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Abstract: Laparoscopic abdominal surgery has become a mainstay of modern surgical
practice. Postoperative analgesia is an integral component of recovery following laparo-
scopic abdominal surgery and may be improved by regional anesthesia or intravenous
lidocaine infusion. There is inconsistent evidence supporting the use of interfascial plane
blocks, such as transversus abdominis plane (TAP) blocks, for patients undergoing laparo-
scopic abdominal surgery as evidenced by variable patterns of local anesthetic spread and
conflicting results from studies comparing TAP blocks to local anesthetic infiltration of
laparoscopic port sites and multimodal analgesia. Quadratus lumborum (QL) and erector
spinae plane (ESP) blocks may provide greater areas of somatic analgesia as well as visceral
analgesia, which may translate to more significant clinical benefits. Aside from the locations
of the surgical incisions, it is unclear what other factors should be considered when choosing
one regional technique over another or deciding to infuse lidocaine intravenously. We
reviewed the current literature in attempt to clarify the roles of various regional anesthesia
techniques for patients undergoing laparoscopic abdominal surgery and present one possible
approach to evaluating postoperative pain.

Keywords: transversus abdominis plane block, interfascial plane block, laparoscopic
abdominal surgery, pain

Introduction

There are several options for analgesia following laparoscopic abdominal
surgery." It is unclear, however, if regional anesthesia is a beneficial component
of multimodal analgesia for all laparoscopic abdominal surgeries.” Peripheral
regional techniques may differ for upper and lower abdominal surgeries, thus
presenting a challenge when reviewing their clinical benefits, and particularly
when comparing these blocks to epidural analgesia.*> Epidural analgesia has
been essential to postoperative outcomes related to enhanced recovery after color-
ectal surgery.® However, interfascial plane blocks may not reliably produce clini-
cally significant benefits when compared to multimodal analgesia.

Studies investigating transversus abdominis plane (TAP) blocks for laparoscopic
abdominal surgery present conflicting results. Numerous studies suggest that TAP
blocks should be incorporated into ERAS protocols.” '® In fact, a review of laparo-
scopic urological surgery concluded that TAP block should be “an indispensable
component” of these protocols.'® However, recent reviews in major anesthesia journals
remain skeptical and suggest that TAP block may not offer clinically significant
benefits in analgesia following laparoscopic abdominal surgery when added to multi-
modal analgesia, as presented in Table 1.>*'' Furthermore, a meta-analysis investigating
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Table | Selected Comments in Literature Regarding TAP Blocks for Laparoscopic Abdominal Surgeries

Laparoscopic
Abdominal Surgery

Selected Systematic Review Comments

Selected Comments from Various Studies

Cholecystectomy

“do not have a routine place ... given the low pain scores
that can be achieved with systemic multimodal analgesia

and local anesthetic infiltration of port sites™

“superior postoperative analgesia and reduces opioid

requirement ... may also improve theater efficiency by

reducing time to discharge from the recovery unit”?'

Gastric (Roux-en-Y)

bypass

“do not appear to be a useful addition to multimodal

analgesia™

“can reduce postoperative pain, opioid needs, and
hospital stay, when compared with port-site infiltration
with the same anesthetic drug, without increasing

R
operation time*

Major gynecological

“limited [benefit] to the early postoperative period and is
marginal when added to a multimodal regimen of

NSAIDs and acetaminophen™

“better quality of recovery and analgesia in patients

undergoing laparoscopic hysterectomy”?®

Appendectomy

“the benefit is less clear ... where pain is likely to have

] ) 3
a larger visceral than somatic component”

“reduced postoperative pain on sitting and at rest ... an

important addition to a multimodal analgesic regimen”3°

Donor nephrectomy

“magnitude of benefit when added to a multimodal

“beneficial in reducing postoperative pain and early

analgesic regimen is unclear’

) . 29
morphine requirements”

Elective colorectal surgery

“worth considering in enhanced recovery pathways™?

“easily performed, cost-effective, and an opioid-sparing

adjunct”®

TAP block for abdominal surgeries in adult patients con-
cluded “marginal clinical benefit likely from [the reported]
magnitude of opioid reduction” as well as “substantial pub-
lication bias.”"!

