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Abstract
Purpose of Review This review provides a framework for managing post-cesarean delivery pain in the age of enhanced recovery
after surgery (ERAS). In doing so, it highlights the role that truncal blocks play in obstetric anesthesia. The value of transversus
abdominus plane block (TAP) and quadratus lumborum block (QLB) to optimize post-cesarean delivery pain is discussed.
Recent Findings TAP block and QLB have been compared with each other and with controls, with and without neuraxial
morphine. In the absence of neuraxial morphine, TAP block and QLB are superior to controls, but when intrathecal morphine
is used, they do not provide additional benefit.
Summary There is indeed a role for truncal blocks in obstetric anesthesia. Both TAP block and QLB provide analgesia after
cesarean delivery. They are not, however, universally beneficial; they are best incorporated when neuraxial morphine is not used,
or to rescue pain not well-controlled with standard multimodal analgesia.
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Introduction

Is there a role for truncal blocks in obstetric anesthesia? If yes,
what exactly is the role? In order to answer these questions,
comprehensive knowledge of best practices for post-cesarean
delivery analgesia is needed. It is generally accepted that op-
timal pain management after cesarean delivery is most likely
to be achieved using a multimodal analgesic approach. In the
era of enhanced recovery after surgery (ERAS) protocols, this
includes the use of neuraxial morphine as well as scheduled,
non-opioid, oral analgesics such as acetaminophen and non-
steroidal anti-inflammatory drugs. The use of multimodal

analgesia following cesarean delivery is key to reduce pain,
improve mobilization, and both decrease in-hospital opioid
use, as well as opioid use after discharge (https://soap.org//
SOAP-Enhanced-Recovery-After-Cesarean-Consensus-
Statement.pdf).

In some cases, there may be obstacles to achieving post-
cesarean analgesia in the recommended way. Procedure-
related factors include size of the skin incision, uterine exteri-
orization, parietal peritoneal closure, and repeated surgical
procedure [1]. The complexity of surgery (e.g., cesarean hys-
terectomy) likely plays a role in the severity of postoperative
pain as well. Patient-related factors include a contraindication
to neuraxial anesthesia, chronic pain, or the presence of an
existing opioid use disorder. To make things more complicat-
ed, and we see this in our own practice, there may also be
women for whom a standard multimodal analgesic regimen
does not provide adequate pain control, even when no pre-
existing risk factors are identified.

Adequate post-cesarean pain management, although
not simple, is critical. Women who undergo cesarean de-
livery rank avoidance of pain during and after surgery as
their highest anesthetic-related priority [2]. Moreover,
there are serious negative consequences to poor postoper-
ative analgesia, which include chronic pain, greater opioid
use, delayed functional recovery, impaired maternal-fetal
bonding, and postpartum depression [3]. Effective non-
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opioid (or at least opioid-sparing) options to relieve pain
that is not well controlled with standard therapies are,
therefore, indicated.

Given the complexity of pain in the setting of cesarean
delivery, as well as the implications for both short- and long-
term outcomes, it turns out that there is indeed a role for
truncal blocks in obstetric anesthesia. Truncal blocks for
post-cesarean analgesia include transversus abdominus plane
(TAP) block and quadratus lumborum block (QLB), both of
which are fascial plane blocks that offer an alternative option
for pain management. The indications for these blocks are
similar; yet, there remains debate as to the superiority of one
technique over the other. One caveat, though, to incorporating
truncal blocks of either kind into practice is expertise in re-
gional anesthesia techniques.

ERAS/ERAC

Enhanced recovery after surgery (ERAS) is not a new con-
cept; it was first developed in the setting of colorectal surgery
in the early 2000s [4–6], but has since been adapted to benefit
patients undergoing many different surgeries. The goal of en-
hanced recovery protocols is to standardize the perioperative
care of patients, beginning even before admission to the hos-
pital. Enhanced recovery after cesarean (ERAC), like other
ERAS protocols, is composed of interventions that begin in
the preoperative period and continue through the duration of
the postoperative course [7•, 8–10].

