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Obstetricians, midwives, nurses, and anesthesiologists collaborate daily to care for patients on 
the labor and delivery unit. Effective communication among these team members is essential for 
optimal patient care. This article aims to provide context and explanation for key aspects of 
obstetric anesthesia management to support conversations and engagement between obstetric 
and anesthesia teams.
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O bstetricians, midwives, nurses, and anesthesiol-
ogists must work together as a team on the labor

and delivery suite to care safely for pregnant patients 
with varying complexity, acuity, and comorbidity. 
Obstetric anesthesiologists are important members 
of the multidisciplinary care team who can contribute 
meaningfully to peridelivery planning and improved 
maternal and fetal outcomes. Engagement of the 
obstetric anesthesia team should start early for patients 
at high risk with a predelivery anesthesia consult to 
facilitate patient counseling, increased communication 
between obstetric and anesthesia teams, coordination 
of care, and protocol development for specific high-
risk conditions. An example list of high-risk condi-
tions to consider for preadmission preanesthesia eval-
uation is presented in Box 1. 1

In addition to predelivery consults, an effective 
means of engaging anesthesiologists as part of the 
multidisciplinary team is safety huddles. Benefits of

huddles include improved patient safety, efficiency, 
communication, and teamwork, 2 and preoperative 
huddles before unscheduled cesarean deliveries have 
particularly been shown to improve team member 
satisfaction with communication. 3

In each of the aforementioned scenarios, relation-
ships among team members and the care that clini-
cians ultimately provide rely on a shared mental 
model of evidence-based medical decision making, 
including risks, benefits, and repercussions of various 
clinical decisions. Productive communication between 
obstetric and anesthesia teams plays a vital role in 
facilitating safe and effective care. This article aims 
to provide context and clinical reasoning for key as-
pects of obstetric anesthesia management to support 
the engagement of obstetric anesthesia as part of the 
multidisciplinary labor and delivery team. We focus 
on common anesthesia topics for which abundant evi-
dence exists to guide practice and that have significant 
relevance to both obstetrics and anesthesia (Fig. 1).

LABOR ANALGESIA

Epidural Influence on Labor Progress and 
Mode of Delivery

The many nuances of the delivery of labor epidural 
analgesia may warrant discussion among obstetric and 
obstetric anesthesia care teams; however, the first 
consideration is whether to proceed with labor 
analgesia at all and on what time frame. Historically, 
patients and clinicians alike worried that epidural 
labor analgesia may negatively affect the progress of 
labor or the need for instrumented delivery. Although 
early retrospective studies did show a correlation
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between epidural analgesia and the need for assisted 
vaginal delivery or cesarean delivery, these analyses 
were plagued by significant confounding related to 
higher rates of request for neuraxial analgesia in 
patients with prolonged labor and epidural local 
anesthetic doses that are much higher than those used 
in modern practice. 4–6 For reference, modern low-
concentration local anesthetic maintenance dosing 
for epidural analgesia is typically considered to be 
0.1% or less bupivacaine or equivalent, and direct 
comparison of low-concentration local anesthetic 
(0.1% of less bupivacaine or equivalent) and high-
concentration local anesthetic (more than 0.1% bupi-
vacaine or equivalent) has demonstrated a statistically 
significant difference in assisted vaginal delivery and 
duration of the second stage of labor. 7 Contemporary 
studies using low-concentration local anesthetic have

consistently demonstrated that epidural analgesia 
does not influence the progress of labor or increase 
the risk of instrumented vaginal or cesarean delivery. 8