Strong evidence supports the use of continuous intravenous
lidocaine infusions to decrease pain scores, opioid consump-
tion, and duration of ileus for patients following laparoscopic
abdominal surgeries.'> 2’ The risk of local anesthetic systemic
toxicity (LAST), however, precludes the simultaneous admin-
istration of local anesthetic via TAP — or other interfascial
plane — block and continuous intravenous infusion. The risk
of LAST may also preclude intraoperative lidocaine infusion
followed by postoperative interfascial plane block. Therefore,
perioperative consultants must select the most appropriate
route of local anesthetic administration — intravenous, subcu-
taneous, neuraxial, paravertebral, or interfascial.

Reviews and meta-analyses of analgesic techniques for
laparoscopic surgery disagree regarding which approach to
patient care is most appropriate.”*%%"''2172¢ Additional
investigation is necessary to more clearly define patient
groups that most benefit from TAP blocks (and other regional
anesthesia techniques) and lidocaine infusions. Current lit-
erature suggests that each technique may offer some clinical
benefits. However, it is unclear how to decide on one tech-
nique over the other. This review presents one plausible
approach to treating pain following laparoscopic, non-
colorectal, surgery utilizing Carnett’s sign.

Methods

Articles were identified with PubMed database searches
utilizing the following key terms in the English language:
“laparoscopic surgery”; “abdominal surgery”; “regional
block™;
“quadratus lumborum block”; “retrolaminar block”;
“erector spinae plane block”; “modified BRILMA”; and
“serratus intercostal plane block.” Additional studies were

anesthesia”; “transversus abdominis plane

identified by reviewing the bibliographies of selected
publications.

Transversus Abdominis Plane
Blocks

Numerous studies indicate that TAP blocks can effec-
tively provide analgesia following laparoscopic abdom-
inal surgery, thus increasing their popularity in ERAS
protocols.” 127! However, anesthesia and pain medi-
cine literature continue to question the utility of TAP
blocks in these cases.>'' This discrepancy in evidence,
or interpretation of evidence, makes it difficult to identify
best clinical practices. Table 1 displays representative
comments from current literature that demonstrate this
controversy. There are several limitations of TAP blocks
including variable spread of local anesthetic; unclear
superiority to local anesthetic infiltration of trocar inser-
tion sites and multimodal analgesia; and unclear clinical
impact.
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Local Anesthetic Spread
TAP blocks depend on high volumes of local anesthetic
injected between the internal oblique and transversus
abdominis muscles to anesthetize the following nerves:
intercostal (T7-T11), subcostal (T12), iliohypogastric
(L1), and ilioinguinal (L1).**? TAP blocks were originally
performed without ultrasound-guidance utilizing the “lum-
bar triangle of Petit,” which has the following boundaries:
posteriorly, the latissimus dorsi muscle; inferiorly, the iliac
crest; anteriorly, the external oblique muscle; and the floor
of this “triangle” is made up of the internal oblique
muscle.”® The exact size and location of the “lumbar
triangle of Petit” varies greatly, particularly in obese
patients.** Therefore, ultrasound-guided techniques sup-
planted the blind approach, but produced variable results.

Ultrasound-guided TAP blocks are performed in various
locations and the expected pattern of analgesia varies greatly
depending on the approach.®> For upper abdominal sur-
geries, the subcostal approach is most recommended as
this may provide analgesia for the T6-T9 anterior cutaneous
nerves.>® For lower abdominal surgeries, the lateral or pos-
terior approaches are both appropriate.’” Widespread cuta-
neous sensory analgesia of the midabdomen has also been
suggested with oblique subcostal TAP.>®

Prior studies have demonstrated inconsistent cutaneous
sensory loss from ultrasound-guided TAP blocks.**
A study on healthy volunteers showed contrast enhance-
ment posteriorly to the paravertebral space with landmark-
guided TAP block whereas injections via subcostal and
mid-axillary approaches spread more anteriorly."’
Furthermore, cadaveric dissections have demonstrated the
complicated branching patterns of thoracolumbar nerves,
which may account for variability in analgesia patterns.**
Overall, sensory blockade with TAP blocks is commonly
described as patchy with areas of cutaneous analgesia that
are not consistent with classic dermatomal distribution
patterns.” >4 These variable objective signs of
nerve blockade make it difficult to study and assess the
clinical effectiveness of TAP blocks.

