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Post-cesarean delivery pain relief is important. Good
pain relief will improve mobility and can reduce the
risk of thromboembolic disease, which is increased dur-
ing pregnancy. Pain may also impair the mother’s abil-
ity to optimally care for her infant in the immediate
postpartum period and may adversely affect early in-
teractions between mother and infant. Pain and anxiety
may also reduce the ability of a mother to breast-feed
effectively. It is necessary that pain relief be safe and
effective, that it not interfere with the mother’s ability to
move around and care for her infant, and that it result in

no adverse neonatal effects in breast-feeding women.
The most commonly used modalities are systemic ad-
ministration of opioids, either by intramuscular injection
or IV by patient-controlled analgesia, and neuraxial in-
jection of opioid as part of a regional anesthetic for
cesarean delivery. These techniques have specific advan-
tages and disadvantages which will be discussed in this
review. In addition, there are new drug applications of
potential benefit for the treatment of post-cesarean de-
livery pain.

(Anesth Analg 2005;101:S62–S69)

T he benefits derived from relieving postoperative
pain in surgical patients have been summarized
elsewhere and also apply to women having a

cesarean delivery. However, there are additional com-
pelling reasons to provide adequate pain relief for
mothers undergoing cesarean delivery. For instance,
risk of thromboembolic disease, which is increased
during pregnancy, may be further exacerbated by im-
mobility related to pain during the puerperium. Pain
may also impair the mother’s ability to optimally care
for her infant in the immediate postpartum period and
may adversely affect early interactions between
mother and infant. Pain and anxiety may also reduce
the ability of a mother to breast-feed effectively. This
review will focus on commonly used strategies, such
as systemically administered analgesics and neuraxial
techniques as well as new drug applications, for re-
lieving pain after cesarean delivery.

Systemic Administration
Systemic administration of analgesics, in most cases
opioids, is a commonly used modality for immediate

post-cesarean delivery pain relief, particularly after
general anesthesia. Analgesics may be given by intra-
muscular (IM) or IV injection. In some women, simple
oral administration may be sufficient if bowel function
is normal. The advantage of systemically administered
analgesics is their ease of administration, low cost, and
long history of use in postpartum women. Women
receiving systemically administered analgesia usually
do not require heightened vigilance for delayed ad-
verse side effects that may occur with neuraxial tech-
niques, although pain relief is less effective.

Intramuscular/Subcutaneous Injection

IM or subcutaneous administration of opioids is the
most frequently used modality for post-cesarean de-
livery pain relief for the aforementioned reasons.
However, there are some serious limitations to their
use. First, drug administration requires injection, often
repeated, which may be uncomfortable for many
women. Second, there is large inter-individual vari-
ability in opioid pharmacokinetics and drug require-
ments. For instance, after abdominal surgery, Cmax
(peak concentration) and time to peak concentration
varied by almost fivefold in women given meperidine
by IM injection (1). There is also little correlation be-
tween body weight and blood concentration of meper-
idine, which is problematic for estimating an effective
dose regimen (2). Furthermore, with IM administra-
tion, there are peaks and valleys in opioid blood con-
centration that can affect pain relief and the incidence
of side effects (3). At Cmax, the patient may have
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effective pain relief but have an increased incidence of
unwanted effects, such as somnolence and sedation,
whereas at smaller concentrations, pain relief may be
inadequate.

In an era of nursing staff shortages, parenterally
administered opioids may be inconvenient for the
nursing personnel and the patient. This approach re-
quires the patient to call for the nurse to administer
the injection. Once the nurse responds to the call, he or
she must verify the order (a person with prescribing
authority may need to be contacted), sign out the
opioid, prepare it, and then return to the patient’s
bedside to administer the injection. After the injection,
pain relief is not immediate. Rather, there is a variable
interval required for absorption of the drug from the
site of injection and for the drug to reach opioid drug
receptors. Furthermore, at the end of every shift, reg-
ulations require a full accounting of controlled sub-
stance floor stock and use, which consumes staff
resources.

