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anesthesia considerations and,
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case study and key points, 239
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ARF. See acute respiratory failure
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local anesthetic toxicity with, 212,

213–14
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intracranial, 255
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eating as risk for, 2, 3, 4
prophylaxis for, 121

aspirin, 250
asthma, 95, 96
atony, uterine. See uterine atony
awake fiberoptic intubation (AFI),

173–74
awareness, intraoperative. See

accidental awareness under
general anesthesia

axonotmesis, 231
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puncture, 56

background infusion, 7–8
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for placental abnormalities, 111
for post-partum hemorrhage, 204,
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benzodiazepines, for seizure, 105–6
beta-2 agonists, for asthma, 95
birth plans, 48
bleeding, post-partum. See post-

partum hemorrhage
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blood patch. See epidural blood patch
blood products, refusal of, 111
blood transfusion
allogeneic compared with

autologous, 186–87
cell salvage in mothers refusing, 190
for emergency hysterectomy, 196–97
in trauma, 244–45

Body Mass Index (BMI), 76
bradycardia, fetal. See fetal heart rate
brain aneurysms, 255
brain injury, maternal fever causing,

16–17

brain tumors. See intracranial lesions
breach of duty, 217
breakthrough pain, during labor

epidural analgesia, 7
case study and key points, 10
learning points, 13
management of, 12–13, 21–22
prevention of, 11–12
rate of occurrence of, 10–11
risk factors for, 11

Brice-modified questionnaire, 157
Bromage motor scale, 122
bupivacaine
for elective cesarean delivery, 122
hypotension occurrence based on

dose of, 32
for maintenance of labor epidural

analgesia, 6–7
volume versus dose of, 22

cesarean delivery
antacids prior to, 3–4, 121
cell salvage for hemorrhage in (See

cell salvage)
combined spinal epidural for,

221–22, 223
elective, 122–23
hypotension concerns and, 32
quality of anesthesia concerns
and, 32–33

elective (See elective cesarean
delivery)

emergency (See emergency delivery)
epidural top-up for (See epidural

top-up)
intracranial lesions and, 253
ischemic heart disease and, 250–51
neuraxial anesthesia for
clonidine for, 222–23
elective, 122
hypotension after, 166–69

pain during and after
anesthetic options for reducing,
221–24

case study and key points, 220
characteristics of, 220–21
learning points, 224
predicting women at risk for, 221,
222

platelet count recommendations for,
91, 121

sepsis risk and, 258
spinal anesthesia for, 122, 221–22,

223
neurologic deficits following (See
neurologic deficits)

suspension of DNR orders during,
52

timing of, 195
urgency classification for, 129

caffeine, for post-dural puncture
headache, 235–36

CAM. See complementary or
alternative medicine

capacity, consent and, 46–48, 49–52
carbetocin, 135–36, 137–38
carboprost
ischemic heart disease and, 252
for uterine atony, 136–37

cardiac arrest, local anesthetic toxicity
causing, 213–14

cardiac disease. See adult congenital
heart disease; myocardial
infarction

cardiac failure. See heart failure
cardiac output
in parturients with complex adult

congenital heart disease, 84
pregnancy effects on, 239–40

cardiomyopathy, peripartum, 169
cardiotocography (CTG)
case study and key points, 58
classification system for

interpretation and
management of heart rate
patterns, 59–61, 62

fetal scalp sampling and, 61–62
heart rate pattern nomenclature

used in, 59, 60
learning points, 62–63
for nonobstetric surgery, 241
relationship between heart rate

patterns and acidemia, 59, 61
spectrum of acidemia, 59, 61

cardiovascular system (CVS)
local anesthetic toxicity of, 212
pregnancy effects on, 239–40

catheter placement, 11–12
anatomic considerations for, 12, 24
combined spinal epidural versus

epidural, 12, 20–21, 30–31
fixation of catheter after, 21
loss of resistance technique for,

11–12, 20
maternal positioning for, 20
recommended catheter length in

epidural space, 21
type of catheter for, 20
ultrasound guidance of (See

ultrasound)
catheter reliability, in combined spinal

epidural versus epidural, 31
causation, 217
cell salvage
allogeneic compared with

autologous blood transfusion,
186–87

benefits of
in nonobstetric surgery, 188
in obstetrics, 189
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in placenta accreta, 189–90
case study and key points, 186
contraindications to, 189
controversies regarding
alloimmunization, 188–89
amniotic fluid contamination, 188

cost effectiveness of, 190
for emergency hysterectomy, 197
LDF problems in clinical practice,

189
learning points, 190
mechanism of, 187
in mothers who refuse blood

transfusion, 190
central nervous system (CNS)
infections of, combined spinal

epidural and, 31
local anesthetic toxicity of, 212

cerebral palsy, maternal fever and,
16–17

cerebrospinal fluid (CSF), saline
compared with, 54

cervical cerclage
anesthetic considerations for, 148
case study and key points, 147
indications for, 147–48
learning points, 148
safety of, 148

CEWS. See Community EarlyWarning
Score

chain of prevention, 72
childbirth. See labor
cholestasis, obstetric, 100
cholinergic crisis, 104
chronic pain after pregnancy
anesthetic options to minimize risk

for, 221–22
intravenous ketamine, 223–24
neuraxial clonidine, 222–23
oral gabapentin, 223, 224
transversus abdominis plane
block, 223, 224

case study and key points, 220
characteristics of, 220–21
learning points, 224
predicting women at risk for, 221,