A separate but related question arises over whether 
the timing of epidurals may affect these findings and 
whether the findings may differ between spontaneous 
and induced labor. A plethora of research exists 
examining these various scenarios and confirming that 
early epidural catheter placement during latent labor 
does not negatively affect labor progress or mode of 
delivery 9,10 in nulliparous or multiparous patients 
undergoing spontaneous 11–13 or induced labor. 14,15 A 
Cochrane review of nine high-quality randomized con-
trolled trials including 15,752 women demonstrated no 
clinically meaningful differences in cesarean delivery, 
instrumented vaginal birth, duration of second stage of 
labor, Apgar scores, or umbilical artery pH in a com-
parison of early and late initiation of epidural labor 
analgesia. 9 Thus, best practice is to defer to patient 
preference regarding the timing of epidural analgesia 
during labor, with no minimum criterion for cervical 
dilation. 16,17 These data support the American College 
of Obstetricians & Gynecologists (ACOG) recommen-
dation that “in the absence of a medical contraindica-
tion, maternal request is a sufficient medical indication 
for pain relief during labor.” 16

Early Epidurals in Patients at High Risk

Not only is there a lack of evidence to suggest any 
potential harm from early epidurals, but there are many 
clinical scenarios that may benefit from early epidural 
catheter placement. These include obstetric indications 
such as trial of labor after cesarean, twin gestation, 
nonreassuring fetal heart rate tracings, or preeclampsia, 
as well as anesthesia-related indications such as difficult 
airway or body mass index (BMI, calculated as weight in 
kilograms divided by height in meters squared) 50 or 
higher. The American Society of Anesthesiologists 
(ASA) practice guidelines for obstetric anesthesia specif-
ically encourage early epidural placement for trial of 
labor after cesarean given the added layer of safety pro-
vided by an in situ epidural in the event of either indi-
cated or emergency intrapartum cesarean delivery. 17 

Similar reasoning is applied for patients at higher risk 
of emergency cesarean delivery attributable to nonreas-
suring fetal heart rate tracing or multiple gestation. The 
ACOG guidelines specifically suggest neuraxial anesthe-
sia in patients with multifetal gestation because it “facil-
itates operative vaginal delivery, external or internal 
cephalic version, and total breech extraction” when 
needed. 18 Early epidural catheter placement is also pru-
dent in the setting of preeclampsia with down-trending 
platelet counts. “The Society for Obstetric Anesthesia

Box 1. Conditions Benefiting From Preadmission 
Preanesthesia Consultation

Cardiac

� Cardiomyopathy
� Congenital heart disease
� Coronary artery disease
� Eisenmenger syndrome
� Significant valvular disease
� Marfan syndrome with aortic dilation

Respiratory

� Status asthmaticus
� Known difficult airway
� Pulmonary fibrosis
� Pulmonary hypertension

Neurologic

� Stroke
� Pseudotumor cerebri
� Spina bifida
� Paraplegia
� Brain tumor
� History of increased intracranial pressure
� Tethered cord
� Arnold–Chiari malformation
� Scoliosis with spinal hardware
� Myasthenia gravis
� Multiple sclerosis

Hematologic

� Von Willebrand disease
� Thrombocytopenia with platelets less than 100,000 
� Hemophilia

Other

� Body mass index 50 or higher
� Suspected placenta accreta spectrum
� Cirrhosis
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and Perinatology International Consensus Statement on 
Neuraxial Procedures in Obstetric Patients With 
Thrombocytopenia” recommends against neuraxial 
placement at platelet count less than 70,000310 6 /L in 
the absence of competing risks and benefits to justify 
proceeding. 19 Furthermore, an early epidural in patients 
with anticipated difficult airway improves the likelihood 
of successful delivery without the need to instrument the 
airway, especially in unanticipated emergency situations. 
Finally, although no randomized trials have demon-
strated the benefit of early epidurals in patients with 
obesity, early epidurals are encouraged in this popula-
tion because of the higher likelihood of cesarean deliv-
ery overall, higher likelihood of emergency cesarean 
delivery, and higher incidence of complications such 
as postpartum hemorrhage and shoulder dystocia. 20 

Obesity is also associated with difficult airway and tech-
nical challenges with neuraxial requiring additional time 
and lack of patient movement. Although the literature is 
lacking specific assessments of whether early insertion of 
an epidural catheter improves maternal or neonatal out-
comes in these cases, a survey of ASA members dem-
onstrates consensus that this practice reduces the need 
for general anesthesia during emergencies. 17 Under-
standing the overall benefits of neuraxial analgesia dur-
ing labor, obstetric and anesthesia teams should work

collaboratively to expand access to these services when 
possible, including through policy review and debunk-
ing myths that may limit neuraxial use (Box 2).