Patient-Controlled IV Analgesia

Many limitations encountered with IM administered
opioids can be overcome with the use of patient-
controlled IV analgesia (IVPCA), which requires that
the patient demand a small bolus of opioid adminis-
tered IV by a device. The device is programmable for
the dose administered, a lockout interval, whether a
basal infusion of drug is given, and as an added
protection, maximum dosages within specified time
periods.

The advantage of IVPCA is that it reduces the peaks
and valleys in blood drug concentrations and pain
relief observed in post-cesarean delivery women, in
part by bypassing the patient-nurse-injection loop.
Pain relief with IVPCA has been shown to be superior
to conventional IM opioids for pain relief in women
having had a cesarean delivery (4). For instance, in a
comparison of opioids administered by IM, IVPCA, or
epidural injection, the number of instances in which
women reported being uncomfortable or in pain was
least for epidural opioid and largest after IM opioids;
the IVPCA was intermediate (4). Women having
IVPCA had the highest satisfaction scores despite re-
porting less complete pain relief than those given epi-
dural morphine (4). However, opioid usage was larg-
est in women having IVPCA, 11 � 2.3 morphine
equivalents (mg) as compared with 1.0 � 0.6 and 3.8 �
1.1 morphine equivalents (mg) in the epidural and IM
groups, respectively (4). It has been speculated that
the reason patient satisfaction is greater with IVPCA
as compared with epidural opioid, despite the fact
that the latter is more effective, is greater autonomy
and control of the woman over her care, something
that is important as she balances her needs to care for

her infant. On the other hand, the more frequent inci-
dence of pruritus with epidural morphine as com-
pared with IVPCA may have resulted in less maternal
satisfaction with the former.

For the most part, meperidine is rarely used for
post-cesarean delivery analgesia, particularly if the
woman is breast-feeding. Repeated administration of
meperidine can result in accumulation of the active
metabolite, normeperidine, in breast milk and can re-
duce scores on the Brazelton Neonatal Behavior As-
sessment Scale (5).

Whether to administer a background continuous
infusion of opioid in addition to demand mode
IVPCA is controversial. Patients may not use the de-
mand mode for various reasons, such as fear of addic-
tion, and as a result patients may be in unnecessary
pain unless a background infusion is used. Also, a
continuous infusion may provide basal analgesia to
build upon with demand doses in anticipation of pe-
riods associated with more pain, such as with move-
ment or rehabilitation. However, it is possible that a
basal infusion may decrease the safety of IVPCA by
continuing to administer drug even if the patient is
pain free or sedated. Furthermore, use of a basal infu-
sion does not appear to enhance pain relief beyond
that afforded by demand IVPCA alone. In one study,
230 women having abdominal hysterectomy were ran-
domized to receive demand mode IVPCA with an
added basal infusion of 0.5, 1.0, or 2.0 mg/h of mor-
phine; the control group received demand mode only
(6). Administration of a background infusion at any of
the morphine doses tested did not improve pain relief
beyond demand mode only IVPCA, as measured by
visual analog scores. Furthermore, there was no sig-
nificant difference among groups in the number of
demands or the delivered doses per hour. Interest-
ingly, addition of a continuous basal infusion of mor-
phine to demand mode IVPCA did not increase the
incidence/severity of bothersome side effects, such as
nausea and vomiting, confusion, undue sedation, or
pruritus.