One essential component of ERAC is the use of multimodal
analgesia to optimize pain control. To this end, a low-dose,
long-acting neuraxial opioid (usually preservative-free mor-
phine, 50–150 μg) is the backbone of a successful ERAC pro-
tocol. When scheduled non-steroidal anti-inflammatory drugs
and acetaminophen are used in addition to neuraxial morphine,
adequate post-cesarean pain management is achievable for
most patients. When neuraxial morphine is not or cannot be
given, truncal blocks should be offered; ideally, pre-emptive
use of regional analgesia is best when suboptimal pain control
is likely, but can also be performed for rescue analgesia in the
postoperative period [1]. Lastly, it is important to remember
that although designed for planned surgery, ERAC, including
the use of truncal blocks, can also be adapted for patients who
undergo unplanned cesarean delivery.

Transversus Abdominus Plane Block

The transversus abdominus plane (TAP) block was first de-
scribed two decades ago as a blind, landmark-based technique
[11]. It is a sensory nerve block, achieved by depositing local
anesthetic in the neurofascial plane between the internal
oblique and transversus abdominus muscles. Over time, the

technique itself has evolved; this includes, for example, the
use of ultrasound guidance to inject local anesthetic in the
desired location. However, the intended goal of the TAP block
has remained the same since its inception—to alleviate post-
operative pain originating from the anterior abdominal wall.
Questions, nevertheless, remain as to the optimal dose of local
anesthetic needed, as well utility of adjuvant medications to
achieve post-cesarean analgesia.

TAP block was not initially intended to provide analgesia
to obstetric patients, yet has since been used for many years to
provide pain relief after cesarean delivery. Perhaps, the
greatest advantage of TAP block in this setting (and others)
is the lack of side effects associated with its use. In addition,
the risk for complications with TAP block is low [12]. TAP
blocks, however, are still not the panacea of post-cesarean
pain management despite these well-recognized benefits.
One major pitfall is that TAP blocks do not mitigate visceral
pain—a key contributor to acute post-cesarean pain.
Furthermore, available data suggests that the greatest analge-
sic effect is seen in women who receive TAP blocks in the
absence of intrathecal morphine [13]. In practice, then, TAP
block should be offered to women who cannot have intrathe-
cal morphine due to allergy or intolerance, or who undergo
general anesthesia for whatever the reason may be.

Because there is value in TAP blocks for a certain subset of
obstetric patients, it is necessary to consider the dose of local
anesthetic needed to achieve adequate pain control. In a meta-
analysis of high- (bupivacaine equivalents, > 50 mg per block
side) versus low-dose (bupivacaine equivalents, < 50 mg per
block side) local anesthetic TAP block for post-cesarean deliv-
ery analgesia, there was no difference in postoperative opioid
consumption or pain scores [14]. The dose of local anesthetic is
also important because of the potential for local anesthetic sys-
temic toxicity (LAST), either by direct intravascular injection or
delayed absorption at the injection site. Notably, pregnant pa-
tients appear to be at higher risk for refractory cardiac arrest in
the setting of local anesthetic overdose (bupivacaine > lido-
caine), which should raise the level of concern when regional
blocks are performed for post-cesarean pain management [15].
In one report, two cases of local anesthetic systemic toxicity
occurred after placement of ultrasound-guided TAP blocks for
post-cesarean analgesia, both of which required bag mask ven-
tilation and lipid emulsion therapy [16]. In a study of 30 preg-
nant patients undergoing elective cesarean delivery under spinal
anesthesia and bilateral ultrasound-guided TAP blocks with
ropivacaine (2.5 mg/kg) for postoperative pain management,
12 patients were found to have toxic levels at some time after
block placement [17]. All things considered, low-dose local an-
esthetic TAP block (e.g., bupivacaine 0.25%, 20 ml per side)
appears to be preferable.

