–165
renal considerations, 169–170
secondary resuscitation, 165
sedation, 165–167
transport from the operating
room, 164–165

ventilator management,
167–168

postoperative delirium
risk in geriatric patients, 293

pregnant trauma patient
Advanced Cardiac Life
Support (ACLS), 312

airway management,
309–310

anesthesia technique, 306
anesthetic management,
306–313

antifibrinolytics, 311
blunt trauma, 304
burns, 304–305
causes of trauma, 304
complications, 305–306
disseminated intravascular
coagulation (DIC), 311

emergency cesarean delivery
during cardiac arrest,
312

fetal monitoring, 313
fetal outcome, 305–306
imaging, 306
incidence of trauma in
pregnancy, 304

induction of anesthesia, 309
key points, 316
laboratory evaluation,
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mortality related to trauma,
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management, 313–315
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in pregnancy, 306–308

obstetric issues, 305–306
patient history, 306
penetrating trauma, 304
physical examination, 306
placental abruption, 305
positioning prior to
induction, 308

premedication, 306–308
primary survey,
306–308

resuscitation, 309–311
Rh sensitization, 312
transfusion, 309–311
uterine rupture, 305

prehospital care
airway management, 11
assessment of mental status,
11–12

bleeding, 11–12
breathing, 11
circulation, 11–12
coordination with the
receiving hospital, 17

disability/exposure
assessment, 12

guidelines for withholding or
termination of
resuscitation, 11–12

key points, 14–15
patient immobilization, 12
pneumothorax, 11
role of the emergency
medical services (EMS)
system, 10–11

trauma patients found in
cardiopulmonary arrest,
11–12

triage, 12–14
ventilation management, 11

prevention of trauma deaths
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primary survey of the trauma
patient, 20–22

procoagulation adjuncts, 77–78
propofol, 32, 84, 88, 91, 94–95,

185
burn patients, 270
physiologic effects, 92

protein C, 71, 155
prothrombin complex

concentrates, 78–79, 84
prothrombin time (PT), 70
prothrombinase, 70
public health initiatives
prevention of trauma deaths
and injuries, 6–7

pulmonary artery catheter
monitoring trauma patients,
129–130

pulmonary contusion, 214–216
pulmonary emboli
echocardiography
monitoring, 149

pulse oximetry, 125
pupillary response, 12

radial artery
catheterization, 66–67

rapid sequence induction (RSI),
32–33

failed intubation, 40
oxygenation and cricoid
pressure, 33–34

Rapid Ultrasound for Shock
and Hypotension (RUSH),
140

recombinant clotting factors, 78
recombinant Factor VIIa, 78,

84, 195
red blood cells
antigens, 72–73

red blood cells (blood
products), 71

re-exploration surgery
abdominal trauma, 240–241

regional anesthesia
adductor canal block,
116–117

ASRA guidelines, 103
axillary block, 112–113
burns, 272
catheter placement, 119
coagulation status and, 103
compartment syndrome,
104

concerns in trauma patients,
102–105

elbow block, 113
epidural block, 121–122
fall risk, 104–105
femoral nerve block, 116
general considerations, 102
hemodynamic instability,
102–103

infraclavicular block, 111–112
interscalene block, 109–110
key points, 122–123
lateral femoral cutaneous
nerve block, 117

local anesthetic selection, 119
local anesthetic toxicity, 120
lower extremity blocks,
114–119

musculoskeletal trauma, 247,
250–251

neuraxial blocks, 120–122
obtaining informed consent,
102

paravertebral block, 122
risk of infection, 104
sciatic nerve blocks, 117–119
subarachnoid block, 120–121
supraclavicular block,
110–111

traumatic nerve injury, 103
upper extremity blocks,
107–113

use of ultrasound, 105–107
regional wall abnormalities

(RWMAs)
echocardiography
monitoring, 148

remifentanil, 185
renal function
acute kidney injury (AKI),
169–170

postoperative care, 169–170
research
funding for trauma
research, 6

resuscitation
antifibrinolytic agents, 77–78
assessing the need for fluid
resuscitation, 49–50

damage control hemostatic
resuscitation, 54–55

dynamic monitors of fluid
bolus responsiveness,
132–134

from hemorrhage, 52–55
goals of, 52
guidelines for prehospital
withholding or
termination, 11–12

hemorrhagic shock, 70
in initial evaluation and
management, 22

key points, 55
predicting ‘recruitable’
cardiac output, 124
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resuscitation (cont.)
risks associated with, 47
secondary resuscitation, 165
small volume resuscitation,
51–52

timing and rate of fluid
administration, 50–51

use of colloids, 52
resuscitative endovascular

balloon occlusion of the
aorta (REBOA), 243–244

retroperitoneal injuries, 242
Rh sensitization
pregnant trauma patient, 312

rib fractures, 216–218
geriatric patients, 301

riluzole, 198
rocuronium, 32–33, 84, 89
ropivacaine, 119
rotational thromboelastometry