222
clonidine, 222–23
clopidogrel, for myocardial infarction,

250
CNS. See central nervous system
coagulation measurement, in obstetric

hemorrhage, 183–84
coagulopathy. See also hematological

disorders
amniotic fluid embolism with, 207,

208, 209
in trauma, 244–45

cocaine, 173
codeine, 41

postoperative, 124
coloading, 167
combined spinal epidural (CSE), 30
for cesarean delivery, 221–22, 223
elective, 122–23
hypotension concerns and, 32
quality of anesthesia concerns
and, 32–33

case study and key points, 30
epidural technique versus, 12, 20–21
catheter reliability, 31
onset time of analgesia, 30–31
quality of pain relief, 31

ischemic heart disease and, 250–51
in labor
advantages of, 30–31
potential risks of, 31–32

learning points, 33
for postpartum tubal sterilizations,

143
communication, in multidisciplinary

team management, 65, 66
Community Early Warning Score

(CEWS), 73
complementary or alternative

medicine (CAM), for
childbirth, 35. See also non-
pharmacologic analgesia

computed tomography (CT), during
pregnancy, 240–41

computerized tomography pulmonary
angiography (CTPA), for
pulmonary embolism, 264

conflict of interest, maternal fetal, 52
congenital heart disease. See adult

congenital heart disease
consent
medicolegal issues and, 217
UK perspective on
advance directives, 52
capacity, 49–52
case study and key points, 49
learning points, 52
maternal fetal conflict of interest,
52

preoperative discussion of difficult
situations, 52

suspension of DNR orders during
cesarean delivery and under
anesthesia, 52

US perspective on
birth plans, 48
capacity, 46–48
case study and key points, 46
disagreement among woman and
her partner, 48

learning points, 48
risks of neuraxial anesthesia, 48
standards of disclosure, 48
written consent, 48

conus medullaris, 229–30
corticosteroids
for asthma, 95
for idiopathic thrombocytopenic

purpura, 91
for preterm labor, 153–54
for sepsis in influenza, 271

CSE. See combined spinal epidural
CSF. See cerebrospinal fluid
CT. See computed tomography
CTG. See cardiotocography
CTPA. See computerized tomography

pulmonary angiography
CVS. See cardiovascular system

dabigatran, 264–65
dalteparin, 264, 265
DDAVP, 90
decelerations, in fetal heart rate, 59,

60
acidemia associated with, 59–61, 62

deep vein thrombosis (DVT), 263, 264,
265

delivery
cesarean (See cesarean delivery)
emergency (See emergency delivery)
ischemic heart disease and, 250–51
location of, 202–3
placental abnormalities and, 111
anesthetic management of,
111–12

interventional radiology and
urological management of, 111

planning for, 109–11
timing of, 195, 270

depth of anesthesia (DOA), 158, 160
desflurane, uterine relaxation with, 150
desmopressin. See DDAVP
diamorphine, 41, 123–24
DIC. See disseminated intravascular

coagulation
diclofenac, 124
difficult airway
failed intubations and, 171
intraoperative awareness and, 157,

160–61
management of anticipated
awake fiberoptic intubation,
173–74

case study and key points,
171–72

learning points, 174
regional anesthesia
considerations, 172–73

management of un-anticipated
case study and key points, 175
guidelines for, 175–78
learning points, 178

in obese parturients, 76–78, 79
disclosure, standards of, 48
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disseminated intravascular coagulation
(DIC), amniotic fluid
embolism with, 207, 208

Do Not Resuscitate (DNR) orders, 52
DOA. See depth of anesthesia
dose, local anesthetic, 22
drinking during labor. See eating

during labor
dural puncture. See accidental dural

puncture
duty of care, 217
DVT. See deep vein thrombosis
dyspnea. See respiratory disorders

early warning scores (EWS), 71
CEWS, Community Early Warning

Score, 73
IMEWS, Irish Maternity Early

Warning System, 73
MEOWS, Modified Early Obstetric

warning system, 71–72
NEWS, National Early Warning

Score, 72–73
obstetric, 71
case study and key points, 69–71
chain of prevention and, 72
current problems with, 71–72
future of, 72–73
learning points, 73
practicalities of, 71

eating during labor
benefits of, 2–3
case study and key points, 1
current recommendations on, 3–4
historical recommendations on, 2
informing patients on, 4
learning points, 5
risks of, 3
summary, 4

EBP. See epidural blood patch
echocardiography, transthoracic. See

transthoracic
echocardiography

eclampsia, 100
ECMO. See extra corporeal membrane

oxygenation
elective cesarean delivery
case study and key points, 120
enhanced recovery after, 125
indications and assessment for, 120,

121
intraoperative anesthesia for
antibiotic administration, 121–22,
258

combined spinal-epidural
anesthesia, 122–23

general anesthesia, 123
neuraxial techniques, 122
spinal anesthesia, 122

learning points, 125

neurologic deficits following (See
neurologic deficits)

postoperative analgesia for, 123
neuraxial opioids, 123–24
nonneuraxial regional techniques,
124

nonopioid systemic analgesia, 124
opioid systemic analgesia, 124

preoperative care for
aspiration prophylaxis, 121
investigations, 120–21

embolism. See amniotic fluid
embolism; pulmonary
embolism

embolization
for placental abnormalities, 111
for post-partum hemorrhage, 204

emergency delivery
case study and key points, 128
established epidural in, 128–29
initial assessment of, 129
presurgical assessment of,
129–30

rapid top-up of, 130–31
regional anesthesia in absence of,
131

learning points, 131–32
after trauma, 245

emergency hysterectomy, 193, 198
anesthetic considerations for,

195–96
case study and key points, 192–93
hemorrhage management in, 198
learning points, 199
management considerations for,

194–95, 196
post-operative considerations for,

198
reasons and risk factors for, 193–94
surgical considerations for, 197–98
transfusion considerations for,

196–97
emotional support, during labor, 38
enhanced recovery (ER), after elective

cesarean delivery, 125
enoxaparin
epidural analgesia and, 40
for venous thromboembolism, 264,

