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The purpose of this article is to review current evidence on adjuncts to local anesthetics in prolonging the duration of

peripheral nerve blocks.

Learning Objectives/Outcomes: After participating in this CME/CNE activity, the provider should be better able to:

1. Describe the various adjuncts to local anesthetics in peripheral nerve blocks and their proposed mechanism of actions.

2. Evaluate current evidence of efficacy and potential for prolongation of nerve blocks of these adjuncts.

3. Explain the potential drawbacks and side effects that might prevent the use of these adjuncts in daily clinical practice.
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he placement of local anesthetics around a nerve to block
ion channels from signal transmission is a technique that
has been around for a very long time. However, regional

anesthesia has gained increasing popularity and importance in
the perioperative setting over the last few years, amid the
intensifying opioid crisis in the United States, along with an

improvement in the ultrasound technology that has made this
mode of anesthesia more effective.
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In addition, newer regional blocks, such as the transverse
abdominis plane block and erector spinae plane block, have
also helped increase the type of surgical procedures that can
have regional anesthesia as part of the multimodal pain man-
agement approach. Multiple studies have demonstrated that a
multimodal perioperative pain management approach is effec-
tive in reducing overall opioid consumption.!

The longest-acting local anesthetics (excluding liposomal
bupivacaine) are ropivacaine and bupivacaine, which can
potentially provide up to 24 hours of analgesia with a single-
shot technique. Nerve catheters can also be placed to provide
continuous infusions and repeated boluses that can offer
longer analgesia than a single injection does.

However, nerve catheters come with their own risks and
inconveniences. The main drawbacks include risk of infection
and need for patient education and compliance for out-of-
hospital use. Therefore, adjuncts to local anesthetics with the
potential to prolong a single-shot nerve block can prove to be
extremely beneficial and efficient in the perioperative clinical
setting.

Numerous adjuncts have been studied in recent years with
some demonstrating promising results. In this review, we first
discuss some recent evidence on drawbacks for peripheral
nerve catheters. Then, we provide recent research studies on 5
adjuncts: dexmedetomidine, dexamethasone, clonidine, mag-
nesium, and buprenorphine. We also explore the idea of add-
ing more than one adjunct to a nerve block. The article
concludes with recommendations on each of these adjuncts
after analysis of the current literature.

The continuing education activity in Topics in Pain Management is intended for clinical
and academic physicians from the specialties of anesthesiology, neurology, psychiatry,
physical and rehabilitative medicine, and neurosurgery, as well as residents in those fields
and other practitioners interested in pain management.

- Topics in Pain Management (ISSN

0882-5645) is published monthly by

%@ WOlte rs Kluwer Wolters Kluwer Health, Inc. at 14700

Citicorp Drive, Bldg 3, Hagerstown, MD

21742. Customer Service: Phone (800) 638-3030, Fax (301) 223-2400, or Email
customerservice@lww.com. Visit our website at Iww.com.

Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved. Priority postage paid
at Hagerstown, MD, and at additional mailing offices. GST registration number:
895524239. POSTMASTER: Send address changes to Topics in Pain Management,
PO Box 1610, Hagerstown, MD 21740.

Publisher: Randi Davis

Subscription rates: Individual: US $419, international: $531. Institutional: US $1079, international
$1231. In-training: US $164 with no CME, international $188. Single copies: $104. Send bulk pricing
requests to Publisher. COPYING: Contents of Topics in Pain Management are protected by
copyright. Reproduction, photocopying, and storage or transmission by magnetic or electronic
means are strictly prohibited. Violation of copyright will result in legal action, including civil and/
or criminal penalties. Permlsslon to reproduce copies must be secured in writing; at the news-
letter website (WWW.tc t.com), select the article, and click “Request
Permission” under * Amole Tools™ or e-mail customercare@copyright.com. For commercial
reprints and all quantities of 500 or more, e-mail reprintsolutions@wolterskluwer.com. For
quantities of 500 or under, e-mail reprints@Iww.com, call 1-866-903-6951, or fax 1-410-528-
4434.

PAID SUBSCRIBERS Current issue and archives (from 1999) are now available FREE
online at www.topicsi t.com

Topics in Pain Management is independent and not affiliated with any organization, vendor
or company. Opinions expressed do not necessarily reflect the views of the Publisher, Editor, or
Editorial Board. A mention of products or services does not constitute endorsement. All com-
ments are for general guidance only; professional counsel should be sought for specific situa-
tions. Editorial matters should be addressed to Anne Haddad, Associate Editor, Topics in Pain
Management, 204 E. Lake Avenue, Baltimore, MD, 21212; E-mail: anne.haddad1@gmail.com.

