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new information on nitrous oxide and timing of unfractionated heparin is included.

Obstetric Analgesia and Anesthesia
Labor causes severe pain for many women. There is no other circumstance in which it is considered acceptable for an
individual to experience untreated severe pain that is amenable to safe intervention while the individual is under
a physician’s care. Many women desire pain management during labor and delivery, and there are many medical
indications for analgesia and anesthesia during labor and delivery. In the absence of a medical contraindication, maternal
request is a sufficient medical indication for pain relief during labor. A woman who requests epidural analgesia during
labor should not be deprived of this service based on the status of her health insurance. Third-party payers that provide
reimbursement for obstetric services should not deny reimbursement for labor analgesia because of an absence of “other
medical indications.” Anesthesia services should be available to provide labor analgesia and surgical anesthesia in all
hospitals that offer maternal care (levels I–IV) (1). Although the availability of different methods of labor analgesia will vary
from hospital to hospital, the methods available within an institution should not be based on a patient’s ability to pay.
The American College of Obstetricians and Gynecologists believes that in order to allow the maximum number of
patients to benefit from neuraxial analgesia, labor nurses should not be restricted from participating in the
management of pain relief during labor. Under appropriate physician supervision, labor and delivery nursing
personnel who have been educated properly and have demonstrated current competence should be able to participate
in the management of epidural infusions.
The purpose of this document is to review medical options for analgesia during labor and anesthesia for surgical
procedures that are common at the time of delivery. Nonpharmacologic options such as massage, immersion in water
during the first stage of labor, acupuncture, relaxation, and hypnotherapy are not covered in this document, although
they may be useful as adjuncts or alternatives in many cases.

Background
Labor Pain
Like other types of visceral pain, the pain of the first
stage of labor is diffuse and not as well localized as
somatic pain. Although lower abdominal pain is a nearly
universal feature of labor, a significant percentage of
women also will experience lower back pain. Labor pain
may be referred to iliac crests, buttocks, or thighs.
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As the fetus descends in the late first stage or second
stage of labor, distention of the vagina, pelvic floor, and
perineum elicit stimuli through the pudendal nerve and
the anterior primary divisions of sacral nerves S2 through
S4 (2). This pain is predominantly somatic and, therefore,
is better localized than pain that occurs earlier in labor.
There is a lack of an objective, universally applicable
measure for intensity of pain. Most commonly, a selfreported instrument has been employed, such as the visual
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analogue scale, although such instruments are problematic
in a number of ways and difficult to validate using the
standard psychometric methods (3). Medications commonly
given for analgesia also may impair cognition, which further limits the reliability of verbal and visual scores reported
by the patient. Finally, given varying expectations for pain
control and labor experience, pain relief and satisfaction
(with pain relief or with the experience of childbirth) are
not the same. In a systematic review that examined women’s satisfaction with childbirth, a discrepancy was found
between the rating of pain and the rating of satisfaction with
pain relief in one half of the trials (4).

Available Methods of Analgesia
and Anesthesia
The American College of Obstetricians and Gynecologists
recognizes that many approaches to analgesia are available
for peripartum patients. None of the methods appear to be
associated with an increased risk of cesarean delivery. The
choice of technique, agent, and dosage is based on many
factors, including patient preference, medical status, and
contraindications. Decisions regarding analgesia should be
coordinated closely among the obstetrician–gynecologist
or other obstetric care provider, the anesthesiologist, the
patient, and skilled support personnel.

Parenteral or Systemic Analgesia
Parenteral opioids continue to have a role in peripartum
analgesia. They are inexpensive, and their use requires no
specialized expertise. However, parenteral opioids have
little effect on maternal pain scores, provide unreliable
analgesia, and commonly have adverse effects such as
nausea and vomiting (5).

In the United States, fentanyl, morphine, nalbuphine,
butorphanol, and remifentanil are used commonly. These
drugs may be given intramuscularly or intravenously.
Fentanyl also has been given intranasally for labor (6).
Remifentanil is an ultrashort-acting opioid and is administered only as a patient-controlled intravenous infusion.
Table 1 lists the commonly used parenteral or systemic
opioids along with their dosages, administration route,
onset, duration of effect, and elimination half-life. Not
all agents are available in all hospitals.
A Cochrane review failed to identify the ideal
parenteral opioid. It concluded that, although there was
some pain relief during labor, it was poor; that there were
significant adverse effects—mostly nausea, vomiting,
and drowsiness; and that there was no great difference
between the various agents studied (7).
All opioids cross the placenta and may have adverse
effects for the fetus or newborn. This may be reflected in
loss of variability in the fetal heart rate (FHR), reduction
in the FHR baseline, neonatal respiratory depression, or
neurobehavioral changes. Drug elimination takes longer
in newborns than in adults, so effects may be prolonged,
particularly if administered near the time of delivery. The
use of meperidine generally is not recommended for peripartum analgesia because its active metabolite, normeperidine, has a prolonged half-life in adults and a halflife of up to 72 hours in the neonate; the normeperidine
effect cannot be antagonized by naloxone (8).
Nalbuphine and butorphanol are mixed agonist–
antagonists and, therefore, are associated with less
respiratory depression for an equianalgesic dose.
Importantly, mixed agonist–antagonist (ie, pentazocine,
nalbuphine, and butorphanol) or partial agonist

Table 1. Commonly Used Parenteral or Systemic Opioids for Labor Analgesia

Drug
Fentanyl

Dosage and
Route of Delivery

Morphine

50–100 micrograms (every
hour); Alternatively, as PCA,
load 50 micrograms,
then 10–25 micrograms Q
10–12 minutes
2–5 mg (IV); 5–10 mg (IM)

Nalbuphine

10–20 mg IV, SQ, or IM

Butorphanol

1–2 mg IV or IM

Remifentanil

0.15–0.5 micrograms/
kg Q 2 minutes as PCA

Onset

Duration

Elimination
Half-life
(Maternal)

2–4 minutes IV

30–60 minutes

3 hours

10 minutes (IV);
30 minutes (IM)
2–3 minutes IV;
15 minutes SQ or IM
5–10 minutes IV;
30–60 minutes IM
20–90 seconds

1–3 hours

2 hours

2–4 hours

2–5 hours

4–6 hours

2–5 hours

3–4 minutes

9–10 minutes

Abbreviations: IM, intramuscularly; IV, intravenously; PCA, patient-controlled analgesia; Q, every; SQ, subcutaneous.
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(buprenorphine) analgesics should be avoided in patients
who have received or currently are receiving a full opioid
agonist analgesic treatment course, including hydrocodone bitartrate. In such patients, the use of mixed
agonist–antagonist and partial agonist analgesics may
diminish the analgesic effect, trigger withdrawal symptoms, or both (9).
Remifentanil is an ultra-short-acting opioid without
active metabolites. Its pharmacokinetics allow for easy
titration during labor and for less risk of respiratory
depression in the newborn. Remifentanil is administered
intravenously by patient-controlled analgesia, seems to
provide better pain relief during labor than other opioids
(although less so than epidural analgesia), and has
become increasingly popular as an option during labor
(10, 11). However, in a small randomized controlled trial,
maternal apneic episodes occurred in 26% of women
receiving remifentanil by patient-controlled intravenous
analgesia, which highlights the need for appropriate
respiratory monitoring (12). Respiratory arrest has
occurred with use of remifentanil patient-controlled analgesia, and consideration should be given to one-to-one
nurse-to-patient ratios, respiratory monitoring, and provision of supplemental oxygen (11).
Nonopioid agents appear to be less effective than
opioids. A Cochrane review analyzed a variety of agents,
including antihistamines, antispasmodics, sedatives, and
nonsteroidal anti-inflammatory drugs (NSAIDs) for pain
relief during labor. Nonsteroidal anti-inflammatory drugs
and antihistamines were even less satisfactory for pain
relief during labor than opioids, although they were more
satisfactory than placebo (13). A recent randomized clinical trial compared intravenous acetaminophen with morphine for pain relief in 40 women during the first stage of
labor. There was no difference in visual analog scale
scores or adverse effects between groups, but one half
of the patients who received acetaminophen required rescue analgesia (14). The authors concluded that intravenous acetaminophen may be less effective for pain relief
in early labor.

Regional (Neuraxial) Analgesia
and Anesthesia
Neuraxial or regional options include epidural and spinal
techniques and, unlike most other choices for pain relief,
require administration by a qualified health care provider.
The neuraxial approaches are suitable for labor analgesia
and operative anesthesia. Regional techniques (eg, epidural, spinal) provide pain relief during labor
with minimal maternal and neonatal adverse effects.
Solutions typically are comprised of local anesthetic
with or without admixed opioids. The qualified anesthesia
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care provider may choose among several different local
anesthetic agents in a variety of concentrations and from
among several different opioids. Solutions may be
administered as a single injection or infused by a catheter
as bolus, continuous infusion, or using patient-controlled
techniques.
More than 60% of women having a singleton birth in
the United States select epidural or spinal analgesia (15).
Higher rates of epidural and spinal analgesia are seen
among women with higher education levels, white race,
and early presentation for prenatal care, all of which
suggest that these forms of analgesia are discretionary
rather than solely for medical indications. Neuraxial analgesia does not appear to increase the cesarean delivery
rate and, therefore, should not be withheld for that concern (16–20). Consideration should be given to early
placement of a neuraxial catheter that can be used later
for women undergoing labor after cesarean (also referred
to as trial of labor after cesarean) (16).