Types of Labor Neuraxial Procedures

In addition to the timing of an epidural, the type of 
epidural labor analgesia may confer certain risks or 
benefits of interest. Three types of neuraxial proce-
dures are generally performed for labor analgesia: 
standard labor epidural, dural puncture epidural, and 
combined spinal epidural (Table 1 and Fig. 2). Each of 
these procedures includes advancement of a large-
bore (17–19 gauge) epidural needle toward the neu-
raxial space, with identification of the epidural space 
by a loss-of-resistance technique. The differences in 
the three procedures arise once the epidural space 
has been identified. For a labor epidural, a catheter 
is subsequently threaded through the large-bore nee-
dle into the epidural space. For dural puncture epidu-
ral and combined spinal epidural, once the epidural 
space is identified, a second smaller-gauge spinal nee-
dle (25–27 gauge) is inserted through the first needle 
and used to intentionally puncture the dura. During 
a combined spinal epidural, medication is injected 
through the spinal needle into the intrathecal space. 
Although no medication is injected during a dural

Fig. 1. Common clinical scenarios and questions linked to anesthesia topics covered in this review.

Ende. Anesthesia Primer for Obstetricians. Obstet Gynecol 2025.

© 2025 by the American College of Obstetricians 
& Gynecologists. Published by Wolters Kluwer Health, Inc. 

Unauthorized reproduction of this article is prohibited.

VOL. 146, NO. 6, DECEMBER 2025 Ende and Bateman Anesthesia Primer for Obstetricians 809



puncture epidural, the dural puncture presumably al-
lows translocation of epidural local anesthetics and 
opioids into the intrathecal space. For both dural 
puncture epidural and combined spinal epidural, the 
spinal needle is subsequently withdrawn, and the cath-
eter is threaded into the epidural space, similar to the 
labor epidural. Although these procedures are similar 
in many respects, each technique offers significant dif-
ferences in the onset, block quality, failure rate, and 
risk profile. Combined spinal epidural has the fastest 
onset of the three procedures, with approximately
2 minutes to a numeric pain rating scale of 1 or less. 21 

Studies comparing the onset of dural puncture epidu-
ral and labor epidural are more varied, with some 
showing faster analgesia onset with dural puncture 
epidural 22–27 and others showing no statistically sig-
nificant difference. 21 Compared with labor epidural, 
some studies show both combined spinal epidural and 
dural puncture epidural to be associated with fewer 
asymmetric blocks 21,22,24 ; however, other studies 
have failed to detect differences in these outcomes 
between groups. 28–30 Combined spinal epidural and 
dural puncture epidural are also associated with 
a lower risk of block failure during both labor and 
attempted conversion of epidural labor analgesia to 
anesthesia for intrapartum cesarean delivery. 31,32 

Despite these benefits, there does not appear to be 
a significant difference in maternal satisfaction. 33 Of 
specific note to the obstetrician, combined spinal epi-
dural is associated with an increased risk of postpro-
cedural fetal bradycardia, especially when intrathecal 
opioids are administered 34 ; however, the bradycardia 
is usually short-lived and may not require emergency 
intrapartum cesarean delivery. Additional studies are 
needed to compare clinically meaningful perinatal 
outcomes after the initiation of labor neuraxial anal-
gesia through labor epidural, dural puncture epidural, 
or combined spinal epidural.

