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A
Abdominal delivery. See Cesarean section.

Abruptio placenta
obstetric hemorrhage due to, 114—115

Acute normovolemic hemodilution
before delivery, in parturients at risk of
hemorrhage, 132—-133

Adrenocorticotropic hormone
for postdural puncture headache, 76

Air embolism, venous
during pregnancy, 170—173

Airway
difficult, obstetric emergencies due to,
119-120

American Society of Anesthesiologists (ASA)
Closed Claims database in obstetrics,
lessons learned from, 183198

Amniotic fluid embolism, 173—-179

Analgesia, during labor
combined spinal-epidural, 5-10
continuous spinal, 4—5
epidural, patient-controlled, 10—12
patient-controlled
epidural, 10—12
inhalational, 2
intravenous, 1-2

Anaphylactoid syndrome of pregnancy,
173-179

Anesthesia

ASA Closed Claims database on obstetric
injuries due to, lessons learned
from, 183-198

for patients with severe pre-eclampsia,
156-160

general. See General anesthesia.

local. See Local anesthesia.

obstetric. See Obstetric anesthesia.

regional. See Epidural anesthesia and
Regional anesthesia..

Anesthesiologists
incomplete epidural block for cesarean

section due to performance of,
46-47

Antenatal assessment
reducing risk of obstetric hemorrhage by,
129-130

Antenatal care
optimization of parturient to reduce risk
of obstetric hemorrhage, 130—132

Anticoagulant medications
obstetric anesthesia for patients taking,
99-109

Antihypertensive agents
in pre-eclampsia, 154—156

Aspiration, pulmonary
of gastric contents during labor, decline
in maternal mortality due to, 88—90

Atony, uterine
obstetric hemorrhage due to, 112—114

Audit
of cases of major obstetric hemorrhage,
139-140

Autologous blood donation
preoperative, in parturients at risk of
hemorrhage, 131132

B
Back pain
epidural analgesia and, 71-73
chemical backache, 73
etiology, 71
incidence, 71-73
misconceptions about, 66

Backache. See Back pain.

Beta-adrenergic blocking agents
to control hypertension in pre-eclampsia,
154-155
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Blood patch. See Epidural blood patch,

Blood salvage, intraoperative
for hemorrhage in obstetric patients,
134-135

Blood transfusion. See Transfusions, blood.

Breastfeeding
epidural analgesia and, misconceptions
about, 64—66

Bupivacaine
compared with new local anesthetics for
obstetric anesthesia, 19—-38
animal studies of, 2025
chemistry of, 19, 26
clinical impact of toxicity of,
29-30
cost, 34
human studies, 2829
motor block and, 30—31
relative potency, 31-34
toxicity of, 26—28

C

Calcium-channel blocking agents
to control hypertension
in pre-eclampsia, 155

Cardiac arrest
maternal, obstetric emergencies due
to, 123

Catheter defects
incomplete epidural block for cesarean
section due to, 44—46

Catheter malfunction
incomplete epidural block for cesarean
section due to, 44—46

Catheter migration
incomplete epidural block for cesarean
section due to, 44

Catheter misplacement
incomplete epidural block for cesarean
section due to, 4344

Cauda equina syndrome
after regional anesthesia, 82

Caudal injections
supplemental, after incomplete epidural
block for cesarean section, 4950

Central nervous system
changes in, in pre-eclampsia, 151—153

Cesarean section
anesthesia for, in patients with severe pre-
eclampsia, 158—160
general, 159-160
regional, 158—159

incomplete epidural block for, 39—57
causes of
anatomic considerations, 43
patient-related factors, 46
technical skills or perform-
ance factor, 46
technique, methodology, and
equipment-related fac-
tors, 4346
description of, 41-42
management of
if diagnosed preoperatively,
47-50
intraoperative, 50—52

Chemical backache
after regional anesthesia, 73

Closed Claims database
of obstetric anesthesia injury cases,
lessons learned from, 183-198

Coagulation abnormalities
in pre-eclampsia, 150—151

Coagulation correction
before delivery, in parturients at risk of
hemorrhage, 132

Coagulation defects
obstetric anesthesia in patients with,
99-109

Continuous spinal analgesia
during labor, 4-5

Convulsions
prevention of, in pre-eclampsia, 153

Cost
of ropivacaine and levobupivacaine ver-
sus bupivacaine for obstetric anes-
thesia, 34

D

Deep vein thrombosis
during pregnancy, 166—170

Dextran patch
epidural, for postdural puncture head-
ache, 77

Drinking, during labor. See Eating,
during labor.