Multimodal Analgesia
TAP blocks have not consistently demonstrated clinically
significant, superior analgesia when compared to local
anesthetic infiltration of trocar insertion sites and multi-
modal analgesia.’

If TAP blocks only provide analgesia via blockade of
cutaneous nerves, then superior analgesia would not be

expected with TAP blocks compared to local anesthetic
infiltration of trocar insertion sites, yet this is not consis-
tently supported by current literature. A study comparing
bilateral TAP blocks to local anesthetic
reported no statistically significant differences in pain

infiltration

scores at 4 hours and 24 hours following laparoscopic
cholecystectomy as well as no significant difference in
analgesic use during the first 24 hours postoperatively.*
In contrast, a meta-analysis comparing TAP block with
wound infiltration for laparoscopic and open abdominal
surgeries reported superior analgesia (as measured by
decreased pain scores at rest and with movement at 8
hours and 24 hours postoperatively) in patients who had
received TAP blocks.?® Therefore, our current understand-
ing of TAP blocks and pain following abdominal surgery
is likely incomplete.

Analgesia from TAP blocks may not be limited to direct,
peripheral nerve blockade. Systemic analgesia via vascular
and lymphatic transport may also occur as well as posterior
spread to the paravertebral space.*' A prospective, rando-
mized study investigated the potential benefits of TAP
blocks when added to local anesthetic infiltration following
laparoscopic cholecystectomy.*® The authors concluded
that the combination of local anesthetic infiltration of trocar
insertion sites and ultrasound-guided posterior TAP block
did not yield statistically significant differences in VAS
(Visual Analog Scale) scores compared to local anesthetic
infiltration alone, and TAP blocks were associated with
lower patient satisfaction.*

Multimodal analgesia may limit the ability of investi-
gators to identify clinically significant differences in
analgesia with TAP blocks compared to control despite
statistically significant differences. A randomized, double-
blind study compared bilateral ultrasound-guided posterior
TAP blocks to placebo blocks in patients following laparo-
scopic cholecystectomy.*” VAS pain scores while cough-
ing were significantly lower in the TAP group versus the
placebo group [area under the curve for the first 24 post-
operative hours (AUC/24 h) (SD): 26 mm (13) versus
34 mm (18); P = 0.05; 95%
0.5-15 mm], and median morphine consumption 0-2

confidence interval:
hours postoperatively was less in the TAP group versus
placebo group [median morphine consumption (interquar-
tile range): 5 mg (0-5) vs 7.5 mg (5-10)].*” Although this
study demonstrated beneficial effects of TAP blocks in
reducing pain and opioid requirements, the investigators
concluded that these effects were “probably rather
small.”*” As shown in Table 1, the benefits of TAP blocks
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are likely of limited clinical significance when added to
multimodal analgesia for many laparoscopic abdominal
surgeries.’

The high volume of local anesthetic required for TAP
blocks may preclude the safe administration of intravenous
lidocaine via continuous infusion. Therefore, the anesthe-
tist must decide if greater benefit would be expected from
intravenous lidocaine as opposed to TAP block. Multiple
studies on patients undergoing open or laparoscopic
abdominal surgeries have demonstrated enhanced analge-
sia with lidocaine infusions.?>?**%4 Unlike TAP blocks,
lidocaine infusions are easy to administer despite patient
factors (such as morbid obesity) and the efficacy of intra-
venous lidocaine is not impacted by the location of surgi-
cal incisions. Furthermore, lidocaine infusions do not
require additional skillsets (such as ultrasound-guided nee-
dle advancement or structure recognition with sonoanat-
omy), are not invasive, and do not present risks of
infection, bleeding, and needle trauma. Additionally, lido-
caine infusions may be particularly effective in patients
with chronic pain conditions, which may be challenging to
treat perioperatively.>”