Although headache risk has not been shown to be 
higher in patients with intentional dural puncture 
(dural puncture epidural or combined spinal epidu-
ral), 35 all procedures requiring intentional dural punc-
ture should use small-gauge (25–27 gauge) pencil-
point needles, as recommended by the Society for 
Obstetric Anesthesia and Perinatology Centers of 
Excellence criterion. 36,37 Multiple meta-analyses have 
demonstrated improved patient outcomes, including 
lower incidence of postdural puncture headache and 
epidural blood patch with pencil-point spinal needles 
compared with cutting-bevel needles, with an esti-
mated risk ratio of 0.33–0.41. 38,39

After unintentional puncture of the dura during 
attempted epidural catheter placement, an anesthesia

team may decide to place an intrathecal catheter for 
labor analgesia or cesarean anesthesia. Multiple var-
iables influence the decision of whether to place an 
intrathecal catheter or to resite an epidural catheter at 
a different location. These include the initial difficulty 
of the procedure, anticipated duration of labor re-
maining, and safety concerns regarding inadvertent 
overdose of the spinal catheter. Although studies do 
not demonstrate a significant difference in length of 
the second stage of labor or rates of operative delivery 
in patients with continuous spinal compared with 
resited epidural catheter, continuous spinal catheters 
have been shown in one study to have a higher rate of 
failure during labor (14.5% requiring replacement 
compared with 1.6% of resited epidural catheters). 40 

If a continuous spinal catheter is used during labor, 
extensive labeling of the catheter and pump is 
required to prevent unintentional overdose.

Methods of Epidural Maintenance

Regardless of the technique used to initially establish 
neuraxial analgesia, there are multiple methods of 
administering the medication through the epidural 
catheter. The most commonly used methods are 
continuous infusion and programmed intermittent 
epidural bolus. For programmed intermittent epidural 
bolus, a pump is programmed to administer a single 
bolus dose of medication at a set interval instead of 
slowly infusing that medication continuously. Because 
programmed intermittent epidural bolus more effi-
ciently disperses medication throughout the epidural 
space, its use is associated with lower total local 
anesthetic dose requirements, shorter second stage 
of labor, decreased need for rescue analgesia, and 
higher maternal satisfaction compared with continu-
ous infusion. 41,42

In addition to programmed intermittent epidural 
bolus, anesthesia teams can optimize obstetric out-
comes by minimizing the concentration of local 
anesthetic used for epidural maintenance and includ-
ing opioids in epidural solutions. As noted earlier, 
modern epidural practices do not prolong labor or 
increase the likelihood of instrumented birth; how-
ever, these findings are predicated on the use of low-
concentration local anesthetics 43 Compared with 
high-concentration local anesthetics (more than 0.1% 
of bupivacaine or equivalent), use of ultralow concen-
tration (0.08% or less) is associated with an approxi-
mately 50% increased likelihood of spontaneous 
vaginal delivery and shorter second stage of labor 
(approximately 13 minutes) resulting from the 
decreased local anesthetic-induced motor block. It is 
important to note that these improved obstetric
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outcomes are achieved without increasing the need 
for physician-administered top-ups or worsening 
maternal pain or satisfaction scores. 44 Achieving such 
low concentrations while maintaining adequate anal-
gesia is possible through the addition of opioids to 
labor epidural infusions. 45 Infusion of local anesthetic 
plus opioid results in less need for supplementation, 
decreased motor block, improved analgesia quality, 
and decreased likelihood of instrumented delivery 
compared with local anesthetic alone. 46,47 Low-
concentration local anesthetic plus opioid for epidural 
infusion is now considered standard of care for labor 
analgesia. 36

Regular Epidural Assessment

Although epidural catheters are typically viewed in 
light of their labor analgesia properties, epidurals are 
also an important safeguard for patients requiring 
emergency cesarean delivery because they can be 
used to quickly administer additional local anesthetic 
to the epidural space and thereby achieve a dense 
anesthetic block, allowing surgery. To provide that 
safety net, however, epidural catheters must be 
performing optimally throughout labor and when 
a time-sensitive cesarean delivery is required. Best 
practice is the regular assessment of labor analgesia 
effectiveness to ensure appropriate function during 
emergency delivery, 36 typically every 2–4 hours, 
rather than passively waiting for a patient or nurse 
to report inadequate analgesia. Processes of regular 
assessment can be supported through standardized 
top-up algorithms and electronic reminders to ensure 
compliance. 48,49 These practices are associated with 
more timely patient assessments and decreased need 
for epidural replacements at the time of cesarean 
delivery because of failure. 49