E

Eating, during labor
NPO policies, scientific validation of,
87-98
decline in maternal mortality from
pulmonary aspiration, 88—90
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gastrointestinal anatomy and phys-
iology during pregnancy,
90-91

indirect evidence on, 93-96

metabolic advantages of, 91-92

outcome of labor and, 92—-93

Embolism
during pregnancy, 165—182
amniotic fluid embolism, 173179
venous air embolism, 170—173
venous thromboembolism,
166—170

Emergencies
obstetric, 111-125
fetal compromise, 117—119
hemorrhage, 111-117
abruptio placenta, 114—115
genital tract lacerations,
111-112
placenta accreta, 116
placenta previa, 115-116
retained placenta, 115
uterine atony, 112—114
uterine inversion, 117
uterine rupture, 116—117
special considerations, 119—123
difficult airway, 119—120
maternal cardiac arrest, 123
morbid obesity, 121-123
pregnancy-induced hyperten-
sion, 120—121

Epidural analgesia

during labor
combined spinal and, 5—10
patient-controlled, 10—12

for labor and vaginal delivery in patients
with severe pre-eclampsia,
157-158

misconceptions about, 59—-70
back pain and, 66, 71-73
breastfeeding and, 64—66
consequences of withholding,

66—68

pre-eclampsia and, 63 —64
progress of labor, 60—63

Epidural anesthesia
incomplete block for cesarean section,
39-57
causes of
anatomic considerations, 43
patient-related factors, 46
technical skills or perform-
ance factor, 46
technique, methodology, and
equipment-related fac-
tors, 4346
description of, 41-42

management of
if diagnosed preoperatively,
47-50
intraoperative, 50—52

Epidural blood patch
for postdural puncture headache, 77
dextran, 77
prophylactic, 77
treatment with, 77—-79
in HIV-positive patients, 79
Erythropoietin, recombinant human
antenatal, in parturients at risk of hemor-
rhage, 130—131
Esmolol

to control hypertension in
pre-eclampsia, 155

F

Failed epidural. See Epidural anesthesia,
incomplete block.

Fetal compromise
obstetric emergencies involving,
117-119
choice of anesthesia, 118—119
definition, 117118
in utero resuscitation, 118
neonatal resuscitation, 119

Fibrin glue injection
epidural, for postdural puncture head-
ache, 77

Fluid management
to control hypertension in pre-eclampsia,
155-156

G
Ganglion blocking agents
to control hypertension in
pre-eclampsia, 154

Gastric contents
pulmonary aspiration of during labor,
decline in maternal mortality due
to, 88—90

Gastrointestinal anatomy
during pregnancy, 90—91

General anesthesia
after incomplete epidural block for cesar-
ean section, 50
for cesarean delivery in patients with
severe pre-eclampsia, 159—160
increased use of, due to withholding of
epidural analgesia during labor, 67
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Genital tract lacerations
obstetric hemorrhage due to, 112

H

Headache
postdural puncture, after regional analge-
sia during labor, 73-79

Hemodilution, acute normovolemic
before delivery, in parturients at risk of
hemorrhage, 132—133

Hemodynamic profile
in pre-eclampsia, 146—153

Hemorrhage, obstetric, 111-117
abruptio placenta, 114—115
genital tract lacerations, 111-112
placenta accreta, 116
placenta previa, 115—-116
retained placenta, 115
steps to limit and treat, 127—-144
antenatal assessment, 129130
antenatal optimization of parturient,
130-132
at time of delivery, 133—136
audit and review of cases, 139—140
further treatment after
stabilization, 138
future alternatives to blood trans-
fusion, 138139
immediately before delivery,
132-133
intraoperative management,
136-138
risks of blood transfusion, 128
uterine atony, 112—114
uterine inversion, 117
uterine rupture, 116—117