265
Entonox, 40
ephedrine, for spinal hypotension, 167
Epidrum, 20
epidural anesthesia. See also combined

spinal epidural; epidural
top-up

benefits and risks of, 163
in emergency delivery, 128–29
initial assessment of, 129
presurgical assessment of, 129–30
rapid top-up of, 130–31

regional anesthesia in absence of,
131

inadequate
case study and key points, 163
learning points, 165
management of, 164–65
risk factors for, 163–64

intracranial lesions and, 255
ischemic heart disease and,

250–51
for postpartum tubal sterilizations,

141–43
in preterm labor, 153

epidural blood patch (EBP), 55–56,
235, 236–37

epidural hematoma,
thrombocytopenia and, 92

epidural labor analgesia
breakthrough pain during (See

breakthrough pain)
catheter placement for (See catheter

placement)
combined spinal epidural in (See

combined spinal epidural)
contraindications to, 40
fever associated with
case study and key points, 15
discussion, 15–17
learning points, 17

maintenance of
breakthrough pain during (See
breakthrough pain)

bupivacaine versus ropivacaine
for, 6–7

case study and key points, 6
learning points, 9
local anesthetic solutions for, 6
lower extremity motor block
during, 7

novel concepts in, 7–8
patient controlled epidural
analgesia for, 7

programmed intermittent
epidural bolus for, 8

variable-frequency automated
mandatory boluses for, 8–9

medicolegal issues involving (See
medicolegal issues)

multiple sclerosis and, 103–4
myasthenia gravis and, 104–5
in obese parturients, 76, 78
in parturients with complex adult

congenital heart disease, 85
procedure tips and tricks for
case study and key points, 19
catheter length in epidural space,
21

catheter type, 20
combined spinal epidural versus
epidural technique, 20–21
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evaluating inadequate pain relief/
unilateral block/patchy block,
21–22

fixation of catheter, 21
learning points, 22
loss of resistance technique, 20
maternal positioning, 20
predicting suboptimal or failed
epidurals, 19–20, 25, 28

ultrasound guidance, 22
volume versus dose, 22

risks of, 48
epidural top-up
benefits and risks of, 163
for emergency delivery, 130–31
failure of
case study and key points, 163
learning points, 165
management after delivery,
164–65

management before surgery, 164
management during surgery,
164–65

risk factors for, 163–64
medicolegal issues involving, 217

epilepsy, 105–6
epinephrine
for epidural top-up, 130–31
for spinal hypotension, 168

Episure, 20
ER. See enhanced recovery
ergometrine, ischemic heart disease

and, 252
ergonovine maleate, for uterine atony,

136, 137
ergot alkaloids, for uterine atony, 136,

137
ESBLs. See Extended-Spectrum Beta-

Lactamases
EWS. See early warning scores
Extended-Spectrum Beta-Lactamases

(ESBLs), 259
extra corporeal membrane

oxygenation (ECMO), 271

factor VIII-vWF concentrates
(Humate P, Alphanate), 90

fasting during labor. See eating during
labor

fatty liver. See acute fatty liver of
pregnancy

feeding during labor. See eating during
labor

fentanyl
for cesarean delivery, 123–24
for epidural top-up, 130–31
for maintenance of labor epidural

analgesia, 6
fetal distress, emergency delivery for.

See emergency delivery

fetal heart rate (FHR)
combined spinal epidural and,

31–32
decelerations of, 59, 60
acidemia associated with (See
acidemia)

intrauterine resuscitation of, 129
fetal heart rate (FHR) monitoring
case study and key points, 58
classification system for

interpretation and
management of heart rate
patterns, 59–61, 62

fetal scalp sampling and, 61–62
heart rate pattern nomenclature

used in, 59, 60
learning points, 62–63
for nonobstetric surgery, 241
relationship between heart rate

patterns and acidemia, 59, 61
spectrum of acidemia, 59, 61

fetal heart rate variability (FHRV), 59,
60

acidemia associated with (See
acidemia)

fetal resuscitation, intrauterine, 129
fetal scalp sampling, 61–62
fetus
legal personality of, 48
maternal conflict of interest with, 52

fever. See intrapartum fever
FHR. See fetal heart rate
FHRV. See fetal heart rate variability
FIBTEM, 184
fixation, catheter, 21
flu. See influenza
fluid resuscitation
for post-partum hemorrhage, 183
for sepsis, 260

Fontan procedure, pregnancy in
patients with. See adult
congenital heart disease

functional residual capacity (FRC),
pregnancy effects on, 94–95,
239–40

gabapentin, 223, 224
gallstones, 99
gastric emptying, during labor, 3–4
gastrointestinal system, pregnancy

effects on, 240
general anesthesia
accidental awareness under (See

accidental awareness under
general anesthesia)

airway management in (See difficult
airway)

for cervical cerclage, 148
complex adult congenital heart

disease and, 85

for elective cesarean delivery, 123
for emergency hysterectomy, 195
intracranial lesions and, 255
ischemic heart disease and, 250–51
for manual removal of placenta, 150
multiple sclerosis and, 104
myasthenia gravis and, 105
for nonobstetric surgery in

pregnancy, 241
obesity and, 76–78, 79
placental abnormalities and, 111–12
for postpartum tubal sterilizations,

141, 143–44
in preterm labor, 153
respiratory disorders and, 96
venous thromboembolism and,

265–66
gestational thrombocytopenia, 90–92
glycopyrrolate, 173
Group A Streptococcus, 259