(ROTEM), 54, 74–75,
157–162

Ryder Trauma Center
emergency airway algorithm,
29–31

massive transfusion protocol,
75–76

tracheal intubation methods,
41

scene safety, 11
sciatic nerve blocks, 117
gluteal approach, 118
lateral popliteal approach,
118–119

scopolamine, 84, 91
seat belts
injuries caused by, 8
prevention of trauma deaths
and injuries, 6–7

secondary survey, 23
ATLS protocol, 18

sedation
postoperative, 165–167

Seldinger method of placing
catheters, 59

sepsis
postoperative, 171

septic shock, 47
serum markers of tissue

perfusion and oxygen
debt, 135–136

sevoflurane, 93–94
shock
assessing the need for fluid
resuscitation, 49–50

blood pressure (BP) and, 45
cardiogenic shock, 49
compensated shock, 45
current understanding of,
44–45

damage control hemostatic
resuscitation, 54–55

diagnosis, 47–49
estimating blood loss, 49–50
estimating the likelihood of
ongoing hemorrhage,
49–50

etiologies, 44–45
fluid therapy, 49–52
goals of resuscitation, 52
golden hour concept, 45
hemorrhagic shock, 44–45,
47, 49, 69–70

hemorrhagic shock
resuscitation, 52–55

history of thought on, 44
irreversible shock, 46
key points, 55
neurogenic shock, 45
obstructive shock, 49
occult hypoperfusion
syndrome, 45–46

organ failure, 46
oxygen debt, 44
recognition of, 47–49
risks associated with
resuscitation, 47

septic shock, 47
small volume resuscitation,
51–52

spinal shock, 47
use of colloids, 52

shoulder restraints
injuries caused by, 8

shunting
echocardiography
monitoring, 149

smoke inhalation, 266–267
sodium bicarbonate, 84
somatosensory evoked

potentials (SSEP), 196
Sonoclot, 157–162
spinal cord injury (SCI)
airway management, 189–193
blood loss prevention,
195–196

cardiovascular management,
193–194

classification, 189–192
clinical presentation,
189–192

early surgical decompression,
194

electromyography, 197
electrophysiological
monitoring, 196–198

epidemiology, 187–188
etiologies, 188
initial assessment, 189
key points, 198–199
motor evoked potentials
(MEP), 197

non-traumatic etiologies, 188
pathophysiology, 188
pharmacological therapeutic
agents, 198

somatosensory evoked
potentials (SSEP), 196

spinal cord syndromes,
189–192

Stagnara wake-up test, 196
therapeutic hypothermia,
194–195

traumatic etiologies, 188
spinal cord injury without

radiographic abnormality
(SCIWORA), 282

spinal shock, 47, 192
splenic trauma, 301
stab wounds
abdominal trauma, 232
chest, 212–213
death and non-fatal injury
rates, 10

mechanisms of injury, 10
pregnant trauma patients,
304

Stagnara wake-up test, 196
START triage system, 14
subarachnoid block, 120–121
subclavian vein
cannulation, 60–62

succinylcholine, 32–33, 84,
88–89, 91, 94, 96, 203, 271

sugammadex, 84, 90, 203
supraclavicular block, 110–111
supraglottic devices, 37–39
surgical airway, 40
maxillofacial trauma, 208

surgical management
damage control concept,
25–27

emergent cases, 25
non-urgent cases, 25
prioritization in the trauma
patient, 25–27

urgent cases, 25
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systemic air embolism after
chest trauma, 220