The most significant limitations to the use of IVPCA
in postpartum women relate to the device itself and
patient ability to use it correctly. The latter requires
patient education and implies that the patient will
understand and follow through with directions re-
quired to use demand mode IVPCA effectively. The
device itself has an added cost over the use of conven-
tionally administered opioids. In contrast, IVPCA may
reduce the work of floor personnel particularly on a
busy postoperative floor. Another limitation of IVPCA
is that some devices may be cumbersome and women
may find it difficult to ambulate and care for their
infant. Nonetheless, IVPCA has emerged as a popular
modality for post-cesarean delivery pain.
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Neuraxial Analgesia
It has been almost 25 yr since neuraxial opioids first
underwent rigorous clinical study for use in humans
(7). Since that time, neuraxial techniques of providing
post-cesarean delivery analgesia have become a logi-
cal outgrowth of the increased use of regional anes-
thesia for the procedure. For instance, a review of the
most recent Obstetric Anesthesia Workforce Survey
(8) reports a sizeable increase in the use of spinal and
epidural over general anesthesia for cesarean delivery
from 1979 to 1990. Similarly, data from the United
Kingdom show that regional anesthesia is used 94.9%
of the time for elective and 86.7% of the time for
emergent cesarean delivery (9). Addition of opioid,
like morphine, to intrathecal and/or epidurally ad-
ministered local anesthetic provides an easy and ef-
fective means to maintain prolonged postoperative
analgesia. Neuraxial techniques may be used for post-
cesarean delivery pain relief even in women having
general anesthesia, if they so desire, once they are
awake.

Mechanism of Action

Opioids administered in the subarachnoid space ap-
pear to act principally on mu receptors in the substan-
tia gelatinosa of the dorsal horn by suppressing exci-
tatory neuropeptide release from C fibers (10). The
degree of uptake from the cerebrospinal fluid by the
dorsal horn is determined primarily by the physico-
chemical properties of the drug, and in particular,
lipid solubility. Lipid-soluble compounds enjoy
greater direct diffusion into neural tissue as well as
greater delivery to the dorsal horn by spinal segmental
arteries. For instance, fentanyl, which is highly lipid
soluble, has a relatively rapid uptake into the lipid-
rich dorsal horn and, consequently, has a swift onset
of action. The large uptake of highly lipid-soluble
opioids by the spinal cord results in small cerebrospi-
nal fluid concentrations and a decreased potential for
the drug to diffuse to higher spinal levels. For this
reason, the analgesic effect of fentanyl is thought to be
segmental.

In contrast, morphine is highly ionized and hydro-
philic and does not penetrate lipid-rich tissues as well
as fentanyl does; it thus lingers in cerebrospinal fluid.
Morphine spreads rostrally within cerebrospinal fluid
by bulk flow and reached the trigeminal nerve distri-
bution as early as 3 h after intrathecal injection in
healthy volunteers (11). This rostral spread of drug
may result in delayed respiratory depression mani-
fested by decreased respiratory rate and decreased
arterial oxygen saturation. The concern of delayed
effects relates to the potential for the woman to be in
a less-monitored environment. Duration of action of
analgesia is also largely a result of lipid solubility,
with hydrophilic drugs such as morphine having a

relatively prolonged effect as a result of their slower
disappearance from the cerebrospinal fluid and spinal
tissues. In contrast, more lipid-soluble opioids, such as
meperidine or fentanyl, have a shorter duration, re-
flecting rapid uptake and elimination from spinal tis-
sues (12). Affinity for the mu receptor is also impor-
tant in duration of analgesia. For instance, sufentanil,
which is considerably more lipid-soluble than fentanyl
(their octanol partition coefficients differ by more than
twofold), and therefore might be expected to be
shorter-acting, has in fact a comparatively prolonged
duration. This is thought to result from increased re-
ceptor affinity for sufentanil compared with fentanyl.
Uptake of opioids into the systemic circulation after
intrathecal injection is usually not significant, as the
doses typically used in the spinal space are small. This
is particularly important to breast-feeding women and is
an advantage of neuraxial modes of post-cesarean deliv-
ery pain relief as compared with the larger doses of
opioids required systemically.