Epidural Association With Maternal Fever

Parturients who receive epidural analgesia are 
approximately four to five times more likely to 
develop intrapartum fever than those who do not 
receive an epidural, with an incidence of approxi-

mately 15–25% in those receiving an epidural. 50–52 

Those who eventually develop fever tend to demon-
strate higher levels of inflammatory markers such as 
interleukin-6 at baseline, supporting the assumption 
that the phenomenon is inflammatory mediated. 50,52 

Although the pathophysiology is incompletely under-
stood, the leading hypotheses include precipitation of 
intrapartum inflammation secondary to local anes-
thetics (sterile inflammation hypothesis) and sympa-
thetic nerve blockade disrupting thermoregulation 
by the hypothalamus (thermoregulation hypothesis). 52 

Although many factors have been shown in observa-
tional studies to be associated with epidural-related 
maternal fever (nulliparity, increasing gestational 
age, longer duration of labor and rupture of mem-
branes, higher BMI, longer analgesia duration), none 
have been demonstrated to be causal. 50,51 In addition, 
no evidence supports specific interventions for the 
prevention or treatment of epidural-related fever in 
parturients. 53

As it pertains to obstetric management of labor, it 
is currently impossible to clinically distinguish 
epidural-related fever from fever with an infectious 
cause, and intrapartum fever is associated with 
adverse maternal and neonatal outcomes regardless 
of the cause; recommendations for the management 
of intrapartum fever are not altered in the setting of an 
epidural. 52

Epidural Association With 
Childhood Neurodevelopment

Although one study suggested an association between 
epidurals and increased risk of autism spectrum 
disorders in offspring, 54 several subsequent well-
done studies demonstrated no increased risk of autism 
in longitudinal cohorts 55,56 and sibling-matched anal-
yses, 57 suggesting that residual confounding or other 
biases likely explain any demonstrated associations. 
The Society for Obstetric Anesthesia and Perinatol-
ogy, the ASA, the Society for Pediatric Anesthesia, 
ACOG, and the Society for Maternal-Fetal Medicine 
have released a joint statement declaring the safety of

Box 2. Debunking Common Reasons That Epidural Analgesia Is Denied or Delayed

1. Epidural analgesia does not slow progress of labor, even when placed during early labor (less than 4-cm cervical 
dilation).

2. Epidural analgesia does not increase the likelihood of instrumented vaginal delivery or cesarean delivery.
3. Laboratory tests are not necessary before the placement of neuraxial anesthesia in otherwise healthy patients.
4. Neuraxial anesthesia can be safely performed during labor with a platelet count of 70,000310 6 /L or higher because 

this value is associated with low risk of spinal epidural hematoma. 19

5. There may be scenarios in which competing risks/benefits justify proceeding with neuraxial procedures with a platelet 
count between 50,000 and 70,000310 6 /L. 19
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labor epidurals and underscoring that epidurals do 
not cause autism. 58

CESAREAN ANESTHESIA

Cesarean delivery management is another area where 
an understanding of obstetric anesthesia best practices 
promotes interdisciplinary conversations. Two anes-
thetic interventions that are supported by robust 
evidence and have therefore been widely adopted 
are prophylactic phenylephrine infusions and post-
partum oxytocin protocols.

Phenylephrine Infusions

After spinal anesthesia, many patients experience 
significant and sustained hypotension because of vaso-
dilation and sympathectomy. Clinicians can use vaso-
pressor boluses to treat episodes of hypotension; 
however, initiating a prophylactic vasopressor infusion

(usually phenylephrine) has been shown to decrease 
the incidence and severity of maternal hypotensive 
episodes before delivery, to decrease the incidence of 
nausea and vomiting, and to minimize the need for 
physician interventions to maintain blood pressure. 59,60 

Given the importance of maintaining appropriate uter-
ine perfusion pressure and placental blood flow, phen-
ylephrine infusions are considered best practice when 
spinal anesthesia is used for cesarean delivery. This is 
a class I, level A recommendation from the “Society for 
Obstetric Anesthesia and Perinatology: Consensus 
Statement and Recommendations for Enhanced 
Recovery After Cesarean.” 61 Newer studies have eval-
uated the safety and efficacy of norepinephrine infusion 
as an alternative to phenylephrine given its beneficial 
effects on cardiac output 62–64 ; however, norepineph-
rine has not gained widespread use in the 
United States for this purpose.