Clinical Impact

Statistically significant improvements in postoperative
analgesia and reductions in opioid consumption may only
be clinically significant if they promote enhanced recovery
after surgery or lead to higher quality of recovery.
Components of ERAS protocols that may be impacted by
postoperative pain management include early post-
procedure mobilization, early transition to oral pain med-
ications, increased patient satisfaction with care, and
decreased length of hospital stay. Measurements of quality
of recovery, as determined by the QoR-15 questionnaire,
that may be associated with postoperative pain manage-
ment include sleep, pain intensity (moderate or severe),
and nausea or vomiting.’' Studies have demonstrated
improvements in the components of ERAS protocols
with TAP blocks.”'® However, a large meta-analysis and
comprehensive systematic review challenge these pro-
posed benefits.>!!

Statistically significant reductions in opioid consump-
tion may not always be clinically significant and warrant
invasive pain therapies. A systematic review investigated
the effects of TAP block on early and late pain at rest and
movement as well as opioid consumption following
laparoscopic surgery.”' Significant improvements were
noted in early pain at rest [weighted mean difference

(WMD) (99% CI) —2.41 (3.6 to —1.16) (0—-10 numerical
scale), P < 0.001] and late pain at rest [WMD (99% CI)
—1.33 (-2.19 to —0.48) (0—10 numerical scale), P = 0.001]
in patients who received TAP blocks as well as reductions
in postoperative opioid consumption [WMD (99% CI)
—5.74 (-8.48 to —2.99) mg IV morphine, P < 0.001].>!
Notably, the effect of TAP block on late pain at rest was
greater for lower quality studies and TAP block was not
superior to control in reducing early and late pain with
movement.”’ In response to this review’s reported
decrease in opioid consumption with TAP block,
a systematic review commented that only a “marginal
clinical benefit [is] likely from this magnitude of opioid
reduction in the postoperative period” and surmised sub-
stantial publication bias with respect to reductions in
opioid consumption and effects on analgesia."'

Pain following laparoscopy is multifactorial and
includes tissue trauma from trocar insertion sites, inflam-
mation, and pneumoperitoneum.'>>>* Presumably, the
main difference in pain between laparoscopic abdominal
surgeries is varying amounts of visceral manipulation.
Therefore, all laparoscopic abdominal surgeries would be
expected to experience a similar degree of benefit from the
appropriate TAP approach (subcostal, lateral, or posterior).
This theory is confounded by a review that concluded that
TAP blocks are “worth considering” for elective laparo-
scopic colorectal surgeries, but not recommended routinely
for other laparoscopic abdominal surgeries.’

Quadratus Lumborum Block
There are three main injection sites for QL blocks, as
demonstrated by their nomenclature. Lateral QL blocks
(previously known as QL1 blocks) are performed by inject-
ing local anesthetic at the lateral border of the QL muscle
and deep to the transversus abdominis aponeurosis, thus
distinguishing it from a posterior TAP block.>* Posterior
QL blocks (previously known as QL2 blocks) are per-
formed by injecting local anesthetic posterior to the QL
muscle and anterior to the erector spinae muscles.”
Transmuscular, or anterior, QL blocks (previously known
as QL3 blocks) are performed by injecting local anesthetic
between the QL and psoas muscles.’® Overall, successful
QL blocks are expected to provide analgesia for the T7-T12
dermatomes, but variable patterns of analgesia have been
reported with each approach.?>->"°

The mechanism by which QL block provides analgesia
remains unclear. The anterior and middle layers of the
thoracolumbar fascia envelope the QL muscle before
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inserting on the lumbar transverse processes, thus provid-
ing access to the paravertebral space. Therefore, QL
blocks may serve as indirect paravertebral blocks and
lead to more widespread analgesia compared to peripheral
truncal blocks.>>®! However, paravertebral spread of local
anesthetic with QL block has been challenged by fresh
cadaver dissections and alternative mechanisms for
analgesia have been suggested, including blockade of
pain receptors within the thoracolumbar fascia.®*¢

QL blocks require visualization of deep structures, thus
patient factors (such as obesity) and provider inexperience
with ultrasound-guided regional anesthesia may preclude
safely performing these blocks. Various complications
have been reported with QL block, which may impede
patient recovery and increase hospital length of stay. For
example, spread of local anesthetic to the paravertebral
space may lead to sympathectomy and hypotension.®*
Lower extremity weakness has also been reported.’’
Abdominal branches of lumbar arteries pass between the
erector spinae and quadratus lumborum muscles.
Therefore, the risk of bleeding may be higher with QL
blocks than more peripheral truncal blocks, particularly in
the presence of anticoagulation, and may require compli-
ance with appropriate guidelines. Lastly, poor recognition
of sonoanatomy and improper needle guidance may cause
direct trauma to structures near the QL muscle or within

the retroperitoneal space.