The mechanism of action after epidural injection is
somewhat more complex, owing to the presence of a
dural barrier, the role played by epidural fat as a drug
depot, and the vastly increased vascularity of the epi-
dural compartment during pregnancy. When a hydro-
philic drug, such as morphine, is injected, it moves
slowly across the arachnoid granulations (10), and
speed of onset of analgesia is correspondingly slow.
Eventually, a large concentration of ionized morphine
accumulates in the cerebrospinal fluid that not only
leads to rostral diffusion but also a long duration of
analgesia. Vascular absorption of morphine by the
epidural venous plexus is relatively rapid, with
plasma Cmax within 15 min (13). However, analgesic
effect correlates poorly with plasma levels (14) be-
cause there is a predominant spinal mechanism of
analgesia after epidural administration of the drug. In
one study, blood levels of morphine were similar in
volunteers 1 h after IV and epidural administration of
morphine. However, subjects who received the IV
dose did not have analgesia, whereas volunteers given
the drug epidurally did, implying a spinal mechanism
of action (16,19). In the case of a hydrophilic drug,
uptake by epidural fat is probably not significant in
reducing systemic absorption (10).

After epidural injection of lipid-soluble drugs such
as meperidine or fentanyl, un-ionized drug diffuses
rapidly into epidural veins, segmental arteries, and
across both arachnoid granulations and the dural cuff
into cerebrospinal fluid. The actual mechanism of an-
algesia is controversial. Epidural fentanyl most prob-
ably acts at both supraspinal (via systemic delivery)
and spinal sites, in addition to drug diffusing to spinal
receptors from the cerebrospinal fluid (15). Blood con-
centrations depend in large part on flow dynamics
within epidural venous plexus and spinal arteries (10).
For example, in situations where inferior vena caval
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flow is impaired, such as with aortocaval compression
during pregnancy, blood flow from the pelvis and
lower extremity can redistribute to the azygous sys-
tem via the epidural plexus, markedly enhancing flow
and drug delivery to the systemic circulation during
pregnancy (10).

Interactions with Local Anesthetics

The value of combining local anesthetic and opioids
for postoperative pain control has been well estab-
lished. The combination allows for a reduction in
doses of both classes of drugs, thus lessening the
likelihood of side effects attributable to each (16). In
animals, there may be a synergistic effect on relief of
visceral and somatic pain by combining intrathecal
morphine and lidocaine (17). After elective cesarean
delivery (18), women given epidural fentanyl alone
had more pain, more nausea and vomiting, more uri-
nary retention, and less patient satisfaction than when
fentanyl was combined with bupivacaine (with or
without epinephrine).

Intrathecal Opioids: Analgesic Efficacy and Side
Effects

Many opioids, including morphine (19–24), fentanyl
(25–28), meperidine (29,30), sufentanil (27), nalbu-
phine (31), and heroin (32), have been used intrathe-
cally for post-cesarean delivery analgesia.

A single dose of intrathecal morphine at the time of
cesarean delivery can provide excellent analgesia of
prolonged duration. Morphine, in doses ranging from
0.075 mg (20) to 0.5 mg (24), provides high-quality
postoperative analgesia lasting up to 24 h after cesar-
ean delivery. However, there may be a ceiling effect
on the dose of intrathecal morphine that results in
analgesia. For instance, in one study (20) 108 women
undergoing elective cesarean delivery were random-
ized to receive 1 of 9 doses of intrathecal morphine
ranging from 0.025 to 0.5 mg. Twenty-four hour
IVPCA morphine use was 45.7 mg less in the 0.075 mg
group than in the control group. However, there was
no difference in PCA use after doses of intrathecal
morphine larger than 0.075 mg. In another study (19),
morphine 0.1 or 0.25 mg was administered as a com-
ponent of spinal anesthesia in 60 women undergoing
elective cesarean delivery. Women also received 20 �g
of spinal fentanyl and a perioperative and postopera-
tive nonsteroidal antiinflammatory drug (NSAID)
routinely. There was no significant difference between
the small and larger-dose morphine groups in pain
relief as measured by visual analog pain scores. A
meta-analysis (33) demonstrated excellent efficacy of
morphine doses of 0.1 to 0.2 mg but no additional pain
relief with doses �0.2 mg. Median time to first request
for supplemental analgesics in that study was 27 h. In

contrast, doses smaller than 0.1 mg had little effect on
pain relief.