Table 1. Comparison of Labor Epidural Neuraxial Techniques

Lumbar
Epidural

Dural Puncture 
Epidural

Combined Spinal 
Epidural

Epidural needle (usually 17–19 gauge) used to identify epidural 
space

Yes Yes Yes

Spinal needle inserted through epidural needle No Yes Yes
Local anesthetic6opioid injected through spinal needle into
intrathecal space

No No Yes

Speed of onset Slow Moderate* Fast
Associated with transient fetal bradycardia No No Yes

* Data are conflicting on whether there is a statistically significant difference in onset time between lumbar epidural and dural puncture 
epidural.

Fig. 2. Sagittal view of lumbar spine demonstrating needle insertion techniques for lumbar epidural, dural puncture epi-
dural (DPE), and combined spinal epidural (CSE). The first step in each procedure is to identify the epidural space with 
a large-bore (17–19 gauge) epidural needle. For DPE and CSE, a second smaller-gauge spinal needle (25–27 gauge) is 
subsequently inserted through the first needle and used to intentionally puncture the dura. During a CSE, medication is 
injected through the spinal needle into the intrathecal space. The final step of all procedure types is to thread a catheter into 
the epidural space through the large-bore needle. Illustration by Anne Chen. Used with permission.
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Postpartum Oxytocin Protocols

Another medication administered nearly ubiqui-
tously at the time of cesarean delivery in the 
United States is oxytocin. A wealth of literature 
exists examining oxytocin dosing to achieve ade-
quate tone after cesarean delivery while minimizing 
side effects attributable to overdose. Outdated 
practices of infusing oxytocin “wide open” or at 
doses of 999 mL/h contribute to higher rates of 
medication side effects, including hypotension, ar-
rhythmias, and chest pain, while not further 
improving uterine tone compared with the dosing 
regimens described below. Adequate doses are sig-
nificantly higher for intrapartum compared with 
elective cesarean deliveries; thus, suggested dosing 
regimens differ for those two clinical scenarios. 
Postcesarean oxytocin dosing typically consists of 
a bolus followed by a maintenance infusion. After 
elective cesarean delivery, the necessary oxytocin 
bolus dose to achieve adequate uterine tone has 
been found to be 0.35–0.5 international units. 65,66 

After that initial bolus, the 90% effective dose of 
oxytocin to maintain adequate tone is approxi-
mately 4.5 international units/h; in a separate study, 
the 95% effective dose was calculated to be 7.72 
international units/h. 67,68 Doses for intrapartum 
cesarean are significantly higher. The 90% effective 
dose for adequate tone for intrapartum cesarean 
delivery for arrest of labor was shown in one well-
done study to be a bolus of 2.99 international units 
(95% CI, 2.32–3.67). 69 No studies to date have 
determined a specific effective dose for a mainte-
nance infusion after this initial bolus for intrapartum 
cesarean delivery. From these studies, an interna-
tional consensus statement on the use of uterotonic 
agents during caesarean delivery recommends the 
following: 1) for elective cesarean delivery, bolus 
of 1 international unit followed by infusion of 2.5– 
7.5 international units/h; 2) for intrapartum cesar-
ean delivery, bolus of 3 international units followed 
by infusion of 7.5–15 international units/h. 70 Many 
obstetric anesthesiology practices have defined 
standard protocols for postdelivery administration 
of oxytocin based on these parameters.