H1N1 virus. See influenza
hemoglobin measurement, 183
halothane, uterine relaxation with, 150
harm, 217
headache. See postdural puncture

headache
heart disease. See adult congenital

heart disease; myocardial
infarction

heart failure
preeclampsia and, 115, 167–69
transthoracic echocardiography in

management of (See
transthoracic
echocardiography)

heart rate, fetal. See fetal heart rate
HELLP syndrome. See hemolysis,

elevated liver enzymes and low
platelet count syndrome

hematological disorders
case study and key points, 87
learning points, 92
post-partum hemorrhage and, 182
thrombocytopenia, 90–92
von Willebrand disease
hemostasis and, 88–89
obstetric anesthesia implications
of, 89–90

hematoma, epidural. See epidural
hematoma

hemolysis, elevated liver enzymes and
low platelet count (HELLP)
syndrome

liver disease with, 100–1
thrombocytopenia with, 91–92

hemorrhage
post-partum (See post-partum

hemorrhage)
in trauma, 244–45
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hemostasis, in patients with
hematological disorders, 88–89

heparin. See low molecular weight
heparin

hepatitis, 99
hepatitis-like features, of liver disease

in pregnancy, 101–2
HFOV. See high-frequency oscillation

ventilation
high spinal, 55
high-frequency oscillation ventilation

(HFOV), 271
high-reliability organizations (HROs),

65
histamine-2 receptor antagonists, pre-

operative, 3–4, 121
HIV/AIDS, 259
HROs. See high-reliability

organizations
Humate P. See factor VIII-vWF

concentrates
hydralazine, for preeclampsia, 115
hydration therapy, for post-dural

puncture headache, 56
hydrotherapy, 35–36
hyperemesis gravidarum, 99–100
hypertensive disorders of pregnancy
eclampsia, 100
preeclampsia (See preeclampsia)

hypnosis, 37
hypotension
amniotic fluid embolism with, 207,

208
spinal (See spinal hypotension)
in trauma, 244

hypoxia
amniotic fluid embolism with, 207,

208, 209
fetal, detection of, 59 (See also fetal

heart rate monitoring)
hysterectomy
emergency (See emergency

hysterectomy)
for placental abnormalities, 111

ICP. See intracranial pressure;
intrahepatic cholestasis of
pregnancy

idiopathic thrombocytopenic purpura
(ITP), 90–92

IMEWS. See Irish Maternity Early
Warning System

induction agents
intraoperative awareness and, 158,

159–60
safety of, 148, 241

infection. See also sepsis
central nervous system, 31
control guidance for, 270
influenza (See influenza)

influenza
case study and key points, 268
clinical challenges of, 268–69
diagnosis of, 269
extra corporeal membrane

oxygenation for, 271
high-frequency oscillation

ventilation for, 271
infection control guidance for, 270
intensive care management for,

270–71
learning points, 272
management of, 269
maternal outcomes of, 271–72
perinatal outcomes of, 272
pneumonia with, 95–96,

258–59
presentation of, 269
sepsis management in, 271
thromboembolic prophylaxis for,

271
timing of delivery in, 270
treatment of, 269–70

informed consent. See consent
inotropes
in parturients with complex adult

congenital heart disease, 85
for spinal hypotension, 168

Intensive Therapy Unit (ITU),
emergency hysterectomy
recovery in, 198

intermittent bolus
for maintenance of labor epidural

analgesia, 7–9
systemic opioid administration with,

41
interventional radiology (IR)
case study and key points, 202
delivery location for patients at high

risk of hemorrhage, 202–3
emergency hysterectomy and, 198
after failure of other hemorrhage

treatments, 204, 205
hemorrhage management in units

without, 203–4
learning points, 205
patient transfer to units with
anesthetic considerations in,
204–5

cardiovascular stability
considerations in, 203

for placental attachment disorder,
111

intracranial lesions
case study and key points, 253
general anesthesia in, 255
learning points, 256
neuraxial anesthesia in, 253
intracranial pressure
considerations, 254–55

lesion size, location, and growth
rate considerations, 253–54

preferred technique for, 255
vascular pathology, 255

intracranial pressure (ICP), 254–55
intradural space, catheter placement

in, 12
intrahepatic cholestasis of pregnancy

(ICP), 100
Intralipid, 211
intraoperative awareness. See

accidental awareness under
general anesthesia

intraoperative cell salvage (IOCS), 187.
See also cell salvage

intrapartum fever, epidural-associated
case study and key points, 15
discussion, 15–17
learning points, 17

intrathecal catheter (ITC)
after accidental dural puncture,

54–55
for post-dural puncture headache,

56
intrauterine fetal resuscitation, 129
intravenous induction agents
intraoperative awareness and, 158,

159–60
safety of, 148, 241

intubation, failed, 171. See also difficult
airway

IOCS. See intraoperative cell salvage
ipratropium bromide, for asthma, 95
IR. See interventional radiology
Irish Maternity Early Warning System

(IMEWS), 73
ischemic heart disease. See myocardial

infarction
ITC. See intrathecal catheter
ITP. See idiopathic thrombocytopenic

purpura
ITU. See Intensive Therapy Unit
IV IgG, for idiopathic

thrombocytopenic
purpura, 91

jaundice, 102
Jehovah’s witnesses, 50

ketamine, 223–24
KFS. See Klippel-Feil Syndrome
Kirkpatrick, Donald, model for

training evaluation, 67
Klippel-Feil Syndrome (KFS), airway

management in
awake fiberoptic intubation, 173–74
case study and key points, 171–72
learning points, 174
regional anesthesia considerations,

172–73
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LA. See local anesthetic
labor
eating and drinking in
benefits of, 2–3
case study and key points, 1
current recommendations on, 3–4
historical recommendations on, 2
informing patients on, 4
learning points, 5
risks of, 3
summary, 4

epidural analgesia during (See
epidural labor analgesia)

ischemic heart disease and, 250–51
maternal capacity during, 46–48
nonpharmacologic analgesia for (See

nonpharmacologic analgesia)
in patients with complex adult

congenital heart disease, 84–85
preterm (See preterm labor)

laparoscopic surgery, 241
LAST. See local anesthetic toxicity
Lasting Power of Attorney (LPA), 48
lateral position, for epidural

procedures, 20
LCHAD deficiency. See long-chain

3-hydroxyacyl-coenzyme
A dehydrogenase deficiency

LDF. See leucocyte depletion filter
legal claims. See medicolegal issues
leucocyte depletion filter (LDF), 188,