Epidural Analgesia and Anesthesia
Epidural analgesia involves the placement of a catheter
into the epidural space, allowing for repeated or continuous administration of medications. The medication
mixture consists of a local anesthetic, often with an
opioid, which allows for use of lower concentrations of
each agent and thereby minimizes the potential for
adverse effects. Lower concentrations of local anesthetic
cause less motor blockade, whereas lower concentrations
of opioids result in less systemic effect for the woman
and fetus or neonate (21). The commonly used local
anesthetics are bupivacaine and ropivacaine, and they
are equivalent in outcome and adverse effects (22). The
two opioids that are used are fentanyl and sufentanil (8).
In some centers, epinephrine may be added to the
local anesthetic solution in very dilute doses (5 micrograms/mL, or 1 in 200,000) to prolong duration or
increase reliability and intensity of epidural block.
Sodium bicarbonate may be added just before administration because alkalinization has been observed to speed
up onset of epidural blockade, intensify the effect, or
both, especially in sacral dermatomes (8).
Epidural analgesia may be maintained using intermittent boluses, continuous infusion, or continuous
infusion with patient-administered boluses (patientcontrolled analgesia). Studies comparing regimens for
maintenance of epidural analgesia are limited by the wide
variety of solutions that may be employed. A systematic
review concluded that there was no difference in cesarean
delivery rates between continuous-infusion epidural
(with or without patient-controlled epidural analgesia)
and intermittent bolus administration and no difference in
total duration of labor but a significantly shorter second
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stage, slightly less total anesthetic dosing, and higher
maternal satisfaction with intermittent bolus techniques
(23). A Cochrane Review comparing epidural versus
nonepidural or no analgesia for pain management concluded that pain intensity and need for additional pain
relief was lower in women using epidural analgesia when
compared with opioids (24).

Single–Injection Spinal Anesthesia
Single-injection spinal anesthesia involves injection of an
opioid, local anesthetic, or both into the subarachnoid
space. This technique is seldom chosen for labor except
for patients for whom delivery is predicted to occur
within an hour or so. However, spinal anesthesia
commonly is employed for cesarean delivery. As with
epidural, coadministration of opioid and local anesthetic
decreases the total dose of each.
Because the spinal anesthetic for cesarean delivery is
given as a single injection, it is impossible to titrate the
level of blockade and to extend the duration of action. It
does, however, provide rapid onset and dense sensory
block. Local anesthetics used for this purpose include
lidocaine, bupivacaine, and ropivacaine. Fentanyl, sufentanil, or morphine may be added to the mixture to
improve intraoperative comfort, postoperative comfort,
or both (8).

Continuous Spinal Analgesia
Continuous spinal analgesia is seldom used for labor
because of concerns about postdural puncture headache
and a U.S. Food and Drug Administration withdrawal of
spinal microcatheters from the market in 1991 after
reports of cauda equina syndrome (25). In cases of inadvertent dural puncture when epidural is attempted, the
planned epidural may be converted to a continuous spinal
epidural by threading the catheter into the subarachnoid
space for continuous infusion. Deliberate continuous spinal techniques with specially designed catheters also
have been investigated occasionally for labor and for
conversion to anesthesia for cesarean delivery (25, 26).
If chosen, caution should be taken with the labeling, use,
dosage, and sterility of the intrathecal catheter.

Combined Spinal–Epidural Analgesia
The subarachnoid injection used in combined spinal–
epidural analgesia may consist of a local anesthetic, an
opioid, or both. In early labor, subarachnoid opioid alone
(fentanyl or sufentanil) is sufficient for analgesia. As
labor progresses and pain becomes more somatic, local
anesthetic is required to achieve analgesia. This is usually
bupivacaine, although ropivacaine may be used instead.
Combined spinal–epidural analgesia is continued using
the epidural catheter, similar to epidural alone. However,

VOL. 133, NO. 3, MARCH 2019

catheter placement cannot truly be verified until the
spinal component has “worn off.”

Combined Spinal–Epidural Versus
Epidural Analgesia
The major advantage of combined spinal–epidural over
epidural analgesia is the rapid onset of analgesia because
of the initial spinal component (16, 27). A Cochrane
review found no difference in patient mobility, labor
augmentation, or cesarean delivery between traditional
epidural (higher concentrations of local anesthetic) and
combined spinal–epidural analgesia and less need for
additional or rescue anesthesia interventions, instrumental delivery, and urinary retention with combined spinal–
epidural analgesia (28). The same review compared
combined spinal–epidural analgesia with low-dose epidural techniques, concluding that higher rates of pruritus
occur with combined spinal–epidural analgesia than with
epidural analgesia (average risk ratio, 1.80; 95% confidence interval, 1.22–2.65) and found no difference for
other endpoints, including mode of delivery, patient
satisfaction, and neonatal outcome.
There appears to be a higher incidence of fetal
bradycardia with combined spinal–epidural analgesia
than with epidural analgesia alone (29) but no increased
rate of cesarean delivery for FHR abnormalities. Fetal
bradycardia is attributed to intrathecal opioids and is
independent of maternal hypotension (30). One proposed explanation is that faster onset of pain relief,
especially with a higher dose of intrathecal opioid,
quickly lowers maternal circulating levels of plasma
epinephrine and beta-endorphins, leaving endogenous
oxytocin and norepinephrine unopposed, which results
in uterine hypertonus and a reduction in uteroplacental
blood flow (31). Additionally, there are reports that the
epidural catheter may become dislodged with change in
maternal position (32).

Local Anesthesia
Local anesthetics are used for pudendal nerve blocks and
for local infiltration of tissue for repair of lacerations.
Pudendal block involves injecting local anesthetic transvaginally into the vicinity of the pudendal nerve below
the ischial spines. Pudendal block is useful primarily in
the second stage of labor or after delivery to facilitate
repair of perineal lacerations. In a randomized trial of
laboring women after cervical dilation of 7 cm, singleshot spinal anesthesia with bupivacaine and fentanyl
produced better pain relief during labor and delivery than
pudendal block, although the two techniques were
largely equivalent for episiotomy repair (33).
Local anesthetics produce reversible blockade of
nerve conduction by blocking sodium channels. They
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vary in lipid solubility, potency, time to onset after
injection, and duration of activity (34). The local anesthetics typically used for pudendal block or for local
infiltration and their maximum recommended doses
are presented in Table 2. Epinephrine may be added
to local anesthetic solutions to delay absorption and
increase duration of blockade by inducing vasoconstriction of the blood vessels in the area. Epinephrine also is
useful because it serves as a marker for intravascular
injection: an increase in heart rate or blood pressure
suggests that the mixture has entered the maternal circulation. However, epinephrine should not be used in
women with medical conditions, such as cardiac disorders, that necessitate the avoidance of maternal
tachycardia.
Risks of local anesthetics include allergic reaction
and toxicity. Anaphylaxis may occur with use of
chloroprocaine and tetracaine but is unlikely with
bupivacaine, lidocaine, and ropivacaine. Allergic reactions to preservatives (methylparaben) or antioxidants
(sulfites) in prepared local anesthetic solutions are
possible. Local anesthetic toxicity may occur from
absorption of large amounts of local anesthetics or from
accidental direct injection into the vasculature; accidental
injection is more common. Toxicity may be manifested
with neurologic symptoms (eg, seizures, coma) or
cardiac symptoms (eg, arrhythmias, myocardial depression); central nervous system symptoms precede cardiac
manifestations. Cardiovascular collapse or seizure should
be treated in the standard evidence-based fashion.
Hypoxemia and acidosis, which potentiate local anesthetic systemic toxicity, should be corrected quickly with
intravenous lipid emulsion administered by an anesthesiologist (35).

Inhaled Agents
Nitrous oxide is an anesthetic gas that is used frequently
during general anesthesia and has been used for labor and
postpartum laceration repair analgesia for decades,
although it has been used more extensively in the United
Kingdom and other countries than in the United States
(36). It is self-administered using a mouthpiece or face-

mask, with a 50% mix of nitrous oxide in 50% oxygen,
either blended from two separate gas cylinders or the
hospital’s piped gas supply through a small regulator or
from a single premixed cylinder (37). The apparatus must
use a demand valve so that doses are given only when the
patient inhales using the mask and must have scavenging equipment to limit others’ environmental exposure.
The analgesia provided by nitrous oxide is less effective
than epidural analgesia when pain scores are the outcome of interest (38). However, there are several benefits. Nitrous oxide use does not preclude mobility for the
patient, does not require additional monitoring, and allows the laboring woman to control the effect. Another
advantage is its quick termination of effect once the
parturient removes the mask. It is transmitted to the
placenta but is eliminated rapidly by the neonate after
he or she begins to breathe. Maternal adverse effects
include nausea, vomiting, dizziness, and drowsiness.
Nitrous oxide can be used safely with other forms of
analgesia (39).