Although studied in other settings, the value of adding
adjuvant medication to the local anesthetic for TAP block after
cesarean delivery is not entirely clear. In one study, adding
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clonidine to a TAP block with bupivacaine did not affect
wound hyperalgesia index, and it did not improve short- or
long-term pain scores in women undergoing elective cesarean
delivery [18]. In another study, TAP block performed with
clonidine and local anesthetic also did not significantly reduce
the incidence of post-operative nausea and vomiting com-
pared with intrathecal morphine [19]. Yet, there is some data
to suggest that a combination of clonidine (75 mcg or 1
mcg/kg) and local anesthetic in TAP blocks increases the du-
ration of post-operative analgesia and decreases post-
operative analgesic requirement [20, 21]. Dexamethasone
(4–8 mg per side) has also been studied, but again not exten-
sively in the obstetric population; like clonidine, it may pro-
long the analgesic duration of a TAP block [22, 23].
Randomized controlled trials to examine the superiority of
dexamethasone versus clonidine as an adjuvant to TAP block
for post-cesarean analgesia do not exist, but would be of in-
terest. Given that there is little in the way of side effects with
either dexamethasone or clonidine as an adjuvant, one might
make the argument to add one or the other for whatever ben-
efit, even if small, exists.

In order to prolong the duration of TAP block, one might
also consider the use of catheters. Other theoretical benefits
include superior analgesia and an opioid-sparing effect, and in
general, serious complications are rare with catheter tech-
niques [24]. The most common local anesthetics used are
bupivacaine (0.125% at 0.25 mg/kg per hour to 0.375% up
to 2 mg/kg every 8 h), ropivacaine (0.1% at 10 ml/h to 0.35%
at 4–5 ml/h), and levobupivacaine (0.25% at 4–5 ml/h) [25].
There is no consensus, however, regarding mode of delivery
(bolus vs. continuous), type of local anesthetic, or dosing reg-
imen with TAP catheters, and for this reason, variation in
practice exists. It is probably worth noting, too, that there is
little data for TAP catheters in the obstetric population; there is
one case series [26], but randomized clinical trials to compare
TAP catheters to single-shot TAP blocks, or any other alter-
native, for post-cesarean pain management do not exist.

The use of liposomal bupivacaine (LB)—an extended re-
lease formulation—to increase the duration of TAP block an-
algesia after cesarean delivery has been studied. In one multi-
center, randomized, double-blind, controlled trial, women un-
dergoing elective cesarean delivery were randomized to TAP
block with LB (LB-TAP; 266 mg) plus bupivacaine HCl (50
mg) or bupivacaine HCl (50 mg) alone 28 [27]. LB-TAP plus
bupivacaine HCl as part of a multimodal analgesia protocol
with intrathecal morphine resulted in reduced opioid con-
sumption after cesarean delivery. In another study, women
undergoing cesarean delivery received either LB-TAP or
incisional infiltration with LB (LB-II) [28]. Women receiving
LB-TAP reported higher pain scores than women receiving
LB-II on postoperative day 0, but the groups did not differ in
regards to pain scores on postoperative days 1 or 2, and mor-
phine equivalents were similar between groups. Additional

studies to determine the effectiveness of LB-TAP are needed;
however, the cost of LB will likely remain a rate-limiting step
in its use, at least for the time being.

Looking at the available data, there is undoubtedly a role—
albeit limited—for TAP blocks in the management of post-
cesarean delivery pain. Even intraoperative surgeon-
administered TAP blocks have been shown to be efficacious,
while also taking less time to perform [29]. The limitations of
TAP block in the obstetric population, though, are exposed
when compared with intrathecal morphine—the ‘gold stan-
dard’ for post-cesarean pain management. It is true that intra-
thecal morphine is associated with unwanted side effects, in-
cluding nausea, vomiting, urinary retention, and pruritus [30].
Equally, if not more concerning, is the risk, although low, of
dose-dependent respiratory depression with intrathecal mor-
phine [31]. Yet, even in the face of a negative side effect
profile, neuraxial morphine provides superior pain relief when
compared with TAP block [32–34]. To summarize, TAP
blocks are not without benefit, but are best reserved for pa-
tients who either do not receive intrathecal opioids or who
require rescue analgesia despite use of a multimodal approach
to pain management.