Quadratus Lumborum Block and

Laparoscopic Abdominal Surgery
QL  blocks
laparoscopy.*>*>™%7 A prospective randomized controlled

may improve analgesia  following
study reported statistically significant reductions in post-
operative pain with movement and at rest with posterior QL
block compared to control up to 24 hours following laparo-
scopic gynecologic surgery.®> The posterior QL block was
also shown to improve postoperative pain and decrease
tramadol usage for the first 24 hours postoperatively in
patients following laparoscopic cholecystectomy compared
to sham block in a double blind study.®® This result was
confounded by a randomized controlled trial that reported
no statistically significant differences with posterior QL
block compared to placebo in patients undergoing laparo-
scopic gynecological surgery with regards to the following
outcomes: quality of recovery, postoperative pain, and post-
operative fentanyl requirements.®® Transmuscular QL block

was shown to decrease opioid consumption and improve

postoperative outcomes (such as recovery of intestinal func-
tion, mobilization time, and incidence of postoperative nau-
sea and vomiting) in patients following laparoscopic
nephrectomy.®’

The current medical literature has not consistently
reported statistically significant differences in analgesia
or quality of recovery when comparing QL blocks to
TAP blocks. A prospective, randomized controlled study
comparing ultrasound-guided subcostal TAP block and
posterior QL block in patients following laparoscopic cho-
lecystectomy demonstrated comparable postoperative fen-
tanyl requirements as well as similar VAS and DVAS
(Dynamic Visual Analog Scale) scores immediately post-
operatively and at 1 hour, 6 hours, 12 hours, and 24 hours
postoperatively.®

Overall, there appears to be some evidence suggesting
the effectiveness of QL block in providing analgesia follow-
ing laparoscopy.”>*>~%” Because analgesia with QL block
rivals, but does not always exceed that achieved from TAP
block, the role of QL block requires additional investiga-
tion. The potential for paravertebral spread and resultant
visceral analgesia may favor QL block over TAP block for
patients expected to have significant visceral pain due to
chronic pain syndromes, opioid tolerance, or significant
intraoperative visceral manipulation.®® Additionally, the
QL muscle is more posterior than the internal oblique and
transversus abdominis muscles, thus allowing for the place-
ment of continuous QL block catheters perioperatively
without interfering with the surgical field. Therefore, QL
blocks may be appropriate alternatives to TAP blocks when
abdominal wall musculature is distorted.

Erector Spinae Plane Block

Analgesia from erector spinae plane (ESP) blocks depends
on the spread of local anesthetic into the paravertebral
space via the costotransverse foramina.”’ ESP blocks
were originally used to treat thoracic neuropathic pain.”
The role of ESP blocks has now expanded to include
postoperative analgesia in patients following thoracic and
abdominal surgeries. The optimal site for injection
depends on the desired dermatomal coverage. For abdom-
inal surgeries, local anesthesia is deposited beneath the
erector spinae muscle at the levels of the T7-T9 transverse
processes to anesthetize the T7-T11 dermatomes.”’
Retrolaminar block is performed more medially, on the
lamina, and is expected to provide a similar distribution

of analgesia when compared to ESP block, yet the utility
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of retrolaminar block for laparoscopic abdominal surgery
has not been thoroughly investigated.””