POSTPARTUM 

Postpartum Pain Control

After cesarean delivery, obstetricians and obstetric 
anesthesiologists at many centers co-manage post-
operative pain. Modalities for pain control have 
evolved over recent decades, but a cornerstone of 
management remains a multimodal regimen includ-

ing neuraxial morphine (administered through an 
intrathecal or epidural route depending on the mode 
of anesthesia) and scheduled nonsteroidal anti-
inflammatory drugs and acetaminophen. Neuraxial 
morphine has consistently been shown to lower pain 
scores, to improve satisfaction, and to reduce cumu-
lative opioid consumption compared with intravenous 
or intramuscular routes, 71,72 and neuraxial long-acting 
opioid administration (50–150 micrograms spinal 
morphine or 1–3 mg epidural morphine) is recom-
mended by the “Society for Obstetric Anesthesia 
and Perinatology: Consensus Statement and Recom-
mendations for Enhanced Recovery After Cesar-
ean.” 61 A recent retrospective review demonstrated 
that only 6.1% of cases adhered to these postcesarean 
pain management recommendations, with the most 
common deviation being the administration of acet-
aminophen–opioid combination drugs. 73 These rec-
ommendations collectively reduce postoperative 
opioid consumption, which is important given the 
known association between postcesarean opioid pre-
scribing and new persistent opioid use after cesarean 
delivery. 74 Other interventions, including individual-
ized opioid prescribing and shared decision making, 
have been shown to additionally reduce postcesarean 
opioid consumption without compromising maternal 
pain control. 75–77

In addition to a multimodal analgesic regimen, 
local anesthetic wound infiltration or regional blocks 
such as transversus abdominis plane or quadratus 
lumborum blocks should be considered in patients 
who do not receive a long-acting neuraxial opioid 
(eg, general anesthesia or medication contraindica-
tion) or in patients at risk for severe postoperative 
pain (eg, medication-assisted treatment for opioid 
use disorder). A recently published consensus state-
ment from the Society for Obstetric Anesthesia and 
Perinatology, Society for Maternal-Fetal Medicine, 
and American Society of Regional Anesthesia and 
Pain Medicine focusing on pain management for 
pregnant patients with opioid use disorder recom-
mends abdominal wall blocks after cesarean delivery 
in patients in this patient population because they 
likely offer additional analgesia and opioid-sparing 
benefits. 78 The evidence does not support transver-
sus abdominis plane or quadratus lumborum blocks 
after routine cesarean delivery with neuraxial mor-
phine administration in patients without risk factors 
for uncontrolled pain. 79

Postdural Puncture Headache

A postdural puncture headache is defined by the Inter-
national Classification of Headache Disorders as
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a headache occurring within 5 days of dural punc-
ture that is worsened with upright positioning 
(standing or sitting) and alleviated by lying flat. 80 

Additional symptoms can include neck pain or stiff-
ness, photophobia, diplopia, and tinnitus. A post-
dural puncture headache can occur after any 
anesthetic that includes puncture of the dura, either 
intentionally (single-shot spinal, dural puncture epi-
dural, or combined spinal epidural) or unintention-
ally (“wet tap” with an epidural needle). Headache 
is more common after puncture with a large-gauge 
epidural needle (70–80%) than with a small-gauge 
noncutting spinal needle (3–4%). 81 – 83 Historically, 
anesthesiologists have considered postdural punc-
ture headache to be a minor and self-limited com-
plication of neuraxial anesthesia; however, more 
recent evidence has highlighted long-term and 
sometimes serious sequelae. A recent retrospective 
cohort study of more than 1 million women receiv-
ing neuraxial anesthesia for childbirth found 
increased rates of major neurologic and psychologic 
complications in patients with postdural puncture 
headache, including cerebral venous thrombosis, 
subdural hematoma, bacterial meningitis, depres-
sion, chronic headache, and chronic low back 
pain. 84 A separate survey study of 132 postpartum 
patients with postdural puncture headache found 
higher rates of postpartum depression and postpar-
tum posttraumatic stress disorder, lower rates of 
breastfeeding, and more frequent reports of chronic 
headache and back pain. 85 These studies under-
score the risk of major neurologic, psychologic, 
and painful complications associated with postdural 
puncture headache and emphasize the importance 
of early recognition, prompt treatment, and rigor-
ous follow-up of patients sustaining this neuraxial 
complication. Society for Obstetric Anesthesia and 
Perinatology Centers of Excellence guidelines rec-
ommend implementation of a standardized system 
for the timely evaluation and treatment of all pa-
tients with suspected postdural puncture head-
ache. 36 When the initial presentation of postdural 
puncture headache is mild or moderate, it is reason-
able to start with conservative management that in-
cludes acetaminophen, nonsteroidal anti-
inflammatory medications, caffeine, short-term 
opioids, and adequate oral or intravenous hydra-
tion. 35 Once conservative management has failed 
or if the initial postdural puncture headache presen-
tation is severe or includes neurologic deficits, it is 
recommended to proceed to the gold-standard treat-
ment of epidural blood patch. 35 The ideal timing for 
an epidural blood patch is controversial. Studies