General Anesthesia
General anesthesia is uncommon for vaginal or cesarean
delivery in contemporary obstetrics. Its use usually is
limited to emergency cesarean deliveries or scenarios in
which neuraxial anesthesia cannot be performed or has
already failed.
The parturient is susceptible to aspiration of gastric
contents and may have diminished functional residual
capacity, increased minute ventilation potentially leading
to rapid desaturation, and changes in anesthetic needs
before and after delivery of the newborn. The standard
approach for general anesthesia in the parturient is
preoxygenation and administration of an induction agent
(eg, propofol, ketamine) and a muscle relaxant (eg,
succinylcholine, rocuronium), followed by intubation,
usually with the application of cricoid pressure. After the
airway is secure, anesthesia is maintained with low
concentrations of inhaled volatile agents, generally
sevoflurane or isoflurane, until delivery of the newborn.
Concentrations are kept low because of the effect these
agents have on uterine tone. Opioids such as remifentanil

Table 2. Maximum Recommended Doses of Local Anesthetics Commonly Used in Obstetrics

Local Anesthetic

Maximum Recommended Dose With
Epinephrine

Maximum Recommended Dose Without
Epinephrine

Bupivacaine
Lidocaine
Ropivacaine
2-Chloroprocaine

3 mg/kg
7 mg/kg
2 mg/kg
14 mg/kg

3 mg/kg
5 mg/kg
2 mg/kg
11 mg/kg
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Box 1. Indications for Anesthesiology Consultation
The following are some of the most common indications for consultation with an anesthesiologist
during the antenatal period or peripartum period. In many cases, a phone consultation may be
sufficient; in other cases, a face-to-face consultation will be appropriate.
Cardiac Disease
Congenital and acquired disorders such as repaired tetralogy of Fallot and transposition of the great vessels
Cardiomyopathy
Valvular disease such as aortic and mitral stenosis, tricuspid regurgitation, and pulmonary stenosis
Pulmonary hypertension and Eisenmenger syndrome
Rhythm abnormalities such as supraventricular tachycardia and Wolff–Parkinson–White syndrome
Presence of an implanted pacemaker or defibrillator
Hematologic Abnormalities or Risk Factors
Immune and gestational thrombocytopenia
Coagulation abnormalities such as von Willebrand disease
Current use of anticoagulant medications
Jehovah’s Witness
Spinal, Muscular, and Neurologic Disease
Structural vertebral abnormalities and prior surgeries such as vertebral fusion and rod placement
Prior spinal cord injury
Central nervous system problems such as known arterial–venous malformation, aneurysm, Chiari malformation,
or ventriculoperitoneal shunt
Major Hepatic or Renal Disease
Chronic renal insufficiency
Hepatitis or cirrhosis with significantly abnormal liver function tests or coagulopathy
History of or Risk Factors for Anesthetic Complications
Anticipated difficult airway
Obstructive sleep apnea
Previous difficult or failed neuraxial block
Malignant hyperthermia
Allergy to local anesthetics
Obstetric Complications That May Affect Anesthesia Management
Placenta accreta
Nonobstetric surgery during pregnancy
Planned cesarean delivery with concurrent major abdominal procedure
Miscellaneous Medical Conditions That May Influence Anesthesia Management
Body mass index of 50 or greater
History of solid organ transplantation
Myasthenia gravis
Dwarfism
Sickle cell anemia
Neurofibromatosis

have been used at induction to avoid intraoperative
awareness (40, 41).
Airway management is more challenging in the
pregnant patient because of the anatomic and physiologic
changes that occur during pregnancy and labor. The rate

VOL. 133, NO. 3, MARCH 2019

of failed intubation after obstetric general anesthesia is
much higher among pregnant patients (1 in 224 to 1 in
390) than among nonpregnant surgical patients (1 in
2,230) (42–44). In elective cases, awake intubation or
videolaryngoscopy can be performed when a difficult
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airway is anticipated, and the laryngeal mask airway is an
alternative to endotracheal intubation in other cases.

Maternal Morbidity and Mortality
Related to Analgesia and Anesthesia
Obstetric analgesia and anesthesia are associated with
a low risk of maternal morbidity and mortality. A
reduction in maternal deaths associated with anesthesia
has been demonstrated over decades and anesthesiarelated maternal death is rare in high-income countries
(45, 46).
The Society for Obstetric Anesthesia and Perinatology established the Serious Complication Repository
Project to estimate the frequency of severe adverse
outcomes associated with obstetric anesthesia. Over
a 5-year period ending in 2009, 30 U.S. institutions
participated in data collection and documented a total of
157 prespecified complications that occurred during
more than 300,000 recorded or reported deliveries (47).
Use of analgesia and anesthesia was high in this cohort.
Of women who had a vaginal delivery, 76% had neuraxial anesthetic technique; 63% were epidural analgesia,
37% were combined spinal–epidural, and less than 1%
were spinal or continuous spinal techniques. Neuraxial
anesthesia was employed in 94% of cesarean deliveries,
with a failure rate of 1.7%; 5.6% of cesarean deliveries
were performed under general anesthesia.
In this registry, none of the 30 maternal deaths were
declared to be related to anesthesia, but two of the 42
cardiac arrests and both myocardial infarctions were
deemed to be related to anesthesia. There were four cases
of epidural abscess or meningitis for an incidence of
fewer than 1 in 60,000; one epidural hematoma (1 in
250,000); 10 failed intubations (1 in 500) with no cases
of aspiration; 58 high neuraxial blocks (1 in 4,000); 27
serious neurological injuries, seven of which were judged
to be related to anesthesia (1 in 36,000); 25 respiratory
arrests, of which 16 were considered to be related to
anesthesia (1 in 10,000); and five cases of anaphylaxis,
none of which were related to anesthesia (47).
High neuraxial blocks were nearly equally distributed between epidural and spinal techniques, though 24%
were attributed to an unrecognized spinal catheter. The
risk of postdural puncture headache was calculated at
0.7% of all neuraxial procedures that included dural
puncture (spinal and combined spinal–epidural analgesia). More than one half (56%) of these headaches were
treated with epidural blood patch, which currently is
considered a standard therapeutic intervention (48).
Minor maternal adverse effects associated with
neuraxial blocks include maternal hypotension from
sympathetic blockade and pruritus from opioid binding
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to the m-opioid receptor. Pruritus occurs in the vast
majority of peripartum women who receive neuraxial
opioids (49). Pruritus is more severe with neuraxial
opioids than with intravenous formulations (50) and is
more severe and more likely after use of intrathecal
opioids than epidural opioids (8). Most cases of opioidinduced pruritus are self-limited. Pruritus may be treated
with small doses of naloxone or nalbuphine, but these
medications can reverse some of the analgesic effect.
Antihistamines also have been used. Antihistamines have
little-to-no effect on centrally induced pruritus but may
increase drowsiness, leading to improvement in symptoms (49).
The likelihood of maternal hypotension depends on
the speed of onset of the neuraxial block and the dose of
anesthetic given. Approximately 10% of women will
develop hypotension with low-dose neuraxial labor
analgesia (8). Hypotension from sympathetic blockade
can be prevented to some extent by preloading or coloading with crystalloid or by administering small doses of
vasopressors, usually ephedrine or phenylephrine given
intravenously. When hypotension does occur after spinal
or epidural anesthesia, it can be treated with intravenous
vasopressors. In a randomized trial, a combination of
crystalloid coloading plus phenylephrine infusion reliably prevented hypotension after spinal anesthesia for
cesarean delivery (51). In another randomized trial, a norepinephrine infusion was less likely to cause maternal
bradycardia and more likely to preserve cardiac output
than phenylephrine (52). Epidural, unlike spinal anesthesia, allows for a slow titration of the local anesthetic and
is, therefore, less likely to cause hypotension.
Additional adverse effects of neuraxial techniques
include nausea and vomiting (when opioids are used),
temperature elevation or fever (epidural related), shivering, urinary retention, and reactivation of oral herpes (8).
Respiratory depression is a risk whenever opioids are
used, whether they are neuraxial or parenteral.

Fetal Risks Associated With Analgesia
and Anesthesia
Fetal and neonatal risks generally relate to maternal
effects such as hypotension or to transplacental passage
of analgesic or anesthetic drugs. These risks should be
assessed in the context of the potential benefits. Alleviation of maternal responses to untreated pain (eg,
increased minute ventilation, hypocarbia, respiratory
alkalosis, increased catecholamine and cortisol release)
may have fetal and neonatal effects.
Because opioids cross the placenta, they carry an
increased risk of newborn depression reflected in Apgar
scores, respiratory depression, muscle tone, and suckling.
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All are more pronounced when intravenous rather than
neuraxial opioids are administered to the woman, and peak
effects vary by drug. Alterations in the FHR tracing are
common after administration of parenteral opioids. Specific
effects of spinal and epidural opioids on the FHR are
aforementioned. There is a distinction between epidural and
combined spinal–epidural analgesia in their potential for
effects on the FHR tracing. In a randomized trial of low-risk
laboring women, elevated uterine tone was documented in
approximately 42% of women receiving combined spinal–
epidural analgesia, compared with approximately 17% of
those who received epidural analgesia (53). Furthermore,
nearly one third of women demonstrated FHR abnormalities (bradycardia or prolonged decelerations) in the first
15 minutes after combined spinal–epidural analgesia. These
abnormalities were independent of maternal hypotension
but significantly related to the speed of pain relief as
measured by a decrease in visual analogue scale scores.
Fetal heart rate abnormalities were treated with usual
measures in this study, and rates of cesarean delivery, low
Apgar scores, and neonatal acidemia did not differ between
the two groups.

Clinical Considerations
and Recommendations
< Which obstetric patients are not candidates for
regional analgesia?