Erector Spinae Plane Block and

Laparoscopic Abdominal Surgery
Evidence promoting ESP blocks for laparoscopic abdom-
inal surgery comes predominantly from studies investigat-
ing pain following laparoscopic cholecystectomy.”*
A prospective, randomized controlled study demonstrated
effective analgesia with ESP block as evidenced by lower
pain scores in the first 3 hours following laparoscopic
cholecystectomy as well as decreased tramadol consump-
tion for the first 12 hours postoperatively.”” In a single
blind, prospective, randomized trial, ESP block was shown
to reduce postoperative tramadol consumption and pain
scores compared to oblique subcostal TAP block in
patients following laparoscopic cholecystectomy.”*

Overall, ESP blocks appear to provide similar analge-
sia following laparoscopic cholecystectomy when com-
pared to QL block.”” It is unclear, however, if ESP
blocks improve additional postoperative outcomes, such
as resolution of ileus, patient mobilization, and hospital
length of stay. Similar to QL blocks, the anticipated spread
of local anesthetic into the paravertebral space with ESP
blocks may yield greater analgesia for patients with visc-
eral hyperalgesia secondary to chronic pain syndromes or
opioid tolerance.

Other Interfascial Plane Blocks
Analgesia for open abdominal surgeries has been demon-
strated following blockade of the lateral branches of the
intercostal nerves in the mid-axillary line at the 8th rib,
a technique called the modified BRILMA, or serratus
intercostal plane block (SIPB).”®”° The analgesic efficacy
of this block has been questioned for midline abdominal
incisions, however, and may require concomitant rectus
sheath blocks to provide significant analgesia following
laparoscopic cholecystectomy.®® Blockade of thoracoab-
dominal nerves through perichondrial approach (TAPA)
has provided effective analgesia for various open and
minimally invasive procedures.®’*? Rectus sheath blocks
and ilioinguinal/iliohypogastric blocks may also provide
clinically significant analgesia following laparoscopic
abdominal surgeries, but are limited in their expected
ranges of analgesia.*>** Further investigation is needed
to draft clinical guidelines regarding each regional
technique.

Approaches to Clinical Practice Today
There are markedly different recommendations in the current
literature regarding the role of TAP blocks for laparoscopic
abdominal surgery, |7 11:21:2228-31.354547.8586 A 1ihou0h
lidocaine infusions, TAP blocks, QL blocks, and ESP blocks
offer several potential benefits to patients, it is unclear what

factors should be considered when deciding among them.

Intraperitoneal Access and Visceral
Pain

Multiple approaches describe safe entrance to the intraper-
itoneal cavity, which may affect options for regional
anesthesia. The open-entry, or Hasson, technique describes
placement of a blunt trocar through a subumbilical incision
to insufflate the intraperitoneal cavity.®’ In contrast, the
closed-entry technique describes insertion of a Veress nee-
dle in the umbilical region to insufflate the intraperitoneal
cavity.” Abdominal wall nerve blocks that provide
analgesia to the T10 thoracoabdominal nerve should pro-
vide sufficient cutaneous analgesia for the Hasson and
closed-entry techniques. Alternatively, Lee-Huang point
or Palmer’s point may serve as more appropriate entry
sites for patients with prior abdominal operations or sig-
nificant scar tissue.®” With these alternative entry points,
analgesia of thoracoabdominal nerves higher than T10
would be required. Therefore, lateral or posterior TAP
blocks may not provide sufficient cutaneous analgesia.
Cutaneous analgesia of only the entry point used for intra-
peritoneal access, however, is not entirely sufficient for
postoperative analgesia following laparoscopic surgery. It
should be further emphasized that analgesia from TAP
block may not be dermatomal.******

Given the proximity of QL and ESP blocks to the
paravertebral space, these techniques may provide more
reliable visceral analgesia compared to TAP blocks.
Therefore, the impact (or expected impact) of visceral
pain on a patient’s postoperative course may serve as
a key element when deciding between regional anesthesia
techniques. Additionally, the posterior needle insertion
sites used for QL and ESP blocks may allow for catheters
to be placed preoperatively that will not interfere with the
surgical field.

Regional Anesthesia Following

Failure of Multimodal Analgesia
Current evidence suggests that TAP blocks may not pro-
vide clinically significant benefits beyond local anesthetic
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infiltration and multimodal analgesia for many laparo-
scopic abdominal surgeries.”"'' However, all patient popu-
lations have not been equally represented in the medical
literature. For example, patients with chronic abdominal
pain, hyperalgesia or allodynia of the abdominal wall, or
opioid tolerance may experience clinically significant
improvements in analgesia and reductions in opioid con-
sumption with TAP blocks.