189
Levobupivacaine, for epidural top-up,

130–31
lidocaine
for epidural top-up, 130–31
intrathecal, 55

ligation, for post-partum hemorrhage,
204

lipid emulsion, for local anesthetic
toxicity, 211, 214

liver disorders
anesthesia and, 102
case study and key points, 98
clinical challenges/controversies

with, 98–99
disease specific to pregnancy,

99–102
learning points, 102
unrelated or coincidental disease, 99

LMWH. See low molecular weight
heparin

local anesthetic (LA)
consumption of, in combined spinal

epidural versus epidural, 31
hypotension occurrence based on

dose of, 32
mechanism of action of, 211–12
safety of, 148

solutions for maintaining labor
epidural analgesia, 6

volume versus dose of, 22
local anesthetic toxicity (LAST), 211
case study and key points, 211
features of, 212
cardiovascular system toxicity,
212

central nervous system toxicity,
212

learning points, 214–15
mechanism of action of, 211–12
in obstetrics, 213
prevention and detection of, 213
treatment of, 213–14

LockIt Plus device, 21
long-chain 3-hydroxyacyl-coenzyme

A dehydrogenase (LCHAD)
deficiency, 101

loss of resistance (LOR) technique,
11–12, 20

low dose epidural solutions, 6
low molecular weight heparin

(LMWH)
anesthesia considerations in

parturient on, 265–66
epidural analgesia and, 40
for myocardial infarction, 250
in parturients with complex adult

congenital heart disease, 84–85
for venous thromboembolism,

264–65, 266
lower extremity motor block, during

labor epidural analgesia, 7
LPA. See Lasting Power of Attorney
lumbar spine surgery. See spine surgery

Mackenzie technique, 174
MAD. See Mucosal Atomising Device
magnesium sulfate
for preeclampsia, 115, 116, 118
for preterm labor, 153–54

magnetic resonance imaging (MRI)
of placental abnormalities, 108–9
during pregnancy, 241

major obstetric hemorrhage (MOH)
case study and key points, 180–81
learning points, 184
management of, 182–83
point of care testing in, 183–84
recognition and causes of, 182

manual removal of placenta (MROP),
150

anesthetic considerations for, 150
case study and key points, 149

massive transfusion protocol (MTP),
197

mastitis, 258
maternal fetal conflict of interest, 52

MCA 2005. See Mental Capacity Act
2005

MDT management. See
multidisciplinary team
management

medicolegal issues, claim of negligence
considerations, 216–17, 219

appropriateness of epidural, 217
block assessment before surgery, 218
case study and key points, 216
consent, 217
follow-up and headache

management, 218–19
intra-operative pain experience and

management, 218
learning points, 219
standard of epidural insertion and

subsequent management, 217
subsequent events, 219

Mental Capacity Act (MCA) 2005,
48

MEOWS. SeeModified Early Obstetric
warning system

meperidine. See pethidine
methylergonovine, 136, 137
methylprednisolone, epidural-

associated fever and, 16
metoclopramide, preoperative, 121
MG. See myasthenia gravis
MI. See myocardial infarction
Michigan Awareness Classification

Instrument, 156
midazolam, for awake fiberoptic

intubation, 173
minimum local anesthetic doses

(MLAD), 22
minimum local anesthetic volumes

(MLAV), 22
misoprostol
ischemic heart disease and, 252
for uterine atony, 136–37

MLAD. See minimum local anesthetic
doses

MLAV. See minimum local anesthetic
volumes

modified Bromage score, 7
Modified Early Obstetric warning

system (MEOWS), 71–72
MOH. Seemajor obstetric hemorrhage
monitoring, fetal heart rate. See fetal

heart rate monitoring
morphine, 41
for cesarean delivery, 123–24
for post-dural puncture headache,

55
after postpartum tubal sterilizations,

144
motor block, during labor epidural

analgesia
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bupivacaine versus ropivacaine in
causing, 6–7

lower extremity, 7
MRI. See magnetic resonance imaging
MROP. See manual removal of

placenta
MS. See multiple sclerosis
MTP. Seemassive transfusion protocol
Mucosal Atomising Device (MAD),

174
multidisciplinary team (MDT)

management
barriers to effective, 66
case study and key points, 64
for emergency hysterectomy, 194–95
in high-reliability organizations, 65
importance of, 64–65
keys to effective, 65–66
learning points, 68
simulation training in, 66–68

multi-orifice catheters, 7, 12, 20
multiple sclerosis (MS), 103–4
myasthenia gravis (MG), 104–5
myocardial infarction (MI)
case study and key points, 247, 248
diagnosis of, 249
incidence and outcomes of, 248
learning points, 252
management of, 249
atonic postpartum hemorrhage,
251–52

labor and delivery, 250–51
medical, 250
postnatal care, 252
pregnancy care, 250
primary percutaneous coronary
intervention, 249–50

thrombolysis, 250
pathophysiology of, 249
risk factors for, 248–49

naloxone, 41
National Early Warning Score

(NEWS), 72–73
National Institute of Child Health and

Human Development
(NICHD), fetal heart rate
pattern definitions and
classification of, 59, 60, 61

nausea, 31, 102
near-side blood testing, 182
negligence claims. See medicolegal

issues
neurapraxia, 231
neuraxial anesthesia. See also epidural

anesthesia; spinal anesthesia
for cesarean delivery
clonidine for, 222–23
elective, 122
hypotension after, 166–69