Hemostasis, intravascular
intraoperative maintenance of, in hemor-
rhage in obstetric patients,
136-137

Heparin, low-molecular-weight
for venous thromboembolism during
pregnancy, 169—170
obstetric anesthesia for patients on,
99-109

Hepatic dysfunction
in pre-eclampsia, 149

Human immunodeficiency virus (HIV)
epidural blood patch for postdural punc-
ture headache in patients with, 79

Hydralazine
to control hypertension in
pre-eclampsia, 154

Hyperbaric oxygen
for venous air embolism in pregnancy,
172-173

Hypertension
pre-eclampsia, fluids, drugs and anes-
thetic management, 145-163
pregnancy-induced, obstetric emergen-
cies due to, 120121

1
In utero resuscitation
in obstetric emergencies involving fetal
compromise, 118—119

Incomplete epidural block. See
Epidural anesthesia.

Inhalational analgesia
patient-controlled, during labor, 2

Injuries, due to obstetric anesthesia
ASA Closed Claims database on, lessons
learned from, 183-198

Intraoperative blood salvage
for hemorrhage in obstetric patients,
134-135

Intraoperative management
of inadequate epidural block for cesarean
section, 50—52

Intravenous analgesia
patient-controlled, during labor, 1-2

Iron supplementation
antenatal, in parturients at risk of hemor-
rhage, 130—131

L

Labetalol
to control hypertension in pre-eclampsia,
154-155

Labor. See also Obstetric anesthesia.
newer techniques of analgesia during,
1-17
NPO during, guidelines for, 87-98

Lacerations, genital tract
obstetric hemorrhage due to, 112

Levobupivacaine. See also Local anesthetics.
compared with bupivacaine for obstetric
analgesia, 19-38

Liability, medico-legal
ASA Closed Claims database on obstetric
anesthetic injuries, lessons learned
from, 183-198
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Local anesthetics
new, for labor and delivery, 19—-38

chemistry of, 19, 26

compared with bupivacaine, animal
studies of, 20—-25

cost of, 34

human studies, 2829

reduced motor block with, 30—31

relative potency of, 31-34

toxicity, 26—28

Local infiltration anesthesia
to supplement incomplete epidural block
for cesarean section, 50

Low-molecular-weight heparin
for venous thromboembolism during
pregnancy, 169—-170
obstetric anesthesia for patients on,
99-109

Lumbar sympathetic block
during labor, 3

M

Magnesium sulfate
for prevention of convulsions in pre-
eclampsia, 153

Malpractice claims
ASA Closed Claims database on claims
involving obstetric anesthesia,
183-198

Maternal cardiac arrest
obstetric emergencies due to, 123

Maternal death
due to pulmonary aspiration of gastric
contents during labor, decline in,
88-90

Maternal obesity
obstetric emergencies due to, 121-123

Morbid obesity
maternal, obstetric emergencies due to,
121-123

Mortality, maternal
due to obstetric anesthesia, ASA Closed
Claims database on, 184—187
due to pulmonary aspiration of gastric
contents during labor, decline in,
88-90

Motor block, in obstetric anesthesia
with bupivacaine versus bupivacaine,
30-31

N

Needle-induced trauma
nerve injury due to, after regional
anesthesia, 80—81

Neonatal resuscitation
in obstetric emergencies involving fetal
compromise, 119

Nerve injury
from needle, after regional anesthesia,
80-81

Neuraxial analgesia. See also
Epidural analgesia.
in patients with thrombocytopenia,
99-109
misconceptions about, 59-70

Neurologic complications
after regional anesthesia during labor,
79-82
cauda equina syndrome, 82
etiology of, 79—-80
nerve injury from needle, 80—81
transient neurologic syndrome,
81-82

Nicardipine
to control hypertension in
pre-eclampsia, 155

Nifedipine
to control hypertension in
pre-eclampsia, 155

Nil per mouth (NPO)
during labor, guidelines for, 87—98

decline in maternal mortality from
pulmonary aspiration of gas-
tric contents, 88—-90

gastrointestinal anatomy and phys-
iology during pregnancy,
90-91

indirect evidence on, 93-96

metabolic advantages of eating
and drinking during labor,
91-92

outcome of labor, 92—93

Nitroglycerin
to control hypertension in
pre-eclampsia, 154

Normovolemic hemodilution, acute
before delivery, in parturients at risk of
hemorrhage, 132—133

NPO. See Nil per mouth.