Quadratus Lumborum Block

The quadratus lumborum block (QLB) is a superficial fascial
block carried out by injection of local anesthetic between the
posterior abdominal wall muscles, namely, the quadratus
lumborum and erector spinae [35]. Similar to its TAP block
counterpart, the QLB was not initially studied in the obstetric
population, yet it too is emerging as a useful tool for postop-
erative pain relief after cesarean delivery. It may, it seems,
even have some advantages over the TAP block.

In practice, there is actually more than one approach to the
QLB—anterolateral (QLB type 1), posterior (QLB type 2),
and transmuscular (QLB type 3) (Fig. 1) [36, 37] (https://
www.asra.com/asra-news/article/198/transversus-abdominis-
plane-versus-quadr). QLB type 1 is thought to closer resemble
the TAP block, and for several reasons, QLB type 2 might be
the preferred technique for post-cesarean analgesia. With
QLB type 2, local anesthetic spreads posterior to the quadratus
lumborummuscle and expands beyond the middle layer of the
thoracolumbar fascia in the lumbar interfacial triangle; there-
fore, it may be that QLB provides not only somatic, but also
visceral, analgesia and, therefore, superior analgesia overall
[38]. Although it has been argued that TAP block is techni-
cally easier to perform, with QLB, the needle is inserted in a
superficial fashion, thereby conferring an added safety mea-
sure against intraperitoneal injection and bowel injury. There
are also no reports of local anesthetic systemic toxicity with
QLB in the obstetric population to date, although it possible
that they simply have not been published.
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A limited number of randomized controlled trials have
compared QLB and TAP block [24, 39]. In a recent systematic
review and meta-analysis that included 31 trials, QLB and
TAP block were compared with each other or with control,
with or without intrathecal morphine. In the absence of intra-
thecal morphine, QLB and TAP block were found to be equiv-
alent and superior to control, but appear to provide limited
additional benefit when intrathecal morphine is used [40••].
Again, this data supports the utility of truncal blocks on the
Labor and Delivery floor, but highlights the notion that it is
probably only beneficial in certain circumstances.

Another recent systematic review with meta-analysis and
trial-sequential analysis (TSA) examined the analgesic effica-
cy of QLB versus controls, TAP block and neuraxial mor-
phine, or when used in addition to neuraxial morphine in
women undergoing cesarean delivery [41••]. In this study,
QLB was found to improve post-cesarean delivery pain, but
only in patients who did not receive neuraxial morphine; due
to limited data, meta-analysis and TSA were not performed to
compare QLB and TAP block. There was heterogeneity in
technique and subgroup analysis according to QLB approach
was not performed. Despite some evidence in favor of better
analgesia with QLB vs. TAP block, it seems that the final
decision relies on additional investigation.

Conclusion

There is indeed a role for truncal blocks in obstetric anesthe-
sia. Regional techniques, including TAP block and QLB, can
provide post-cesarean analgesia either in place of neuraxial
morphine or to rescue pain that is otherwise not well-con-
trolled. It is important to remember, however, that one of the

biggest limitations of regional anesthesia for post-cesarean
pain management when compared with neuraxial morphine
is probably the duration of action (12 h vs. up to 24 h, respec-
tively). Unlike neuraxial morphine, truncal blocks are not as-
sociated with nausea, vomiting, sedation, respiratory depres-
sion, or pruritus; but, not even a better side effect profile can
tip the scale in a new direction, at least for the time being.
Until additional studies are performed, perhaps including the
use of either adjuvants or longer acting local anesthetics or
both, neuraxial morphine as part of a multimodal analgesic
regimen will remain the gold standard for post-cesarean deliv-
ery pain management.
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