There are few absolute contraindications to regional or
neuraxial techniques other than the patient declining
regional anesthesia, but relative contraindications exist.
Neuraxial techniques are contraindicated in the presence
of coagulopathy because of concerns for development of
a spinal or epidural hematoma. The exact frequency of this
complication is not known, but it is rare. In a registry of
more than 250,000 anesthetics used in obstetrics, most of
which were neuraxial, only one spinal hematoma was
reported (47). The American Society of Regional Anesthesia and Pain Medicine estimated that the overall risk of
hematomas was less than 1 in 150,000 for women with
epidural analgesia and less than 1 in 220,000 for women
with spinal analgesia but cautioned that the risk probably
has increased with increasing use of thromboprophylaxis
(54). It appears that the risk of hematoma is higher with
epidural techniques than with spinal techniques (54, 55) and
that the risk of spinal hematoma is lower among obstetric
patients than among older patients undergoing surgery.
Thrombocytopenia is a relative contraindication to
neuraxial blockade, but a safe lower limit for platelet count
has not been established. In a recent cohort study of 173
parturients with platelet counts under 100,000/microliter
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who received spinal, combined spinal–epidural, or epidural analgesia or anesthesia for delivery, no spinal–
epidural hematomas occurred (56). The study extended
the analysis with patient-level data from other studies and
estimated the risk of spinal–epidural hematoma among
obstetric patients undergoing neuraxial blockade as
0–0.6% when the platelet count was between 70 3 109/L–
100 3 10 9 /L but cautioned that data were insufficient to
assess risk in the subgroup whose platelet count was less
than 70 3 10 9 L (57). Importantly, among women with
thrombocytopenia who were in labor and had cesarean
deliveries under general anesthesia, the overall serious
morbidity from general anesthesia was 6.5% (56). Epidural and spinal analgesia or anesthesia generally are
considered acceptable in a patient with a platelet count
greater than or equal to 70 3 109/L provided that the
platelet level is stable, there is no other acquired or congenital coagulopathy, the platelet function is normal, and
the patient is not receiving any antiplatelet or anticoagulant therapy (58). In some circumstances, epidural or
spinal analgesia and anesthesia may be acceptable for
patients with platelet counts below 70 3 109/L.
Recommendations about regional analgesia or anesthesia in a patient receiving anticoagulation treatment or
thromboprophylaxis are addressed in other clinical questions. The use of low-dose aspirin (most commonly used
in obstetrics for prevention of preeclampsia) is not
a contraindication for neuraxial techniques (59).
The presence of a space-occupying brain lesion has
been considered a contraindication to regional pain relief
techniques because a dural puncture, whether intended or
inadvertent, in the setting of increased intracranial pressure
(ICP) may precipitate hindbrain herniation. Nevertheless,
not all space-occupying lesions result in increased ICP,
and if imaging shows no mass effect, hydrocephalus, or
other feature suggestive of increased ICP, risk of herniation is minimal and epidural analgesia or anesthesia may
be considered (60). Decisions should be individualized,
and neurologic consultation should be considered in many
cases. However, even for cases in which the risk of herniation is thought to be more than minimal, there are
circumstances in which there may be compelling reasons
to avoid general anesthesia for cesarean delivery, leaving
epidural as the better option (60).

< What is the role of systemic or parenteral
agents during labor?

Systemic or parenteral opioids may be used in place of
regional techniques or as an initial intervention before
neuraxial analgesia, but they do not work as well. Because
parenteral opioids do not require an anesthesiologist or
nurse anesthetist, they are almost universally available in
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maternity settings, whereas use of neuraxial options may
be more constrained by the availability of skilled anesthesia care providers. Some women, such as those receiving
anticoagulation treatment for thromboprophylaxis, may
not be ideal candidates for regional analgesia during labor
and can be offered opioids as an alternative form of pain
relief. There are limited data on women’s preferences during labor. In a national survey of 2,400 women who had
recently given birth, 67% reported that they had received
epidural or spinal analgesia, 17% reported that they had
used no pain medication, and 16% reported that they had
received opioids. Another 7% reported that they received
general anesthesia, 6% had nitrous oxide, 3% had local
anesthesia, and 10% received opioids and regional analgesia (61).

gesia in laboring women found that epidural analgesia
prolongs the second stage of labor by a mean difference
of 7.66 minutes without negative effects to the fetus and
neonate (24).
Randomized trials and systematic reviews including thousands of patients have shown that the initiation
of epidural analgesia at any stage during labor does not
increase the risk of cesarean delivery (17, 19, 20, 24).
The risk of instrumental vaginal delivery reportedly is
increased when using epidural compared with no epidural analgesia; however, a post hoc subgroup analysis of
trials conducted after 2005 failed to demonstrate a significant difference (18, 24). This may reflect a lower
concentration of local anesthetics used in modern epidurals (24).

< What is the association between epidural anal-

< Does preeclampsia affect the choice of anal-

gesia and maternal fever?

Although epidural analgesia has been associated with an
increase in maternal temperature, it generally is unrelated
to infection; however, it can cause diagnostic confusion
when the maternal temperature rises to 38.0°C (100.4°F)
or higher. Approximately 30% of parturients will experience an increase in maternal temperature (higher than
37.5°C [99.5°F]) with neuraxial analgesia (62); the rate
increases with duration of epidural, and it is seen more
commonly in nulliparous women. The phenomenon remains unexplained, but hypotheses include altered thermoregulation in the form of either increased heat
production or less efficient heat dissipation; the effect
of opioids in suppressing fever in the women in the comparison group who did not receive epidural analgesia;
and infection or inflammation. Subsequent studies have
failed to identify infection as the cause of the increase in
maternal temperature (63). There is no difference in the
rate of culture-positive or polymerase chain reactionpositive chorioamnionitis after epidural compared with
other means of pain relief in labor (63). Giving prophylactic antibiotics before epidural does not reduce the risk
of developing a fever (64), although there is a difference
in rates of placental inflammation after epidural (65).

< Does epidural analgesia affect the progress of

labor or the rates of operative or cesarean
delivery?

The use of regional analgesia may alter the course of
labor. A randomized study of intrathecal opioids (alone
or combined with local anesthetic) versus systemic
opioids found the first stage of labor to be 90 minutes
shorter in women receiving intrathecal rather than
systemic opioids (17). A meta-analysis of randomized
clinical trials comparing epidural with no epidural anal-
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gesia or anesthesia?

Neuraxial anesthesia and analgesia generally are safe and
well tolerated in women with preeclampsia. The reduction in circulating catecholamines during labor may make
blood pressure easier to control after epidural or combined spinal–epidural analgesia. In a recent review,
severe preeclampsia had a protective effect against
developing hypotension after spinal anesthesia; when
hypotension was present, it was less frequent and
less severe (66). However, in women with severe
preeclampsia, there is a potential for hypotension and
fluid-associated risk of pulmonary edema with neuraxial
anesthesia and analgesia.
In women with thrombocytopenia related to severe
preeclampsia, eclampsia and the hemolysis, elevated liver
enzymes, and low platelet count (HELLP) syndrome, the
thrombocytopenia is secondary to accelerated platelet
consumption. In some of these patients, the thrombocytopenia also is accompanied by impaired platelet function.
As with normal laboring women, a safe lower limit for
platelet count in preeclamptic women with thrombocytopenia who are receiving neuraxial analgesia or anesthesia
has not been established (16). Still, epidural or spinal
anesthesia generally is considered acceptable for normal
and preeclamptic patients with platelet counts greater than
or equal to 70 3 109/L. Neuraxial techniques are contraindicated in the presence of coagulopathy because of concerns for spinal or epidural hematoma. The insertion and
removal of an epidural catheter should be avoided during
coagulopathy. Any progression of thrombocytopenia or
anticoagulated state must be factored into the timing of
epidural catheter placement and removal.
A benefit of neuraxial techniques in women with
preeclampsia is the avoidance of general anesthesia if
cesarean delivery becomes necessary. Although the
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agents used to induce and maintain general anesthesia do
not worsen hypertension, the process of securing the
airway—laryngoscopy and endotracheal intubation—are
potent stimulators of the hypertensive response, which
may increase risk of stroke and heart failure. If general
anesthesia is needed, the spike in blood pressure may be
attenuated with opioids and b-blockers (67). An additional concern is the increased risk of a difficult airway
in women with preeclampsia because edema of the soft
tissues or the larynx itself can make visualization and
manipulation considerably more difficult (68).

< Do

analgesia
breastfeeding?

and

anesthesia

affect

Breastfeeding is a complex process influenced by many
factors, only some of which are related to peripartum
events, including analgesia and anesthesia. A retrospective review of more than 18,000 births in Wales found
that women were less likely to be breastfeeding by 48
hours postpartum if they had received prostaglandins for
labor induction, intramuscular opioids, epidural analgesia, third-stage uterotonics, or general anesthesia (69).
All of these effects were only modest and were dwarfed
by the effect of parity, social class, or unemployment.
Many agents used for analgesia or anesthesia cross
the placenta or can be found in breast milk, or both.
When intravenous opioids are used, neonatal depression
or drowsiness can interfere with suckling. Because
neonatal metabolism and elimination are inefficient,
drowsiness can be prolonged. Women considering opiate
analgesia should be counseled regarding the potential
effect on infant feeding behavior so that they can make
an informed decision. Mother–infant pairs exposed to
opiates during labor may need additional breastfeeding
support. Aside from opioids, agents given for general
anesthesia do not have a prolonged effect on the neonate
and usually are not found in breast milk in concentrations
above 2% of the original maternal dose (70). Women can
breastfeed after general anesthesia as soon as they are
awake, stable, and alert (71).
Early studies suggested that epidural analgesia,
particularly with fentanyl, interfered with the initiation
or continuation of breastfeeding (72, 73); however, these
studies had methodologic flaws (74). Breastfeeding was
studied as a secondary outcome of a randomized trial of
combined spinal–epidural analgesia with low-dose infusion of bupivacaine and fentanyl compared with a traditional high-dose epidural with bupivacaine. A matched
group of women who did not receive epidural analgesia
also was included as a comparison, but this group was
not randomized (75). There was no difference in initiation of breastfeeding in the hospital among the epidural,
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combined spinal–epidural analgesia, nonepidural with
meperidine, and nonepidural without meperidine groups,
and no statistically significant difference in duration of
breastfeeding or in continued breastfeeding at 12 months.
Neuraxial analgesia is associated with negligible maternal plasma concentrations of opioid medications and,
thus, should have minimal effect on breastfeeding (71).

< What anesthesia options are available for an
emergent cesarean delivery?