systemic inflammatory
response, 46

Task Force for Advanced
Bleeding Care in Trauma,
162

teamwork of the trauma team,
27

temperature monitoring,
126–127

tension pneumothorax, 11, 49,
52

terrorism
mass casualty events, 6

thiopental, 32, 84, 88, 91, 94–95
physiologic effects, 92

thoracic endovascular aortic
repair (TEVAR), 228–229

thoracotomy, 25, 226–227
thrombin, 70
role in the coagulation
system, 155

thromboelastography (TEG),
54, 74–75, 157–162

thrombomodulin, 71
tissue acidosis
serum markers for, 135–136

tissue factor (TF), 155
tissue perfusion
monitoring, 135

tracheal intubation
Aintree intubation catheter,
38–39

awake intubation, 34
basic equipment, 31
failed intubation, 40
indications for, 30–31
penetrating neck injury, 41
tracheal tube introducers, 37
videolaryngoscopy, 35–37

tracheal tube introducers, 37
Aintree intubation catheter,
37

tracheobronchial injury, 218
tracheostomy, 40
tranexamic acid, 77–78, 84, 195
transesophageal

echocardiography (TEE),
127–128, 138–140

See also echocardiography in
trauma.

transfusion
early approaches in trauma,
73–75

empiric transfusion ratios, 74
goal-directed treatment, 74–
75

key points, 80
massive transfusion, 75–77
pragmatic approach, 80
risks associated with, 73–74

transient paralysis, 192
transportation-related injuries,

8–9
transthoracic echocardiography

(TTE), 138–140
See also echocardiography in
trauma.

trauma
as a leading cause of death,
1–4

costs to society, 3–6
definition, 1
epidemiology, 1–6
known risk factors, 1
mass casualty events, 6
modification of risk factors, 1
mortality rates, 82
non-fatal injury rates, 3
prevention of trauma deaths, 1
three phases of injury, 1
viewed as a disease, 1

trauma area setup, 17–18
trauma care
prioritization in initial
management, 18–25

role of the anesthesiologist,
16–17

trauma-induced coagulopathy,
70–71

trauma team
teamwork, 27
training in crisis resource
management (CRM), 27

traumatic brain injury (TBI)
anemia, 181–182
anesthetic technique, 179–
180

coagulopathy, 182
decompressive craniectomy,
184

definition, 173
emergence from anesthesia,
184–185

epidemiology, 173
fluid management, 181
geriatric patients, 301–302
glucose control, 182–183
hemodynamic management,
181

intracranial pressure (ICP)
monitoring, 134–135

intraoperative management,
177–179

intraoperative monitoring,
180–181

key points, 185
laboratory investigations, 177
Marshall classification, 174
non-neurological surgery in
TBI patients, 184

oxygenation, 179
pathophysiology, 173–174
postoperative airway
protection, 167

pre-existing conditions,
176–177

preoperative considerations,
175–177

primary injury, 173–174
role of the anesthesiologist,
173

secondary injury, 174
therapeutic hypothermia,
183–184

ventilation, 179
traumatic nerve injury
regional anesthesia and, 103

triage
prehospital care, 12–14
START triage system, 14

ultrasound
needle approaches to nerves,
106–107

physics of, 105–106
use in regional anesthesia,
105–107

See also echocardiography in
trauma.

Ultrasound guided procedures
subclavian vein cannulation,
61

vascular cannulation,
56–58

universal donor blood
products, 72–73

valvular lesions
echocardiography
monitoring, 148

valvular regurgitation
diagnostic echocardiography,
145–146

vascular air embolism after
chest trauma, 220
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vascular cannulation
arterial access, 66–67
factors influencing flow,
56

importance of vascular
access in trauma
management, 56

intraosseous (IO) access,
65

key points, 68
ultrasound-guided
procedures, 56–58

venous access, 57–65
vascular injury
musculoskeletal trauma,
256

vasopressin, 84
vecuronium, 84
venous access, 57–65
antecubital vein, 58

central access, 57, 59–60
external jugular vein, 58
femoral vein, 64
internal jugular vein,
62–64

peripheral access, 57–59
Seldinger method, 59
sites for central line
placement, 60–64

sites for peripheral catheter
placement, 58–59

subclavian vein, 60–62
types of central venous
catheters, 64–65

venous saturation monitoring,
129–132

ventilation management
prehospital care, 11

ventilator management
postoperative, 167–168

ventricular function
echocardiography
monitoring, 147

vicious cycle (hypothermia,
coagulopathy, and
acidosis), 70

videolaryngoscopy, 35–37
Vietnam War, 49
viscoelastic coagulation testing,

157–162
viscoelastic hemostatic assays

(VHAs), 74–75
volume status
echocardiography
monitoring, 146–147

von Willebrand factor (VWF),
71

VX-210, 198

wake-up test, 196
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