Adverse effects of intrathecal morphine have been
reported widely and include pruritus, nausea and
vomiting, urinary retention, and early or delayed re-
spiratory depression. Pruritus may be the most fre-
quent and bothersome side effect. Dahl et al. (33)
showed that the incidence of pruritus, and nausea and
vomiting increased as morphine doses increased from
0.05 mg to 0.25 mg. A randomized prospective study
(19) demonstrated a decreased incidence of pruritus
and nausea with doses of 0.1 mg as compared with
0.25 mg. In another study, women receiving 0.2 mg
versus 0.1 mg of intrathecal morphine for elective
cesarean delivery (21) had significantly higher pruri-
tus scores but no difference in postoperative nausea or
vomiting. Clinically significant respiratory depression is
rare with intrathecal opioids, such as morphine, fenta-
nyl, sufentanil, and buprenorphine (33). Abouleish et al.
(34) conducted a prospective study of analgesic efficacy
and side effects of 0.2 mg morphine in 856 parturients
having spinal anesthesia for elective cesarean delivery.
Women were monitored for respiratory depression
using pulse oximetry and respiratory rate for 24 h.
Respiratory depression was defined as either a Spo2
�85% or a respiratory rate �10 breaths/min. Eight
women (0.93%), all of whom were morbidly obese,
had respiratory depression according to these criteria.
There is an added concern that pruritus in the trigem-
inal nerve dermatomes related to neuraxial morphine
administration may increase the likelihood of herpes
labialis virus type II reactivation (35).

Because of the relatively short duration of analgesia
with fentanyl given intrathecally, there may be little
long-term benefit to a single dose of fentanyl added to
local anesthetic at the time of cesarean delivery. How-
ever, Hunt et al. (25) conducted a randomized study
that demonstrated a dose-dependent increase in post-
cesarean delivery analgesia up to a fentanyl dose of
6.25 �g, beyond which there was no added advantage.
Furthermore, mean duration of effective analgesia was
only 200 min, and 24-h supplemental opioid use was
the same for all groups, including placebo. Initial an-
algesia (0–6 h postcesarean delivery) may be better
with sufentanil (2.5 and 5 �g) than fentanyl (10 �g)
(27). Another group (26) randomized 48 women hav-
ing elective cesarean delivery to intrathecal or IV fen-
tanyl (12.5 �g) at time of bupivacaine spinal. The
intrathecal group needed less supplemental analgesics
during surgery, and the time to first analgesic request
was significantly longer (159 � 39 versus 119 � 44 min
respectively) compared with the IV fentanyl group.

In contrast to morphine, intrathecal use of lipid
soluble drugs, such as fentanyl and sufentanil, does
not appear to predispose to nausea and vomiting after
cesarean delivery but both drugs can cause pruritus
(although less severe than morphine) in a dose-related
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manner (25–27,36). Paradoxically, either drug, when
administered spinally for cesarean delivery with bu-
pivacaine, results in less antiemetic use than when
local anesthetic is administered alone (26,27). In a
study comparing the effectiveness of IV ondansetron
to intrathecal fentanyl for prevention of nausea and
vomiting after spinal anesthesia for cesarean delivery,
intrathecal fentanyl alone was associated with signif-
icantly less risk of nausea (but not vomiting) as com-
pared with a single IV injection of ondansetron (37).
The reason for this is unclear but may relate to the
increased frequency of hypotension, which itself can
cause nausea and vomiting, observed in women hav-
ing spinal anesthesia in the ondansetron group. The
risk of delayed respiratory depression is relatively
small with spinal fentanyl and sufentanil, given their
segmental effect and lack of rostral spread in the ce-
rebrospinal fluid (10). In one large meta-analysis, there
were no cases of respiratory depression with intrathe-
cal fentanyl and sufentanil (33). If respiratory depres-
sion does occur, it usually manifests within 30 min
when using fentanyl or sufentanil.