for cervical cerclage, 148
for emergency hysterectomy, 195
intracranial lesions and, 253
intracranial pressure
considerations, 254–55

lesion size, location, and growth
rate considerations, 253–54

preferred technique for, 255
for manual removal of placenta, 150
neurologic deficits following (See

neurologic deficits)
for nonobstetric surgery in

pregnancy, 241
for postpartum tubal sterilizations,

141–43
in preterm labor, 153
venous thromboembolism and,

265–66
neuraxial analgesia, 10. See also

epidural labor analgesia
complex adult congenital heart

disease and, 85
hematological disorders and
thrombocytopenia, 90–92
von Willebrand disease, 89–90

medicolegal issues involving (See
medicolegal issues)

multiple sclerosis and, 103–4
myasthenia gravis and, 104–5
obesity and, 76, 78
opioid, 123–24
placental abnormalities and, 111–12
platelet count recommendations for,

121
respiratory disorders and, 96
risks of, 48

neurologic complications, combined
spinal epidural and, 31

neurologic deficits, after spinal
anesthesia

case study and key points, 228
conus medullaris injury, 230
incidence of, 228–29
learning points, 232
management and prognosis of,

230–32
prevention of, 232
spinal cord anatomic and clinical

considerations in, 229–30
neurologic disorders
case study and key points, 103
epilepsy, 105–6
learning points, 106
multiple sclerosis, 103–4
myasthenia gravis, 104–5

neuromuscular blocking drugs
neurological disorders and, 104, 105
for postpartum tubal sterilizations,

144
neuropathic pain, 221

NEWS. See National Early Warning
Score

NICHD. See National Institute of
Child Health and Human
Development

nil by mouth, during labor, 2
nitroglycerin, uterine relaxation with,

150
nitrous oxide, 40
intraoperative awareness and, 158,

159, 160
safety of, 241

nonobstetric surgery
case study and key points, 239
clinical challenges/controversies of,

239–42
learning points, 242

nonopioid analgesics, 40–41, 124
nonpharmacologic analgesia
acupuncture and acupressure,

36–37
adjuvant therapies, 38
case study and key points, 35
hypnosis, 37
learning points, 38
patient desire for, 35
sterile water papules, 37
TENS, 37
water immersion, 35–36

nonsteroidal anti-inflammatory drugs
(NSAIDs), 41, 124

OAA. See Obstetric Anesthetists’
Association

obesity
case study and key points, 75
classification of, 76
complications associated with,

75–76
general anesthesia and, 76–78, 79
inadequate labor epidural analgesia

and, 11
intraoperative awareness and, 157
learning points, 79
multisystem effects of, 76, 77
neuraxial procedures in patients

with, 76, 78
ultrasound-guided placement in, 25,

27–28
Obstetric Anesthetists’ Association

(OAA), epidural information
card for patients, 48

obstetric cholestasis, 100
onset time of analgesia, combined

spinal epidural versus epidural
in, 30–31

opioids
intraoperative awareness and, 158,

160
ischemic heart disease and, 251
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for maintenance of labor epidural
analgesia, 6

for postoperative neuraxial
analgesia, 123–24

after postpartum tubal sterilizations,
144

safety of, 148, 241
for systemic analgesia
bolus, 41
patient controlled, 42–43
postoperative, 124

oral intake during labor. See eating
during labor

Oseltamivir (Tamiflu), 269–70
oxygenation, fetal, 59. See also fetal

heart rate monitoring
oxytocin
ischemic heart disease and, 251
for post-partum hemorrhage, 96
for uterine atony, 135–36,

137–38

PAD. See placental attachment
disorder

pain. See breakthrough pain; chronic
pain after pregnancy

pandemic flu. See influenza
paracetamol, 40–41, 124
patchy block, 21–22
patient
positioning of, 20
satisfaction of, combined spinal

epidural versus epidural in, 31
as team member, 65

patient controlled analgesia (PCA),
systemic opioid administration
with, 42–43

patient controlled epidural analgesia
(PCEA)

background infusion with, 7–8
for maintenance of labor epidural

analgesia, 7
programmed intermittent epidural

bolus with, 8
variable-frequency automated

mandatory boluses with, 8–9
PCA. See patient controlled analgesia
PCEA. See patient controlled epidural

analgesia
PCI. See percutaneous coronary

intervention
PDPH. See post-dural puncture

headache
PE. See pulmonary embolism
PEBP. See prophylactic epidural blood

patch
percutaneous coronary intervention

(PCI), 249–50
perioperative surgical home. See

enhanced recovery

peripartum cardiomyopathy (PPCM),
169

persistent post-operative pain, after
cesarean delivery, 221. See also
chronic pain after pregnancy

pethidine (meperidine), 41
phenylephrine
complex adult congenital heart

disease and, 85
for spinal hypotension, 167, 168

PIEB. See programmed intermittent
epidural bolus

placement, catheter. See catheter
placement

placenta, retained. See retained
placenta

placenta accreta, 107, 108
cell salvage in, 189–90
conservative treatment for, 197–98
diagnosis of, 194
emergency hysterectomy for (See

emergency hysterectomy)
epidemiology of, 194
pathophysiology of, 193–94
risk factors for, 194

placenta previa, 107, 108
placental attachment disorder (PAD)
case study and key points, 107
definitions, 107, 108
delivery management for, 111
anesthetic management, 111–12
interventional radiology and
urological management, 111

delivery planning for, 109–11
diagnosis of, 108–9, 110
epidemiology, risk factors, and

pathophysiology of, 107–8
learning points, 112–13

plans, birth, 48
platelet count
low, 90–92
recommended levels of, 91, 121

pneumonia, 95–96, 258–59
point of care (POC) testing, in

obstetric hemorrhage, 182–83
case study and key points, 180–81
coagulation measurement, 183–84
hemoglobin measurement, 183
learning points, 184

positioning, patient, 20
post-dural puncture headache (PDPH)
after accidental dural puncture,