If a laboring woman requires an emergent cesarean
delivery and already has a functioning epidural, conversion from labor analgesia to surgical anesthesia requires
only a bolus dose of a higher-concentration local
anesthetic into the epidural catheter. This often can be
achieved during preparation for transport to the operating
room. Under these circumstances, the median time to
achieve a T4 dermatome level using lidocaine is
10 minutes; bupivacaine takes a few minutes longer
(76). Conversion to satisfactory surgical anesthesia has
been reported to fail in less than 6% of cases (77).
If an emergent cesarean delivery is indicated in
a woman who has no epidural, there will not be time to
place one and titrate the level carefully. Spinal anesthesia
and general anesthesia are available as options in this
scenario. In expert hands, adequate spinal anesthesia for
emergent cesarean delivery has been reported to take only
8 minutes from the time the patient is positioned to the
time a satisfactory block is achieved; one half of this time
is spent waiting for the block to ascend to the desired level
(78). The difficulty in conducting a randomized trial is
obvious, but in a trial performed in a simulator, the calculated time to onset of an adequate level of spinal anesthesia
was approximately 9 minutes, compared with 2 minutes
for a general anesthetic, not including the usual 3-minute
preoxygenation (79). Spinal anesthesia, combined spinal–
epidural, or general anesthesia are suitable for emergent
cesarean delivery when no epidural is in place.
If general and neuraxial anesthesia are not available,
infiltration of local anesthetics is an option for emergent
cesarean delivery. Lidocaine is the most commonly used
local anesthetic, and systemic toxicity is rare if the
recommended total anesthetic dose is not exceeded.
Intravenous sedation may be needed as an adjunct to
infiltration of local anesthetic.

< What are alternative options when regional
analgesia is ineffective for a cesarean delivery?

If an existing labor epidural is insufficient to begin
a cesarean delivery, options are to perform spinal anesthesia
or convert to general anesthesia. The failure rate for spinal
anesthesia for cesarean delivery has been reported to be
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2–6% (80). If a spinal anesthetic that already has been
administered for cesarean delivery is inadequate for surgical
anesthesia, a second spinal or combined spinal–epidural
anesthetic may be attempted, but the level of the block
can be unpredictable. If the abdomen is already open when
an epidural or spinal anesthetic is deemed unsatisfactory,
the options are supplementation with intravenous or local
agents and converting to general anesthesia. The choice will
depend on the degree of pain reported by the patient and the
point at which it occurs (predelivery or postdelivery), as
well as the patient-specific risk concerning general anesthesia. The surgical technique may be modified, when feasible,
if the level of sensory anesthesia is lower than ideal; for
example, exteriorizing the uterus for repair of the hysterotomy incision requires a higher sensory level than repairing
it in situ. Gentle tissue handling also may allow the procedure to be completed without conversion to a general
anesthetic.

< What are the optimal agents for analgesia
after a cesarean delivery?

Planning for postoperative analgesia should begin before
or during cesarean delivery. If a cesarean delivery is
performed using spinal or epidural anesthesia, postoperative analgesia is optimally achieved by the choice of the
initial local anesthetic solution. Preservative-free morphine is used commonly to achieve short-term postoperative pain relief. When given by the intrathecal or
epidural route, preservative-free morphine provides
12–24 hours of postoperative analgesia, but it is accompanied by a risk of adverse effects, including pruritus,
nausea, and respiratory depression.
A local anesthetic may be given at the time of
cesarean delivery in a number of ways: the wound may
be infiltrated with local anesthetic, a nerve block may be
administered either as an ilioinguinal or iliohypogastric
(81) or transversus abdominis plane block (82), or continuous irrigation of the wound with local anesthetic may
be undertaken. Technical skill is required to effect either
of the nerve blocks, and ultrasonographic guidance may
be helpful. In a randomized trial, transversus abdominis
plane block with ropivacaine at the time of cesarean
delivery was shown to decrease postoperative morphine
requirements by more than 70% compared with saline
controls (82). Transversus abdominis plane blocks are
especially effective as an adjunct to analgesia with paracetamol and NSAIDs (83–85). However, transversus abdominis plane blocks do not improve pain relief when
intrathecal morphine is given (86). Even wound infiltration with local anesthetic at the time of cesarean delivery
decreases postoperative opioid consumption in the first
12–24 hours (87) and is easy to perform.
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Postoperatively, opioids may be given intravenously, by patient-controlled intravenous techniques, or
intramuscularly. A few preparations of NSAIDs also are
available for parenteral use. Oral analgesics given after
cesarean delivery include opioids, NSAIDs, or acetaminophen, alone or in combination. A recent systematic
review concluded that there are few studies and that they
are generally of poor quality, and data are too limited to
determine the safest and most effective regimen for oral
analgesia after cesarean delivery (88). Intravenous acetaminophen also can be given for postoperative pain relief. It has similar efficacy to oral acetaminophen and oral
ibuprofen but is more expensive (89, 90).
Opioids are associated with adverse effects for the
woman and the fetus or newborn, most significantly
respiratory depression, so attention should be paid to
respiratory status. Adverse maternal effects of opioids
include sedation, nausea, vomiting, pruritus, and constipation. Central nervous system depression and death
have been reported in breastfed infants exposed to opiate
analgesics in breast milk (91). Several oral opiates are
metabolized to their active form in the maternal liver, and
ultrarapid metabolizers may achieve markedly higher
levels of active drug in plasma and, thus, in milk. The
U.S. Food and Drug Administration recommends that
codeine use be avoided in breastfeeding women (92,
93). Oxycodone doses greater than 30 mg/d are not recommended in breastfeeding women (94). Women taking
opiate pain medications should be counseled to monitor
their infants for drowsiness, sedation, feeding difficulties,
or limpness. Thus, a multimodal approach in which systemic opioids can be limited while still affording a patient
good postoperative analgesia is optimal (95).

< When is it appropriate to obtain an anesthesia
consultation?

All options for analgesia interventions and techniques
should be discussed with the patient, preferably during
the prenatal period. The obstetrician–gynecologist or
other obstetric care provider, in collaboration with an
anesthesia care provider, can help the patient make an
informed decision about which types of analgesia to use
based on her medical history, personal preferences, and
a discussion of the potential benefits and risks of each
intervention.
The anesthesiology service should be apprised in
advance of patients whose peripartum care may be
challenging or who are known to be at risk of significant
morbidity. The most common indications for anesthesia
consultation are listed in Box 1.
Standard practice in anesthesiology includes
a focused history and physical examination before
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initiating any anesthetic for peripartum pain relief (96).
For elective cesarean delivery procedures, the anesthesia
evaluation often can be performed on the day of surgery
or scheduled in advance. In emergencies, this evaluation
is performed immediately before surgery. For neuraxial
analgesia during labor, the evaluation can be performed
before placement of the regional anesthesia.
The anesthesiologist also should be made aware of
whether a woman has preeclampsia with other complications such as thrombocytopenia, pulmonary edema,
central nervous system symptoms, oliguria, or other
markers of organ dysfunction. Similarly, the
obstetrician–gynecologist or other obstetric care provider should notify the anesthesiologist of a woman in
labor who has a complication such as breech presentation
or multiple gestation because intrauterine manipulation
may be required even for vaginal delivery, and the
chance of cesarean delivery remains high.
Management of intrapartum and postpartum pain in
patients who regularly use opiates or other drugs or are
taking methadone or buprenorphine treatment can be
challenging because of their increased drug tolerance and
sensitivity to pain. A consultation with an anesthesiologist can be beneficial in pregnant women with substance
use disorder or chronic opiate use to formulate a pain
management plan tailored to the individual patient. A
multimodal pain control approach with neuraxial analgesia and NSAIDs and acetaminophen typically is
needed to provide effective intrapartum and postpartum
pain relief.

< How soon after heparin or low-molecular-

weight heparin use can regional analgesia
be placed and how soon after regional analgesia can a dose be given?

Therapeutic anticoagulation with either unfractionated
heparin or low-molecular-weight (LMW) heparin requires either pharmacologic reversal or enough time
since the last dose before neuraxial techniques are used.
The Society for Obstetric Anesthesia and Perinatology
Consensus Statement states that prophylactic subcutaneous unfractionated heparin in a dosage of 5,000 units
twice daily is not a contraindication to neuraxial techniques (catheter placement or removal more than 426
hours since last dose). It is likely low risk to proceed
with neuraxial anesthesia in the setting of intermediatedose unfractionated heparin (7,500–10,000 units) more
than 12 hours after the last dose and in the setting of
high-dose unfractionated heparin (total daily dose greater
than 20,000 units) more than 24 hours after the last dose
with the activated partial thromboplastin time being
within normal range or the anti-factor Xa level undetect-
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able. In urgent cases in which the last dose of unfractionated heparin was administered before these established
time cut offs, coagulation status should be assessed with
an activated partial thromboplastin time or anti-factor Xa
level and the relative risks of administering neuraxial
anesthesia and spinal epidural hematoma should be
weighed in the setting of normal laboratory values (97).
If the patient was taking unfractionated heparin for more
than 4 days, a platelet count should be assessed for possible heparin-induced thrombocytopenia before placement or removal of a neuraxial catheter. Subsequent
unfractionated heparin dose can be resumed more than
1 hour after catheter removal. Additionally, the guidelines recommend that patients receiving thromboprophylaxis with LMW heparin have needle or catheter
placement or removal delayed by at least 12 hours after
the last dose; that patients receiving treatment doses of
LMW heparin (eg, enoxaparin 1 mg/kg every 12 hours)
have a 24-hour delay in catheter placement; and that, if
a dose of LMW heparin has been administered within 2
hours preoperatively, neuraxial techniques should not be
employed (54, 97). There are insufficient published data to
recommend a specific interval between 12–24 hours to
delay neuraxial anesthesia in the setting of intermediate
dose LMW heparin. Subsequent LMW heparin thromboprophylaxis doses should resume more than 4 hours after
catheter removal (97). The Society for Obstetric Anesthesia
and Perinatology Consensus Statement does recommend
the responsible medical professional consider all the circumstances presented by an individual patient and perform
an individualized risk-benefit assessment (97).