204 Index / Anesthesiology Clin N Am 21 (2003) 199-206

o

Obesity
incomplete epidural block for cesarean
section due to, 46
maternal morbid, obstetric emergencies
due to, 121-123

Obstetric anesthesia, 1—198
anticoagulant medications and, 99—-109
low-molecular-weight heparin,
105-107
practical recommendations,
104-105
ASA closed claims, lessons learned from,
183-198
back pain after regional, 71-73
embolism during pregnancy, 165—182
amniotic fluid embolism, 173179
venous air embolism, 170—-173
venous thromboembolism,
166—170
headache after regional, 73-79
hemorrhage, steps to limit and treat,
127-144
antenatal assessment, 129130
antenatal optimization of parturient,
130-132
at time of delivery, 133—136
audit and review of cases, 139—140
further treatment after
stabilization, 138
future alternatives to blood trans-
fusion, 138—139
immediately before delivery,
132-133
intraoperative management,
136138
risks of blood transfusion, 128
in patients with thrombocytopenia,
99-109
low-molecular-weight heparin and,
105-107
practical recommendations,
104-105
in pre-eclampsia, 145-163
anesthetic management, 156—160
epidural analgesia and, misconcep-
tions about, 63 —64
hemodynamic profile in, 146—153
treatment, 153156
incomplete epidural block for cesarean
section, 39—-57
causes of
anatomic considerations, 43
patient-related factors, 46
technical skills or perform-
ance factor, 46
technique, methodology, and
equipment-related fac-
tors, 4346

description of, 41-42
management of
if diagnosed preoperatively,
47-50
intraoperative, 50—52
neuraxial analgesia, misconceptions
about, 59-70
back pain and, 66, 71-73
breastfeeding and, 64—66
consequences of withholding,
66—-68
pre-eclampsia and, 63 —64
progress of labor, 60—63
neurologic complications after regional,
79-82
new local anesthetics, 19—-38
chemistry of, 19, 26
compared with bupivacaine, animal
studies of, 20—25
cost of, 34
human studies, 2829
reduced motor block with, 30—31
relative potency of, 31-34
toxicity, 26—28
newer techniques of labor analgesia,
1-17
patient-controlled analgesia
epidural, 10—12
inhalational, 23
intravenous, 1-2
regional techniques, 3—13
combined spinal-epidural an-
algesia, 5—10
continuous spinal analgesia,
4-5
epidural analgesia during la-
bor, 10
lumbar sympathetic block, 3
paracervical block, 3—4
NPO during labor, guidelines for, 87—98
decline in maternal mortality from
pulmonary aspiration of gas-
tric contents, 8890
gastrointestinal anatomy and
physiology during pregnancy,
90-91
indirect evidence on, 93—96
metabolic advantages of eating and
drinking during labor, 91-92
outcome of labor, 92—93
obstetric emergencies and, 111-125
fetal compromise, 117—119
hemorrhage, 111-117
abruptio placenta, 114115
genital tract lacerations,
111-112
placenta accreta, 116
placenta previa, 115-116
retained placenta, 115
uterine atony, 112114



Index / Anesthesiology Clin N Am 21 (2003) 199-206 205

uterine inversion, 117
uterine rupture, 116—117
special considerations, 119—123
difficult airway, 119—120
maternal cardiac arrest, 123
morbid obesity, 121-123
pregnancy-induced
hypertension, 120—121
regional, backache, headache, and
neurologic deficit after, 71-86

Oliguria
in pre-eclampsia, 149
Oxygen, hyperbaric

for venous air embolism in pregnancy,
172-173

Oxytocics
intraoperative, for hemorrhage in obstet-
ric patients, 136

P

Paracervical block
during labor, 3—-4

Patient factors
incomplete epidural block for cesarean
section due to, 46

Patient-controlled analgesia, during labor
epidural, 10—12
inhalational, 2
intravenous, 1-2