53–54, 55–56
case study and key points, 234–35
conservative management of,
235–36

diagnosis of, 235, 236
epidural blood patch for, 55–56,
235, 236–37

follow up after, 237

learning points, 237–38
combined spinal epidural and, 31
medicolegal issues and, 218–19

postoperative analgesia
after elective cesarean delivery, 123
neuraxial opioids, 123–24
nonneuraxial regional techniques,
124

nonopioid systemic analgesia, 124
opioid systemic analgesia, 124

after postpartum tubal sterilizations,
144

postoperative anticoagulation, 266
postoperative pain, after cesarean

delivery, 221. See also chronic
pain after pregnancy

postpartum hemorrhage (PPH)
asthma and, 96
cell salvage for (See cell salvage)
emergency hysterectomy for (See

emergency hysterectomy)
interventional radiology for (See

interventional radiology)
ischemic heart disease and,

251–52
major (See major obstetric

hemorrhage)
management of, 182–83, 198
in parturients with hematological

disorders, 89–90
placental abnormalities causing,

111
recognition and causes of, 182
retained placenta causing, 150
uterine atony and, 133, 134–82
uterotonics for (See uterotonics)

postpartum sterilization
advantages and disadvantages of,

140, 141
anesthetic management of, 140–44
case study and key points, 140
learning points, 144

posture therapy, for post-dural
puncture headache, 56

PPCM. See peripartum
cardiomyopathy

PPH. See post-partum hemorrhage
preeclampsia
heart failure in, 167–69
liver disease with, 100
spinal hypotension in parturient

with
case study and key points, 166–67
learning points, 169
management of, 167–69

thrombocytopenia with, 91–92
transthoracic echocardiography role

in (See transthoracic
echocardiography)

pregnancy
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consent considerations in (See
consent)

infection control guidance for, 270
physiological changes of
cardiovascular, 239–40
gastrointestinal, 240
hemorrhage and, 244
intraoperative awareness due to,
158

liver function, 98–99
respiratory, 94–95, 239–40

radiation exposure during, 240–41
safety of anesthetic drugs in, 148,

240, 241
preoperative discussion, 52
preterm labor
anesthetic management and
neonate considerations, 153
parturient considerations,
153–54

case study and key points, 152
definition and complications of,

152
etiology of, 152–53
learning points, 154

programmed intermittent epidural
bolus (PIEB), 8

prophylactic epidural blood patch
(PEBP), 55–56

propofol
intraoperative awareness and, 158,

159–60
for postpartum tubal sterilizations,

144
prostaglandins
ischemic heart disease and, 252
for uterine atony, 136–37

proton pump inhibitors, 3–4, 121
pruritus, combined spinal epidural

and, 31
pulmonary aspiration. See aspiration
pulmonary disease. See respiratory

disorders
pulmonary embolism (PE), 263, 264,

265
pulmonary function, pregnancy effects

on, 94–95
pulmonary edema, preeclampsia with,

115–17

radiation exposure, during pregnancy,
240–41

rapid sequence induction (RSI),
intraoperative awareness and,
158

regional anesthesia. See also neuraxial
anesthesia

for cesarean delivery, 122
postoperative, 124

difficult airway and, 172–73

for emergency delivery in absence of
established epidural, 131

ischemic heart disease and, 250–51
for nonobstetric surgery in

pregnancy, 241
venous thromboembolism and,

265–66
relaxation, uterine, for retained

placenta, 150
Relenza. See Zanamivir
remifentanil, 42–43
for awake fiberoptic intubation, 173

respiratory disorders. See also acute
respiratory distress syndrome

acute respiratory failure, 94
anesthetic considerations in, 96
asthma, 95, 96
case study and key points, 94
learning points, 96
pneumonia, 95–96, 258–59
pregnancy effects on respiratory

physiology, 94–95
respiratory system, pregnancy effects

on, 94–95, 239–40
resuscitation
intrauterine, 129
of post-partum hemorrhage, 182–83
of pregnant patients, 52
of sepsis, 260–61

retained placenta
anesthetic considerations for, 150
case study and key points, 149
learning points, 150–51
management of, 150
risk factors and complications of,

149–50
third stage of labor and, 149
uterine relaxation for, 150

reteplase, for myocardial infarction,
250

risk, disclosure of, 48
rivaroxaban, 264–65
rocuronium, 144
ropivacaine, 6–7
Rowland, Melissa, 52
RSI. See rapid sequence induction
rtPA, for myocardial infarction, 250

safety climate, 66
sagittal paramedian approach, to

epidural placement, 25
saline
cerebrospinal fluid compared with,

54
for post-dural puncture headache,

56
saline loss of resistance technique,

11–12, 20
SAYGO technique, 174
scalp sampling, fetal, 61–62

scoliosis
inadequate labor epidural analgesia

and, 11
ultrasound-guided placement for, 25

seizure
epilepsy causing, 105–6
local anesthetic toxicity causing, 212,

213
sepsis
case study and key points, 257
causes of, 258–59
clinical presentation and diagnosis

of, 259–60
early warning scores for detecting

(See early warning scores)
influenza with, 271
learning points, 261
management of, 260–61
microbiology of, 259
mortality andmorbidity rates of, 257
risk factors for, 257–58

sevoflurane
seizure and, 105
uterine relaxation with, 150

Sickle cell disease, 189
simulation training, 66–68
sitting position, for epidural

procedures, 20
specialist care management, for

emergency hysterectomy, 195,
196

spinal anesthesia. See also combined
spinal epidural

for cesarean delivery, 122, 221–22,
223

neurologic deficits following (See
neurologic deficits)

coloading with, 167
for emergency delivery in absence of

established epidural, 131
multiple sclerosis and, 103–4
for postpartum tubal sterilizations,