Summary of
Recommendations
and Conclusions
The following recommendations are based on good and
consistent scientific evidence (Level A):

< Neuraxial analgesia does not appear to increase the

cesarean delivery rate and, therefore, should not be
withheld for that concern.
< Opioids are associated with adverse effects for the
woman and the fetus or newborn, most significantly
respiratory depression, so attention should be paid to
respiratory status.
The following recommendation and conclusion are based
on limited or inconsistent scientific evidence (Level B):

< Spinal anesthesia, combined spinal–epidural, or gen-

eral anesthesia are suitable for emergent cesarean
delivery when no epidural is in place.
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< Thrombocytopenia is a relative contraindication to
neuraxial blockade, but a safe lower limit for platelet
count has not been established.
The following recommendation and conclusion are
based primarily on consensus and expert opinion (Level
C):

< In the absence of a medical contraindication, maternal

request is a sufficient medical indication for pain
relief during labor.
< Epidural and spinal analgesia or anesthesia generally
are considered acceptable in a patient with a platelet
count greater than or equal to 70 3 109/L provided
that the platelet level is stable, there is no other
acquired or congenital coagulopathy, the platelet
function is normal, and the patient is not receiving
any antiplatelet or anticoagulant therapy. In some
circumstances, epidural or spinal analgesia and
anesthesia may be acceptable for patients with
platelet counts below 70 3 109/L.

For More Information
The American College of Obstetricians and Gynecologists has identified additional resources on topics
related to this document that may be helpful for obgyns, other health care providers, and patients. You may
view these resources at www.acog.org/More-Info/
ObstetricAnalgesiaAnesthesia.
These resources are for information only and are not
meant to be comprehensive. Referral to these resources
does not imply the American College of Obstetricians
and Gynecologists’ endorsement of the organization, the
organization’s website, or the content of the resource.
These resources may change without notice.

References
1. Levels of maternal care. Obstetric Care Consensus No. 2.
American College of Obstetricians and Gynecologists. Obstet Gynecol 2015;125:502–15. (Level III)
2. Bonica JJ. The nature of pain of parturition. Clin Obstet
Gynaecol 1975;2:499–516. (Level III)
3. Lowe NK. The nature of labor pain. Am J Obstet Gynecol
2002;186:S16–24. (Level III)
4. Hodnett ED. Pain and women’s satisfaction with the experience of childbirth: a systematic review. Am J Obstet Gynecol 2002;186:S160–72. (Systematic review)
5. Tulp MJ, Paech MJ. Analgesia for childbirth: modern insights into an age-old challenge and the quest for an ideal
approach. Pain Manag 2014;4:69–78. (Level III)
6. Kerr D, Taylor D, Evans B. Patient-controlled intranasal
fentanyl analgesia: a pilot study to assess practicality and
tolerability during childbirth [published erratum appears in

e220

Practice Bulletin Obstetric Analgesia and Anesthesia

Int J Obstet Anesth 2015;24:398]. Int J Obstet Anesth
2015;24:117–23. (Level III)
7. Ullman R, Smith LA, Burns E, Mori R, Dowswell T. Parenteral opioids for maternal pain management in labour.
Cochrane Database of Systematic Reviews 2010, Issue 9.
Art. No.: CD007396. DOI: 10.1002/14651858.CD007396.
pub2. (Meta-analysis)
8. Chestnut DH, Wong CA, Tsen LC, Ngan Kee WD, Beilin
Y, Mhyre JM, et al, editors. Chestnut’s Obstetric Anesthesia: Principles and Practice. 5th ed. Philadelphia (PA):
Elsevier Saunders; 2014. (Level III)
9. U.S. Food and Drug Administration. Zohydro ER (hydrocodone bitartrate) extended-release capsules, for oral use,
CII. Silver Spring (MD): FDA; 2014. Available at: http://
www.fda.gov/safety/medwatch/safetyinformation/
ucm413496.htm. Retrieved September 20, 2016. (Level III)
10. Kranke P, Girard T, Lavand’homme P, Melber A, Jokinen
J, Muellenbach RM, et al. Must we press on until a young
mother dies? Remifentanil patient controlled analgesia in
labour may not be suited as a “poor man’s epidural”. BMC
Pregnancy Childbirth 2013;13:139. (Level III)
11. Van de Velde M, Carvalho B. Remifentanil for labor analgesia: an evidence-based narrative review. Int J Obstet
Anesth 2016;25:66–74. (Level III)
12. Stocki D, Matot I, Einav S, Eventov-Friedman S, Ginosar Y,
Weiniger CF. A randomized controlled trial of the efficacy
and respiratory effects of patient-controlled intravenous remifentanil analgesia and patient-controlled epidural analgesia in
laboring women. Anesth Analg 2014;118:589–97. (Level I)
13. Othman M, Jones L, Neilson JP. Non-opioid drugs for pain
management in labour. Cochrane Database of Systematic
Reviews 2012, Issue 7. Art. No.: CD009223. DOI: 10.
1002/14651858.CD009223.pub2. (Meta-analysis)
14. Ankumah NE, Tsao M, Hutchinson M, Pedroza C, Mehta
J, Sibai BM, et al. Intravenous acetaminophen versus morphine for analgesia in labor: a randomized trial. Am J Perinatol 2017;34:38–43. (Level I)
15. Osterman MJ, Martin JA. Epidural and spinal anesthesia
use during labor: 27-state reporting area, 2008. Natl Vital
Stat Rep 2011;59:1–13, 16. (Level II-3)
16. Practice guidelines for obstetric anesthesia: an updated
report by the American Society of Anesthesiologists Task
Force on Obstetric Anesthesia and the Society for Obstetric
Anesthesia and Perinatology. Anesthesiology 2016;124:
270–300. (Level III)
17. Wong CA, Scavone BM, Peaceman AM, McCarthy RJ,
Sullivan JT, Diaz NT, et al. The risk of cesarean delivery
with neuraxial analgesia given early versus late in labor. N
Engl J Med 2005;352:655–65. (Level I)
18. Anim-Somuah M, Smyth RM, Jones L. Epidural versus nonepidural or no analgesia in labour. Cochrane Database of
Systematic Reviews 2011, Issue 12. Art. No.: CD000331.
DOI: 10.1002/14651858.CD000331.pub3. (Level III)
19. Sng BL, Leong WL, Zeng Y, Siddiqui FJ, Assam PN, Lim
Y, et al. Early versus late initiation of epidural analgesia for
labour. Cochrane Database of Systematic Reviews 2014,
Issue 10. Art. No.: CD007238. DOI: 10.1002/14651858.
CD007238.pub2. (Systemic review)

OBSTETRICS & GYNECOLOGY

© 2019 by the American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.
Unauthorized reproduction of this article is prohibited.

20. Jones L, Othman M, Dowswell T, Alfirevic Z, Gates S,
Newburn M, et al. Pain management for women in labour:
an overview of systematic reviews. Cochrane Database of
Systematic Reviews 2012, Issue 3. Art. No.: CD009234.
DOI: 10.1002/14651858.CD009234.pub2. (Meta-analysis)

33. Pace MC, Aurilio C, Bulletti C, Iannotti M, Passavanti MB,
Palagiano A. Subarachnoid analgesia in advanced labor:
a comparison of subarachnoid analgesia and pudendal
block in advanced labor: analgesic quality and obstetric
outcome. Ann N Y Acad Sci 2004;1034:356–63. (Level I)

21. Loftus JR, Hill H, Cohen SE. Placental transfer and neonatal effects of epidural sufentanil and fentanyl administered with bupivacaine during labor. Anesthesiology 1995;
83:300–8. (Level I)

34. Becker DE, Reed KL. Local anesthetics: review of pharmacological considerations. Anesth Prog 2012;59:90–101;
quiz 102–3. (Level III)

22. Beilin Y, Halpern S. Focused review: ropivacaine versus
bupivacaine for epidural labor analgesia. Anesth Analg
2010;111:482–7. (Level III)
23. George RB, Allen TK, Habib AS. Intermittent epidural
bolus compared with continuous epidural infusions for
labor analgesia: a systematic review and meta-analysis
[published erratum appears in Anesth Analg 2013;116:
1385]. Anesth Analg 2013;116:133–44. (Systematic
review)
24. Anim-Somuah M, Smyth RM, Cyna AM, Cuthbert A. Epidural versus non-epidural or no analgesia for pain management in labour. Cochrane Database of Systematic Reviews
2018, Issue 5. Art. No.: CD000331. (Meta-Analysis)

35. Harvey M, Cave G. Lipid emulsion in local anesthetic
toxicity. Curr Opin Anaesthesiol 2017;30:632–8. (Level
III)
36. Klomp T, van Poppel M, Jones L, Lazet J, Di Nisio M,
Lagro-Janssen AL. Inhaled analgesia for pain management
in labour. Cochrane Database of Systematic Reviews 2012,
Issue 9. Art. No.: CD009351. DOI: 10.1002/14651858.
CD009351.pub2. (Meta-analysis)
37. Rosen MA. Nitrous oxide for relief of labor pain: a systematic review. Am J Obstet Gynecol 2002;186:S110–26.
(Systematic review)
38. Likis FE, Andrews JC, Collins MR, Lewis RM, Seroogy
JJ, Starr SA, et al. Nitrous oxide for the management of
labor pain: a systematic review [published erratum appears
in Anesth Analg 2014;118:885]. Anesth Analg 2014;118:
153–67. (Systematic review)