Placenta
obstetric hemorrhage involving
abruptio placenta, 114—115
placenta accreta, 116
placenta previa, 115-116
retained placenta, 115

Placenta accreta
obstetric hemorrhage due to, 116

Placenta previa
obstetric hemorrhage due to, 115-116

Planning, anesthesia
to limit and treat hemorrhage in obstetric
patients, 127-144

Postdural puncture headache
after regional analgesia during labor,
73-79

Posttraumatic stress disorders
due to withholding of epidural analgesia
during labor, 67—68

Pre-eclampsia, 145-163
anesthetic management, 156—160
epidural analgesia and, misconceptions
about, 63 —64

hemodynamic profile in, 146—153
treatment, 153—156

Pregnancy-induced hypertension
obstetric emergencies due to, 120—121

Pregnancy. See also Labor and
Obstetric anesthesia.
gastrointestinal anatomy and physiology
in, 90-91

Progress of labor
epidural analgesia and, misconceptions
about, 60—63

Pulmonary aspiration
of gastric contents during labor, decline
in maternal mortality due to, 88—90

Pulmonary embolism
during pregnancy, 166—170

R
Recombinant tissue plasminogen activator
(r-tPA)
for venous thromboembolism during
pregnancy, 169

Regional analgesia
techniques for, during labor, 3—12

combined spinal-epidural analgesia,
5-10

continuous spinal analgesia, 4—5

epidural analgesia, patient-con-
trolled, 10—12

lumbar sympathetic block, 3

paracervical block, 3—4

Regional anesthesia

back pain after, 71-73

headache after, 73—-79

neurologic complications after, 79—82
cauda equina syndrome, 82
etiology of, 79—80
nerve injury from needle, 80—81
transient neurologic syndrome,

81-82

Renal dysfunction
in pre-eclampsia, 149

Respiratory system changes
in pre-eclampsia, 151

Resuscitation
in obstetric emergencies involving
fetal compromise
in utero, 118
neonatal, 119

Retained placenta
obstetric hemorrhage due to, 114—115
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Ropivacaine. See also Local anesthetics.
compared with bupivacaine for obstetric
analgesia, 19-38

S

Saline injection
epidural, for postdural puncture head-
ache, 77

Salvage, of blood, intraoperative
for hemorrhage in obstetric patients,
134-135

Single-shot spinal anesthesia
after incomplete epidural block for cesar-
ean section, 4748

Sodium nitroprusside
to control hypertension in
pre-eclampsia, 154

Spinal anesthesia
after incomplete epidural block for cesar-
ean section
combined spinal-epidural tech-
nique, 49
continuous, 49
single-shot, 4748
combined epidural and, 5—10
continuous, during labor, 4—5

Spinal-epidural analgesia
combined, during labor, 5—10

Sumatriptan
for postdural puncture headache, 76

Supplemental injections
epidural or caudal, after incomplete
epidural block for cesarean section,
49-50

T

Theophylline
for postdural puncture headache, 76

Thrombocytopenia
obstetric anesthesia for patients with,
99-109
low-molecular-weight heparin and,
105-107
practical recommendations,
104-105

Thrombolysis
for venous thromboembolism during
pregnancy, 169—170

Tissue plasminogen activator, recombinant
(r-tPA)
for venous thromboembolism during
pregnancy, 169

Transfusions, blood
risks of, in obstetric cases, 128
future alternatives to, 138—139

Transient neurologic syndrome
after regional anesthesia, 81—82

Trimethaphan
to control hypertension in
pre-eclampsia, 154

U

Uterine atony
obstetric hemorrhage due to, 112—114

Uterine inversion
obstetric hemorrhage due to, 117

Uterine rupture
obstetric hemorrhage due to, 116—117

\

Vasodilators, direct-acting
to control hypertension in
pre-eclampsia, 154

Venous air embolism
during pregnancy, 170—173

Venous thromboembolism
during pregnancy, 166—170