Other less-commonly used intrathecal opioids in-
clude meperidine, diamorphine (heroin), buprenor-
phine, and, nalbuphine. Meperidine has been studied
extensively, and its analgesia and side effects cannot
be distinguished from fentanyl (29,30). A disadvan-
tage of meperidine for post-cesarean delivery pain
relief is that, among the opioids, it has a unique local
anesthetic-like effect and may result in motor block.
Indeed, meperidine has been used as a sole spinal
drug for cesarean delivery (38). Intrathecal nalbu-
phine, which has been compared with morphine for
elective cesarean delivery (31), showed some promise
because of a less frequent incidence of side effects, but
the lack of safety trials in humans limits its use at this
time (39). In addition, it is possible that the use of
agonist-antagonist opioids may precipitate with-
drawal in a substance-abusing parturient.

Epidural Opioids: Analgesic Efficacy and Side
Effects

When using an epidural technique for cesarean deliv-
ery, opioids can be administered either as a bolus or as
a continuous infusion for postoperative pain relief.
Some mothers find that the epidural catheter and in-
fusion equipment reduce their mobility, thus limiting
the utility of indwelling epidural catheters for postop-
erative pain, especially for mothers who are bothered
by it and wish to be unencumbered when ambulating
and caring for and nursing their infants. Nonetheless,
continuous epidural infusions of opioids, alone or
combined with local anesthetic, result in high-quality
analgesia (40,41). Fentanyl is the opioid used most
commonly with such infusions. Early studies sug-
gested that the analgesia obtained with an epidural

infusion of fentanyl related to systemic absorption and
delivery of drug to central receptors (40). More re-
cently, Cohen et al. (41) conducted a randomized,
double-blind study of IV versus epidural fentanyl in-
fusion after elective cesarean delivery. Women were
randomized to receive either small-dose bupivacaine
or saline epidural infusions at 12 mL/h, as well as
either epidural or IV fentanyl PCA. Both groups given
IV fentanyl required more rapid rates of infusion and
larger total doses of fentanyl, reported more pain, had
higher plasma fentanyl levels, and had more frequent
side effects, including sedation, nausea and vomiting,
than their epidural counterparts. No patient experi-
enced respiratory depression or urinary retention dur-
ing the study period. This study provides additional
evidence that epidurally administered fentanyl has a
predominant spinal, rather than supraspinal, site of
action.

Addition of a small dose of local anesthetic has also
been shown to provide superior post-cesarean deliv-
ery analgesia over epidural fentanyl alone, having a
dose-sparing effect on fentanyl (18). Paech et al. (42)
also demonstrated superiority of epidural over IV opi-
oids in a randomized, double-blind cross-over study
of patients having elective cesarean delivery. Postop-
eratively, mothers were connected to both IVPCA and
a continuous epidural catheter (used for cesarean de-
livery) but only one modality was activated at a time
(12 h interval) with meperidine in a sequential,
double-blind cross-over manner. Patients reported
significantly lower pain scores, higher satisfaction,
smaller overall meperidine use, smaller plasma con-
centrations of both meperidine and normeperidine,
and less sedation during the epidural as compared
with the IV phase of the trial. Of note, 90% of women
preferred epidural over IV meperidine. Notwithstand-
ing potential limitations regarding catheter mainte-
nance and impaired mobility, post-cesarean delivery
infusion of short-acting opioids, especially with added
small-dose local anesthetic, can offer high-quality an-
algesia while reducing side effects of the same drugs
administered IV.

Epidural catheters used for intraoperative anesthe-
sia are often removed at the end of cesarean delivery,
because of a perceived risk of infection, concern for
spinal hematoma formation (particularly in pre-
eclamptic women), or if the mother is inconvenienced
by the catheter. Although parenteral opioids may be
used for pain relief after regression of the sensory
block, an opportunity exists, in many cases, to admin-
ister long-acting opioids into the epidural space before
removal of the catheter. Preservative-free morphine is
most often used for prolonged post-cesarean delivery
analgesia. One randomized dose-response study (43)
allowed patients free access to IVPCA after epidural
administration of saline or 1 of 4 doses of morphine
(1.25, 2.5, 3.75, or 5 mg). Quality of analgesia improved
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as the dose of epidural morphine increased to 3.75 mg.
Beyond that, there was no difference in analgesic ef-
fect as measured by IVPCA use. All women given
epidural morphine experienced pruritus, but there
was no correlation with the dose of epidural mor-
phine. Analgesia lasted for 18–26 h.