25. Arkoosh VA, Palmer CM, Yun EM, Sharma SK, Bates JN,
Wissler RN, et al. A randomized, double-masked, multicenter comparison of the safety of continuous intrathecal
labor analgesia using a 28-gauge catheter versus continuous epidural labor analgesia. Anesthesiology 2008;108:
286–98. (Level I)

39. A nurse-directed model for nitrous oxide use during
labor. MCN Am J Matern Child Nurs 2017;42:E12–3.
(Level II-3)

26. Tao W, Grant EN, Craig MG, McIntire DD, Leveno KJ.
Continuous spinal analgesia for labor and delivery: an
observational study with a 23-gauge spinal catheter. Anesth
Analg 2015;121:1290–4. (Level III)

40. Kutlesic MS, Kutlesic RM, Mostic-Ilic T. Attenuation of
cardiovascular stress response to endotracheal intubation
by the use of remifentanil in patients undergoing Cesarean
delivery. J Anesth 2016;30:274–83. (Level III)

27. Gambling D, Berkowitz J, Farrell TR, Pue A, Shay D. A
randomized controlled comparison of epidural analgesia
and combined spinal-epidural analgesia in a private practice setting: pain scores during first and second stages of
labor and at delivery. Anesth Analg 2013;116:636–43.
(Level I)

41. Altun C, Borazan H, Sahin O, Gezginc K. Effects of anesthesia type on short-term postoperative cognitive function
in obstetric patients following cesarean section. J Turk Ger
Gynecol Assoc 2015;16:219–25. (Level I)

28. Simmons SW, Taghizadeh N, Dennis AT, Hughes D, Cyna
AM. Combined spinal-epidural versus epidural analgesia in
labour. Cochrane Database of Systematic Reviews 2012,
Issue 10. Art. No.: CD003401. DOI: 10.1002/14651858.
CD003401.pub3. (Meta-analysis)
29. Van de Velde M, Teunkens A, Hanssens M, Vandermeersch E, Verhaeghe J. Intrathecal sufentanil and fetal
heart rate abnormalities: a double-blind, double placebocontrolled trial comparing two forms of combined spinal
epidural analgesia with epidural analgesia in labor. Anesth
Analg 2004;98:1153–9. (Level I)
30. Mardirosoff C, Dumont L, Boulvain M, Tramer MR. Fetal
bradycardia due to intrathecal opioids for labour analgesia:
a systematic review. BJOG 2002;109:274–81. (Systematic
review)
31. Sng BL, Kwok SC, Sia AT. Modern neuraxial labour analgesia. Curr Opin Anaesthesiol 2015;28:285–9. (Level III)
32. Hamilton CL, Riley ET, Cohen SE. Changes in the position
of epidural catheters associated with patient movement.
Anesthesiology 1997;86:778–84; discussion 29A. (Level
II-3)

VOL. 133, NO. 3, MARCH 2019

42. Quinn AC, Milne D, Columb M, Gorton H, Knight M.
Failed tracheal intubation in obstetric anaesthesia: 2 yr
national case-control study in the UK. Br J Anaesth
2013;110:74–80. (Level II-3)
43. Kinsella SM, Winton AL, Mushambi MC, Ramaswamy K,
Swales H, Quinn AC, et al. Failed tracheal intubation during obstetric general anaesthesia: a literature review. Int J
Obstet Anesth 2015;24:356–74. (Level III)
44. Samsoon GL, Young JR. Difficult tracheal intubation: a retrospective study. Anaesthesia 1987;42:487–90. (Level III)
45. Knight M, Tuffnell D, Kenyon S, Shakespeare J, Gray R,
Kurinczuk JJ, editors. Saving lives, improving mothers’
care—surveillance of maternal deaths in the UK 2011–13
and lessons learned to inform maternity care from the UK
and Ireland Confidential Enquiries into Maternal Deaths and
Morbidity 2009–13. MBRRACE-UK. Oxford (UK):
National Perinatal Epidemiology Unit, University of
Oxford; 2015. Available at: https://www.npeu.ox.ac.uk/
downloads/files/mbrrace-uk/reports/MBRRACE-UK%20
Maternal%20Report%202015.pdf. Retrieved September
20, 2016. (Level III)
46. Creanga AA, Berg CJ, Syverson C, Seed K, Bruce FC,
Callaghan WM. Pregnancy-related mortality in the United

Practice Bulletin Obstetric Analgesia and Anesthesia

© 2019 by the American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.
Unauthorized reproduction of this article is prohibited.

e221

States, 2006–2010. Obstet Gynecol 2015;125:5–12. (Level
II-3)
47. D’Angelo R, Smiley RM, Riley ET, Segal S. Serious complications related to obstetric anesthesia: the serious complication repository project of the Society for Obstetric
Anesthesia and Perinatology. Anesthesiology 2014;120:
1505–12. (Level II-3)
48. Bezov D, Ashina S, Lipton R. Post-dural puncture headache: part II—prevention, management, and prognosis.
Headache 2010;50:1482–98. (Level III)

60. Leffert LR, Schwamm LH. Neuraxial anesthesia in parturients with intracranial pathology: a comprehensive review
and reassessment of risk [published erratum appears in
Anesthesiology 2014;120:1061]. Anesthesiology 2013;
119:703–18. (Level III)
61. Declercq ER, Sakala C, Corry MP, Applebaum S, Herrlich
A. Listening to mothers III: pregnancy and birth. New York
(NY): Childbirth Connection; 2013. Available at: http://
transform.childbirthconnection.org/wp-content/uploads/
2013/06/LTM-III_Pregnancy-and-Birth.pdf.
Retrieved
September 20, 2016. (Level III)

49. Kumar K, Singh SI. Neuraxial opioid-induced pruritus: an
update. J Anaesthesiol Clin Pharmacol 2013;29:303–7.
(Level III)

62. Segal S. Labor epidural analgesia and maternal fever.
Anesth Analg 2010;111:1467–75. (Level III)

50. Ganesh A, Maxwell LG. Pathophysiology and management of opioid-induced pruritus. Drugs 2007;67:2323–33.
(Level III)

63. Riley LE, Celi AC, Onderdonk AB, Roberts DJ, Johnson
LC, Tsen LC, et al. Association of epidural-related fever
and noninfectious inflammation in term labor. Obstet Gynecol 2011;117:588–95. (Level II-2)

51. Ngan Kee WD, Khaw KS, Ng FF. Prevention of hypotension during spinal anesthesia for cesarean delivery: an
effective technique using combination phenylephrine infusion and crystalloid cohydration. Anesthesiology 2005;
103:744–50. (Level I)

64. Sharma SK, Rogers BB, Alexander JM, McIntire DD, Leveno KJ. A randomized trial of the effects of antibiotic prophylaxis on epidural-related fever in labor. Anesth Analg
2014;118:604–10. (Level I)

52. Ngan Kee WD, Lee SW, Ng FF, Tan PE, Khaw KS. Randomized double-blinded comparison of norepinephrine and
phenylephrine for maintenance of blood pressure during
spinal anesthesia for cesarean delivery. Anesthesiology
2015;122:736–45. (Level I)
53. Abrao KC, Francisco RP, Miyadahira S, Cicarelli DD, Zugaib M. Elevation of uterine basal tone and fetal heart rate
abnormalities after labor analgesia: a randomized controlled trial. Obstet Gynecol 2009;113:41–7. (Level I)

65. Dashe JS, Rogers BB, McIntire DD, Leveno KJ. Epidural
analgesia and intrapartum fever: placental findings. Obstet
Gynecol 1999;93:341–4. (Level II-2)
66. Leffert LR. What’s new in obstetric anesthesia? Focus on
preeclampsia. Int J Obstet Anesth 2015;24:264–71. (Level
III)
67. Yoo KY, Kang DH, Jeong H, Jeong CW, Choi YY, Lee J.
A dose-response study of remifentanil for attenuation of the
hypertensive response to laryngoscopy and tracheal intubation in severely preeclamptic women undergoing caesarean
delivery under general anaesthesia. Int J Obstet Anesth
2013;22:10–8. (Level I)

54. Horlocker TT, Wedel DJ, Rowlingson JC, Enneking FK,
Kopp SL, Benzon HT, et al. Regional anesthesia in the
patient receiving antithrombotic or thrombolytic therapy:
American Society of Regional Anesthesia and Pain Medicine Evidence-Based Guidelines (Third Edition). Reg
Anesth Pain Med 2010;35:64–101. (Level III)

68. Munnur U, de Boisblanc B, Suresh MS. Airway problems
in pregnancy [published erratum appears in Crit Care Med
2006;34:273]. Crit Care Med 2005;33:S259–68. (Level III)

55. Neal JM, Barrington MJ, Brull R, Hadzic A, Hebl JR,
Horlocker TT, et al. The second ASRA practice advisory
on neurologic complications associated with regional anesthesia and pain medicine: executive summary 2015. Reg
Anesth Pain Med 2015;40:401–30. (Level III)

69. Jordan S, Emery S, Watkins A, Evans JD, Storey M, Morgan G. Associations of drugs routinely given in labour with
breastfeeding at 48 hours: analysis of the Cardiff Births
Survey. BJOG 2009;116:1622–9; discussion 1630–2.
(Level II-3)

56. Goodier CG, Lu JT, Hebbar L, Segal BS, Goetzl L. Neuraxial anesthesia in parturients with thrombocytopenia:
a multisite retrospective cohort study. Anesth Anal 2015;
121:988–91. (Level II-2)

70. Dalal PG, Bosak J, Berlin C. Safety of the breast-feeding
infant after maternal anesthesia. Paediatr Anaesth 2014;24:
359–71. (Level III)