One possible approach to pain following laparoscopy is
to first determine if the pain is originating from viscera or
the abdominal wall. Subjective descriptions of pain as
being diffuse or poorly localized may suggest visceral
pain.®® Testing for Carnett’s sign may provide a more
objective method to distinguish abdominal wall pain
from visceral pain.®*°' To perform this test, the site of
maximum abdominal tenderness is identified; the patient
then folds his or her arms before lifting the head and
shoulders off of the examination table, thus contracting
If this
increases pain or causes no change in pain (a positive

the abdominal wall musculature. maneuver
Carnett’s sign), then pain at the abdominal wall is an
important element of that patient’s pain complaint. If this
maneuver decreases pain (a negative Carnett’s sign), then
the patient’s pain is likely of visceral origin. Carnett’s sign
has been validated for helping diagnose chronic abdominal
wall pain in outpatient settings and used in the acute care
setting, but has not been validated for postoperative use
with abdominal incisions.** ' The utility of Carnett’s sign
in selecting one regional anesthesia technique over another
in the postoperative setting remains unclear. Although
interfascial plane blocks that are more likely to provide
visceral analgesia may be one option for patients with

a negative Carnett’s sign, this approach may not be

suitable for evaluating pain after all laparoscopic surgeries
or for all interfascial plane blocks.

Other factors that may help identify the most appro-
priate nerve block include patient comorbidities, such as
history of chronic abdominal pain (and the potential for
allodynia or hyperalgesia of the abdomen), opioid use (and
associated opioid tolerance), and anticoagulation; the spe-
cific surgery, such as the locations of incisions, extent of
visceral manipulation (and expected amount of visceral
pain), and whether or not local anesthetic catheters should
be placed preoperatively; and the experience of the proce-
duralist with ultrasound-guided regional anesthesia. These
expanded, more patient-focused, ERAS protocols may
consist of QL or ESP catheters for cases with significant
visceral manipulation or for patients who suffer from
chronic pain. These factors, along with many others, are
presented in Table 2. It should be noted that the elements
of this table are only theoretical considerations in selecting
one block over another and not currently supported by
evidence. Further research is needed to identify patient
populations and surgeries that would most benefit from
one technique over the other, or when subcutaneous infil-
tration of surgical sites in combination with multimodal
analgesia would serve as the most appropriate therapy.

Conclusions

Analgesia following laparoscopic abdominal surgery is a key
component of perioperative management. TAP, QL, and ESP
blocks provide varying levels of cutaneous analgesia with or
without visceral analgesia. However, there are significant
limitations in interpreting the current evidence regarding
these techniques, most notably because of small sample
sizes, exclusion of patients with chronic pain conditions,

Table 2 Factors That Might Aid in Selecting One Analgesia Technique Over Another

Reasons to Select *QL or PESP Block Reasons to Select “TAP Reasons to Avoid Regional Anesthesia
Block
Patient Significant visceral pain expected; chronic Increased risk for bleeding Untreated sepsis; infection or rash near
factors abdominal pain; or opioid tolerance (anticoagulation/ potential needle insertion site; or patient
thrombocytopenia) refusal
Surgical Desire to place catheters preoperatively; large Port sites adequately covered | Surgical pain well-controlled with
factors surgical incision that extends above and below with two (bilateral) TAP multimodal analgesia
umbilicus blocks
Consultant | Unable to visualize structures necessary for TAP Unable to visualize structures | Unable to visualize structures necessary for
factors block necessary for QL or ESP TAP, QL, or ESP block
block

Abbreviations: *QL, quadratus lumborum; bESP, erector spinae plane; “TAP, transversus abdominis plane.
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and a paucity of studies that compare these techniques to
each other and subcutaneous infiltration of surgical sites in
a prospective, randomized design. Intravenous lidocaine
infusion provides analgesia, does not require additional skill-
sets, and is not impacted by anticoagulants. At this time,
a stepwise approach to patient care is most appropriate.
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