Neuraxial opioids are a popular mode for post-
cesarean delivery analgesia for a number of reasons.
Because most women undergoing cesarean delivery
will do so with an epidural, a spinal, or both, it is easy
enough to add a small dose of opioid to the local
anesthetic. The commonly used opioids, particularly
morphine and fentanyl, have a long history of safe and
effective use that has, in the last decade, been validated
with randomized, prospective studies. Finally, adverse
effects of neuraxial opioids are well-described and al-
though not infrequent, can be classified primarily as
“nuisance” side effects that are easily treated, rather than
those that are dangerous and life-threatening.

NSAIDs

Pain after cesarean delivery may have at least two
components: postoperative (somatic) pain from the
wound itself and visceral pain arising from the uterus.
Although somatic pain may be relieved by opioids,
visceral pain may be more difficult to treat. NSAIDs
are effective for relieving pain related to menstrual
cramping and, as a result, there has been interest in
the use of NSAIDs to treat a component of pain after
cesarean delivery. Unfortunately, NSAIDs alone are
insufficient to effectively treat post-cesarean delivery
pain (44). However, inclusion of NSAIDs in a multi-
modal approach to pain relief after cesarean delivery
has been very successful both in improving the quality
of analgesia resulting from systemic or neuraxially
administered opioids and reducing side effects (45–
48). For instance, use of IM diclofenac 75 mg results in
a morphine-sparing effect and a decrease in side ef-
fects related to morphine use (45,46). These benefits
also apply to women having regional or general anes-
thesia and to women having intraspinal opioids for
pain relief (49–51).

The disadvantages to using NSAIDs relate to the
potential for gastrointestinal side effects and platelet
dysfunction. In this regard, use of cyclooxygenase
(COX-2) inhibitors may be better because they do not
inhibit platelet function. However, COX-2 inhibitors
are secreted in the breast milk and there is little expe-
rience using these drugs in breast-feeding women.
NSAIDs such as ibuprofen and the COX-2 inhibitor,
rofecoxib, may be used antepartum as tocolytic drugs
(52). Thus, there has also been an added concern of
using NSAIDs in postpartum women. For instance,
there are rare case reports of uterine atony after the
use of ketorolac and diclofenac in postpartum women

(53,54). However, no firm causal relationship has been
established.

There have also been concerns over fetal exposure
to NSAIDs. However, these apply predominantly to
prenatal administration where the potential for early
closure of the ductus arteriosus may lead to pulmo-
nary hypertension. NSAIDs such as ketorolac and ibu-
profen are secreted into breast milk, although at small
concentrations, and are generally regarded as safe by
the American Academy of Pediatricians for use in
breast-feeding women (55). However, ketorolac has a
“black box” warning by the Food and Drug Adminis-
tration, and its manufacturer (Roche, Nutley, NJ)
stated that the use of ketorolac is contraindicated a)
during labor and delivery because it may adversely
affect fetal circulation and inhibit uterine contractions
and b) in nursing mothers because of the potential
adverse effect of prostaglandin inhibitor drugs on the
neonate.