57. Lee LO, Bateman BT, Kheterpal S, Klumpner TT, Housey
M, Aziz MF, et al. Risk of epidural hematoma after neuraxial techniques in thrombocytopenic parturients: a report
from the Multicenter Perioperative Outcomes Group. Multicenter Perioperative Outcomes Group Investigators.
Anesthesiology 2017;126:1053–63. (Level II-2)
58. Thrombocytopenia in pregnancy. Practice Bulletin No.
207. American College of Obstetricians and Gynecologists.
Obstet Gynecol 2019;133:e181–93.
59. Vela Vasquez RS, Pelaez Romero R. Aspirin and spinal
haematoma after neuraxial anaesthesia: myth or reality? Br
J Anaesth 2015;115:688–98. (Level III)

e222

Practice Bulletin Obstetric Analgesia and Anesthesia

71. Montgomery A, Hale TW. ABM clinical protocol #15:
analgesia and anesthesia for the breastfeeding mother,
revised 2012. Academy of Breastfeeding Medicine. Breastfeed Med 2012;7:547–53. (Level III)
72. Torvaldsen S, Roberts CL, Simpson JM, Thompson JF,
Ellwood DA. Intrapartum epidural analgesia and breastfeeding: a prospective cohort study. Int Breastfeed J
2006;1:24. (Level II-2)
73. Beilin Y, Bodian CA, Weiser J, Hossain S, Arnold I, Feierman DE, et al. Effect of labor epidural analgesia with and
without fentanyl on infant breast-feeding: a prospective,
randomized, double-blind study. Anesthesiology 2005;
103:1211–7. (Level I)

OBSTETRICS & GYNECOLOGY

© 2019 by the American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.
Unauthorized reproduction of this article is prohibited.

74. Camann W. Labor analgesia and breast feeding: avoid parenteral narcotics and provide lactation support. Int J Obstet
Anesth 2007;16:199–201. (Level III)
75. Wilson MJ, MacArthur C, Cooper GM, Bick D, Moore PA,
Shennan A. Epidural analgesia and breastfeeding: a randomised controlled trial of epidural techniques with and without fentanyl and a non-epidural comparison group.
COMET Study Group UK. Anaesthesia 2010;65:145–53.
(Level I)
76. Lucas DN, Ciccone GK, Yentis SM. Extending low-dose
epidural analgesia for emergency caesarean section. A
comparison of three solutions. Anaesthesia 1999;54:
1173–7. (Level I)
77. Halpern SH, Soliman A, Yee J, Angle P, Ioscovich A.
Conversion of epidural labour analgesia to anaesthesia for
caesarean section: a prospective study of the incidence and
determinants of failure. Br J Anaesth 2009;102:240–3.
(Level II-3)
78. Kinsella SM, Girgirah K, Scrutton MJ. Rapid sequence
spinal anaesthesia for category-1 urgency caesarean section: a case series. Anaesthesia 2010;65:664–9. (Level III)
79. Kathirgamanathan A, Douglas MJ, Tyler J, Saran S, Gunka
V, Preston R, et al. Speed of spinal vs general anaesthesia
for category-1 caesarean section: a simulation and clinical
observation-based study. Anaesthesia 2013;68:753–9.
(Level III)
80. Kinsella SM. A prospective audit of regional anaesthesia
failure in 5080 caesarean sections. Anaesthesia 2008;63:
822–32. (Level II-3)
81. Gucev G, Yasui GM, Chang TY, Lee J. Bilateral
ultrasound-guided continuous ilioinguinal-iliohypogastric
block for pain relief after cesarean delivery. Anesth Analg
2008;106:1220–2. (Level III)
82. McDonnell JG, Curley G, Carney J, Benton A, Costello J,
Maharaj CH, et al. The analgesic efficacy of transversus
abdominis plane block after cesarean delivery: a randomized controlled trial. Anesth Analg 2008;106:186–91.
(Level I)
83. Srivastava U, Verma S, Singh TK, Gupta A, Saxsena A,
Jagar KD, et al. Efficacy of trans abdominis plane block for
post cesarean delivery analgesia: A double-blind, randomized trial. Saudi J Anaesth 2015;9:298–302. (Level I)
84. Chandon M, Bonnet A, Burg Y, Barnichon C, DesMesnards-Smaja V, Sitbon B, et al. Ultrasound-guided transversus abdominis plane block versus continuous wound
infusion for post-caesarean analgesia: a randomized trial.
PLoS One 2014;9:e103971. (Level I)
85. Fusco P, Scimia P, Paladini G, Fiorenzi M, Petrucci E,
Pozone T, et al. Transversus abdominis plane block for
analgesia after cesarean delivery. A systematic review.
Minerva Anestesiol 2015;81:195–204. (Systematic review)
86. Baeriswyl M, Kirkham KR, Kern C, Albrecht E. The analgesic efficacy of ultrasound-guided transversus abdominis

VOL. 133, NO. 3, MARCH 2019

plane block in adult patients: a meta-analysis. Anesth Analg 2015;121:1640–54. (Meta-analysis)
87. Bamigboye AA, Hofmeyr GJ. Local anaesthetic wound
infiltration and abdominal nerves block during caesarean
section for postoperative pain relief. Cochrane Database of
Systematic Reviews 2009, Issue 3. Art. No.: CD006954.
DOI: 10.1002/14651858.CD006954.pub2. (Meta-analysis)
88. Mkontwana N, Novikova N. Oral analgesia for relieving
post-caesarean pain. Cochrane Database of Systematic Reviews 2015, Issue 3. Art. No.: CD010450. DOI: 10.
1002/14651858.CD010450.pub2. (Meta-analysis)
89. McDonnell NJ, Keating ML, Muchatuta NA, Pavy TJ,
Paech MJ. Analgesia after caesarean delivery. Anaesth
Intensive Care 2009;37:539–51. (Level III)
90. Alhashemi JA, Alotaibi QA, Mashaat MS, Kaid TM, Mujallid RH, Kaki AM. Intravenous acetaminophen vs oral
ibuprofen in combination with morphine PCIA after Cesarean delivery. Can J Anaesth 2006;53:1200–6. (Level I)
91. Lam J, Kelly L, Ciszkowski C, Landsmeer ML, Nauta M,
Carleton BC, et al. Central nervous system depression of
neonates breastfed by mothers receiving oxycodone for
postpartum analgesia. J Pediatr 2012;160:33–7.e2. (Level
II-3)
92. U.S. Food and Drug Administration. Use of codeine products in nursing mothers - questions and answers. Silver
Spring (MD): FDA; 2007. Available at: http://www.fda.
gov/Drugs/DrugSafety/PostmarketDrugSafetyInformation
forPatientsandProviders/ucm118113.htm. Retrieved September 20, 2016.
93. Koren G, Cairns J, Chitayat D, Gaedigk A, Leeder SJ.
Pharmacogenetics of morphine poisoning in a breastfed
neonate of a codeine-prescribed mother. Lancet 2006;
368:704. (Level III)
94. National Library of Medicine. Oxycodone. In: Drugs and
Lactation Database (LactMed). Available at: http://toxnet.
nlm.nih.gov/cgi-bin/sis/search2/r?dbs+lactmed:@term+@
DOCNO+378. Retrieved September 20, 2016. (Level III)
95. Schyns-van den Berg AM, Huisjes A, Stolker RJ. Postcaesarean section analgesia: are opioids still required? Curr
Opin Anaesthesiol 2015;28:267–74. (Level III)
96. Apfelbaum JL, Connis RT, Nickinovich DG, Pasternak
LR, Arens JF, Caplan RA, et al. Practice advisory for preanesthesia evaluation: an updated report by the American
Society of Anesthesiologists Task Force on Preanesthesia
Evaluation. Committee on Standards and Practice Parameters. Anesthesiology 2012;116:522–38. (Level III)
97. Leffert L, Butwick A, Carvalho B, Arendt K, Bates SM,
Friedman A, et al. The Society for Obstetric Anesthesia and
Perinatology Consensus Statement on the anesthetic management of pregnant and postpartum women receiving
thromboprophylaxis or higher dose anticoagulants. Members of the SOAP VTE Taskforce. Anesth Analg 2018;126:
928–44. (Level III)

Practice Bulletin Obstetric Analgesia and Anesthesia

© 2019 by the American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.
Unauthorized reproduction of this article is prohibited.

e223

Published online on February 21, 2019.
The MEDLINE database, the Cochrane Library, and the
American College of Obstetricians and Gynecologists’
own internal resources and documents were used to
conduct a literature search to locate relevant articles
published between January 1985–June 2018. The
search was restricted to articles published in the
English language. Priority was given to articles
reporting results of original research, although review
articles and commentaries also were consulted.
Abstracts of research presented at symposia and
scientific conferences were not considered adequate for
inclusion in this document. Guidelines published by
organizations or institutions such as the National
Institutes of Health and the American College of
Obstetricians and Gynecologists were reviewed, and
additional studies were located by reviewing
bibliographies of identified articles. When reliable
research was not available, expert opinions from
obstetrician–gynecologists were used.
Studies were reviewed and evaluated for quality
according to the method outlined by the U.S.
Preventive Services Task Force:
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I Evidence obtained from at least one properly designed randomized controlled trial.
II-1 Evidence obtained from well-designed controlled
trials without randomization.
II-2 Evidence obtained from well-designed cohort or
case–control analytic studies, preferably from
more than one center or research group.
II-3 Evidence obtained from multiple time series with
or without the intervention. Dramatic results in
uncontrolled experiments also could be regarded
as this type of evidence.
III Opinions of respected authorities, based on clinical
experience, descriptive studies, or reports of expert
committees.
Based on the highest level of evidence found in the data,
recommendations are provided and graded according to
the following categories:
Level A—Recommendations are based on good and
consistent scientific evidence.
Level B—Recommendations are based on limited or
inconsistent scientific evidence.
Level C—Recommendations are based primarily on
consensus and expert opinion.
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