143
in preterm labor, 153

spinal cord
anatomic and clinical considerations

of, 229–30
injury of (See neurologic deficits)

spinal hypotension
case study and key points, 166–67
combined spinal epidural and, 31, 32
learning points, 169
management of, 167–69

spinal ultrasound. See ultrasound
spine surgery
inadequate labor epidural analgesia

and, 11
ultrasound-guided placement for, 25

standard of care, 217
block assessment before surgery, 218
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epidural insertion and management,
217

epidural top-up, 217
standards of disclosure, 48
sterile water papules, 37
sterilization, postpartum. See

postpartum sterilization
Streptococcus, 259
streptokinase, for myocardial

infarction, 250
subarachnoid space, catheter

placement in, 12
subdural space, catheter placement in,

12
succinylcholine
neurological disorders and, 104, 105
for postpartum tubal sterilizations,

144
sufentanil, 6
Swansea criteria, 101
syntocinon, 251
syntometrine, 137
systemic pharmacological analgesia
case study and key points, 40
indications for, 40
inhaled nitrous oxide, 40
learning points, 43
nonopioid analgesics, 40–41, 124
opioids
bolus, 41
patient controlled, 42–43
postoperative, 124

Tamiflu. See Oseltamivir
TAP block. See transversus abdominis

plane block
team management. See

multidisciplinary team
management

TEG. See thromboelastography
TENS. See transcutaneous electrical

nerve stimulation
teratogens
anesthetics, 148, 240, 241
antiepileptic drugs, 105

thiopental
intraoperative awareness and, 158,

159–60
for postpartum tubal sterilizations,

144
thrombocytopenia, 90–92
thromboelastography (TEG), 92, 184
thromboelastometry, 184
thromboembolic prophylaxis, for

influenza, 271
thromboembolism. See venous

thromboembolism
thrombolysis, for myocardial

infarction, 250
tinzaparin, 264

tocolytic agents, 153–54
top-up. See epidural top-up
toxicity, local anesthetic. See local

anesthetic toxicity
tramadol, 41
tranexamic acid
for post-partum hemorrhage, 183,

198
in trauma, 245

transcutaneous electrical nerve
stimulation (TENS), 37

transfusion. See blood transfusion
transthoracic echocardiography (TTE)
case study and key points, 114–15
key strategies for managing severe

preeclampsia, 115–18
learning points, 118

transverse midline approach, to
epidural placement, 25–28

transversus abdominis plane (TAP)
block, 124

for cesarean delivery, 223, 224
trauma
case study and key points, 243
coagulopathy and, 244–45
hemorrhage in, 244–45
incidence and epidemiology of,

243–44
initial approach to, 244
learning points, 245
post-partum hemorrhage and, 182
pregnancy physiology and, 244
transport to major trauma center

after, 244
TTE. See transthoracic

echocardiography
tubal ligation, postpartum. See

postpartum sterilization
tubs, labor, 35–36
Tuffier’s line, 232

UDCA. See ursodeoxycholic acid
UFH. See unfractionated heparin
ultrasound
epidural placement using, 11, 22
advantages of, 24–25
case study and key points, 24
conventional placement and, 24,
25

current controversies and future
directions of, 28–29

learning points, 29
sagittal paramedian approach to,
25

technique of, 25–28
transverse midline approach to,
25–28

of placental abnormalities, 108–9,
110

during pregnancy, 241

unfractionated heparin (UFH), for
venous thromboembolism,
264–65, 266

unilateral block, 21–22
United Kingdom, consent in. See

consent
United States, consent in. See consent
urinary tract infection, 258
urological management, for placental

abnormalities, 111
ursodeoxycholic acid (UDCA), 100
uterine artery balloons, for placental

abnormalities, 111
uterine artery embolization, 111
uterine atony
emergency hysterectomy risk and,

193
post-partum hemorrhage and, 133,

134–82
uterotonics for (See uterotonics)

uterine relaxation, for retained
placenta, 150

uterotonics, 133–34
administration guidelines for, 137
case study and key points, 133
current controversies and future

directions of, 137–38
ergot alkaloids, 136, 137
learning points, 138
oxytocin and analogues, 135–36,

137–38
post-partum hemorrhage and, 133,

134
prostaglandins, 136–37

vaccine, influenza, 269
vaginal delivery, platelet count

recommendations for, 121
variability, fetal heart rate. See fetal

heart rate variability
variable-frequency automated

mandatory boluses, 8–9
VAS scores, combined spinal epidural

versus epidural in, 31
vascular access, for emergency

hysterectomy, 195
vascular pathology, intracranial, 255
vasopressors, complex adult congenital

heart disease and, 85
vecuronium, for postpartum tubal

sterilizations, 144
venous thromboembolism (VTE)
anesthesia considerations in,

265–66
case study and key points, 263
diagnosis of, 263–64
learning points, 266–67
management of, 264–65
postoperative anticoagulation for, 266
risk factors for, 263, 264
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ventilation, for influenza, 270–71
ventilation-perfusion (VQ) scan, 264
ventricular septal defect. See adult

congenital heart disease
volatile anesthetic agents
intraoperative awareness and, 158,

159–60
safety of, 148, 241

volume, of local anesthetic, 22

vomiting, 102
von Willebrand disease (vWD)
hemostasis and, 88–89
obstetric anesthesia implications of,

89–90
VQ scan. See ventilation-perfusion

scan
VTE. See venous thromboembolism
vWD. See von Willebrand disease

warfarin, 264–65
water immersion, 35–36
whirlpools, labor, 35–36
wire-reinforced catheters, 20
written consent, 48

x-ray, during pregnancy, 240–41

Zanamivir (Relenza), 269–70
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