New Drugs, New Delivery Systems
Clonidine. Clonidine exerts its antinociceptive ef-

fect by stimulating the �2 adrenergic receptor and
modulating pain pathways in the dorsal horn (56). It is
effective for both somatic and visceral pain. The addi-
tion of clonidine (up to 150 �g) alone to spinal local
anesthetic for post-cesarean delivery analgesia has
been disappointing (57). Furthermore, the technique
results in an unacceptable degree of hypotension, bra-
dycardia, and nausea and vomiting (57). However, a
recent study indicated that clonidine could be a useful
adjuvant to spinally administered morphine for post-
operative pain relief (58). For instance, adding 60 �g of
clonidine to 100 �g of morphine in bupivacaine spinal
anesthesia prolonged duration of postoperative anal-
gesia and reduced the need for supplemental analge-
sics, but also resulted in mild intraoperative (but not
postoperative) sedation (58). In another study, adding
clonidine, 75 or 150 �g, to epidural morphine, 2 mg,
prolonged the duration of analgesia after cesarean
delivery from a mean � sd of 6.27 � 1.6 h with
morphine alone to 13.25 � 3.8 h and 21.55 � 6.3 h,
respectively, with the combination, without incurring
additional side effects (59). A black box warning exists
proscribing the use of clonidine (or other angiotensin
converting enzyme inhibitors) during the second and
third trimester because of the potential for fetal injury
and death.

Dexmedetomidine. Dexmedetomidine is the other
�2 adrenergic receptor agonist that has recently been
approved for IV use. Like clonidine, it can cause som-
nolence, which is undesired in postpartum women,
but, in general, respiratory variables, such as oxygen
saturation and respiratory rate, are better maintained
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with dexmedetomidine than with parenterally admin-
istered opioids. Unfortunately, there is little experi-
ence with routine use of the drug in postpartum
women. At this time, dexmedetomidine is not ap-
proved for neuraxial use.

Neostigmine. Neuraxial neostigmine produces an-
algesia by inhibiting degradation of acetylcholine in
the spinal cord. Results of studies using neostigmine
for postpartum pain relief have been disappointing
because of side effects such as nausea, shivering, and
sedation (60,61).

Lipid-Encapsulated Morphine. Advances in technol-
ogy have allowed for a sustained morphine delivery
system to be used with epidural analgesia. Depo-
Foam™ is a lipid-based vehicle consisting of aqueous
chambers that package (encapsulate) the active drug,
such as morphine (DepoDur™), resulting in sustained
release and prolonged analgesia when the drug is
administered epidurally. In one study, 5 mg of unen-
capsulated morphine was compared with encapsu-
lated morphine at doses of 5, 10, and 15 mg adminis-
tered epidurally at time of cord clamp (62). The 10-mg
and 15-mg doses of encapsulated morphine resulted
in superior analgesia of longer duration than the un-
encapsulated drug. There are two concerns that may
limit use of the drug in obstetrics. First, the Depo-
Foam™ vehicle may be lysed in the presence of local
anesthetic, releasing a relatively large amount of mor-
phine in the epidural space and risking respiratory
depression; because of this concern, the label for De-
poDur™ is used. Second, in this small study, there
was one case of delayed respiratory depression that
responded quickly to naloxone administration in the
encapsulated as compared with none in the unencap-
sulated group (62). Further studies are needed to deter-
mine the optimum dose and safety of lipid-encapsulated
morphine in obstetric patients. Nonetheless, encapsu-
lated morphine, administered as a single epidural injec-
tion, may be a useful single drug regimen for providing
prolonged (up to 48 h) post-cesarean delivery analgesia.

Summary
Women undergoing cesarean delivery should have
access to high-quality pain relief that is safe and effec-
tive. Post-cesarean delivery analgesia can be provided
by a variety of means. The choice of technique is
frequently influenced by factors such as the use of
regional anesthesia or patient preference. Despite am-
ple evidence that neuraxial opioids are superior to
parenterally administered opioids in this population,
their routine use is often limited by availability of floor
personnel needed for appropriate monitoring of side
effects, such as delayed respiratory depression. Fi-
nally, adjuvants, such as NSAIDs, �2-agonists, and
anticholinergics, may play a significant role in enhanc-
ing the analgesic efficacy of traditional parenteral or

neuraxial opioid-based techniques after cesarean de-
livery while at the same time decreasing the potential
for side effects by reducing opioid requirements.
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