suggest that patients are more likely to require a sec-
ond blood patch if the first blood patch is performed 
within 24–48 hours of the dural puncture; however, 
this may be a reflection of selection bias (patients 
reporting more severe headaches more proximal to 
the time of dural puncture may have larger dural 
holes) or partial healing of the dura over the first 
48 hours. 35 Proponents of earlier blood patches cite 
evidence of potential increased adverse consequen-
ces with delay of the procedure attributable to pro-
longed uncorrected intracranial hypotension. These 
adverse effects may include persistent cranial nerve 
palsies, thromboembolic complications from 
venous stasis, or subdural bleeding from tearing of 
bridging veins. Thus, the timing of an epidural 
blood patch should be based on the severity of the 
headache, interference with activities of daily living, 
associated neurologic symptoms, and the clinician’s 
judgment of risk-to-benefit ratios.

Brain imaging is not necessary for initial eval-
uation of postpartum headache when symptoms are 
consistent with postdural puncture headache; how-
ever, imaging should be considered when nonpos-
tural headache is present or develops after initial 
postural headache or when headache onset is 
delayed for more than 5 days after the suspected 
dural puncture. 35 Imaging is also warranted in the 
presence of focal neurologic deficits, visual changes, 
alterations in consciousness, or postpartum seizures. 
Abnormal imaging should prompt neurology 
consult.

Postpartum Neurologic Injury

The majority of nerve injuries presenting after birth are 
attributable to the labor process. These injuries are 
generally related to stretching or compression of the 
nerves of the lumbosacral plexus or lower-extremity 
peripheral nerves and present as peripheral nerve pal-
sies with sensory and motor deficits of the lower 
extremities. 86 The most commonly injured nerve is 
the lateral femoral cutaneous nerve, resulting in sen-
sory deficit of the lateral thigh known as meralgia par-
esthetica. 87 Neuraxial labor analgesia can indirectly 
contribute to the development of these obstetric nerve 
palsies through several mechanisms. Neuraxial anes-
thesia is associated with a slightly longer second stage 
of labor, and women with epidural analgesia typically 
push in the semi-Fowler or lithotomy position with 
hyperflexion of the hips, which is associated with 
increased risk of injury. 88,89 The sensory deficit associ-
ated with neuraxial analgesia may also prevent patients 
from otherwise naturally shifting positions in response 
to discomfort, which is a protective effect of pain.
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Nerve injury directly related to neuraxial anes-
thesia, on the other hand, results from direct trauma 
(by catheters or needles), toxic effects of neuraxially 
administered substances, ischemia, infection, or 
hematoma. Direct trauma to the spinal cord can be 
differentiated from peripheral nerve injuries by clin-
ical criteria: They are more often bilateral and are 
more often associated with autonomic dysfunction, 
bowel and bladder dysfunction, and upper motor 
neuron signs such as spasticity. 87

CONCLUSION

Obstetric and anesthesia care teams collaborate to 
provide expert and safe care to pregnant patients 
every day. A greater understanding and appreciation 
of the evidence supporting everyday decisions in 
obstetric anesthesia may assist obstetricians in dis-
cussions and shared decision making with anesthesia 
teams.
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