Topics in Pain Management is indexed by SIIC HINARI and Google Scholar.

©2020 Wolters Kluwer Health, Inc. All rights reserved.



Topics in Pain Management

July 2020

Peripheral Nerve Catheters

Compared with single-shot nerve blocks, peripheral nerve
catheters are resource-intensive, with many drawbacks. In
addition, the theoretical benefit of providing continuous anal-
gesia via the catheter may not be all that straightforward.

In a prospective, randomized study, Elkassabany et al?
included 159 patients who were receiving adductor canal
nerve blocks for total knee arthroplasty. The investigators ran-
domized the patients into 3 groups: single-shot group,
24-hour infusion group, and 48-hour infusion group.?

Their results demonstrated that, on postoperative day 2, the
proportion of patients reporting severe pain (7-10 out of 10)
was 21% for the single-shot group, 14% for the 24-hour
group, and 12% for the 48-hour group.> However, cumulative
opioid usage and functional outcomes at postoperative day 2
were similar among patients in all 3 groups.?

In another randomized, double-blinded study by Wyatt et al,? the
investigators randomized patients who were receiving total knee
arthroplasty into 2 groups. Both groups received a single-shot
femoral nerve block, followed by placement of a nerve catheter.®

In the treatment group, a continuous infusion with 0.125%
bupivacaine was provided through the catheter, whereas in the
placebo group, the catheter was infused with normal saline.’

The results in Wyatt et al> demonstrated that there was no
significant difference in the visual analogue pain score at 72
hours. Similarly, in the secondary outcomes, there was no dif-
ference in the total morphine equivalent requirement, length
of hospital stay, range of movement, or motor block.

Thus, although there may be some reduction in pain scores
with a continuous local anesthetic infusion, many of the other
secondary outcomes measured, especially total opioid con-
sumption, seem to illustrate similar effects in both single-shot
nerve blocks and nerve catheter infusions.

More importantly, the resource-intensive nature of nerve
catheters and their multiple drawbacks are likely the major
reasons for lack of widespread use in the perioperative set-
ting. As with any indwelling catheter, it creates a nidus for
infection and potential hematogenous spread in the body.

In addition to the associated risk of
infection, the cost of continuous nerve
catheters is much higher than that of
a single-shot nerve block.

In a retrospective study done by Bomberg et al,* the authors
looked back at 44,555 patients who received continuous nerve
catheters between 2007 and 2014 in 25 centers. After adjust-
ing for confounding factors, they found that the probability of
infection-free catheters decreased from 99% at day 4 to 73%

at day 15.* Most nerve catheters are usually indwelling for
fewer than 7 days, but these results still demonstrate the
potential for infection.

In addition to the associated risk of infection, the cost of
continuous nerve catheters is much higher than that of a sin-
gle-shot nerve block. Some of these costs include infusion
pumps, catheters, and infusion medications.’

And even beyond those costs, additional resources are
required to safely maintain the catheter from insertion to
removal. Providers need to spend time educating the patient
about the purpose of the nerve catheters and what complica-
tions to look for if they are being sent home with the
catheters.>® In addition, there needs to be a robust system for
patient follow-up via inpatient visit or outpatient phone calls
to ensure the catheters are safely monitored.>® Moreover,
patient compliance is also crucial, and the risk of losing a
patient to follow-up with an indwelling nerve catheter should
be considered.

Although there are potential benefits, there are numerous
drawbacks in the effectiveness of the analgesia as well.
Compared with single-shot nerve blocks, there may be a
decrease in overall pain scores as demonstrated in some stud-
ies, but the difference in overall opioid consumption is debat-
able.?? Furthermore, significant resources and costs are
associated with peripheral nerve catheters, rendering them a
less obvious choice for analgesia in this age of cost-effective-
ness in medicine.>*

Dexmedetomidine

Dexmedetomidine is an alpha-2 agonist that has gained wide-
spread use in recent years. It was first approved by the FDA in
1999 as a sedative for use in intensive care, but its use quickly
expanded to the entire perioperative period.” Compared with
clonidine, it is much more selective and specific to alpha-2
receptors, thereby reducing unwanted alpha-1 effects.’

During the preoperative period, dexmedetomidine can be
used as an anxiolytic via its oral route, a practice more com-
monly used in the pediatric population.” In the intraoperative
period, it can be one of the adjuncts for maintaining total IV
anesthesia.” And in the postoperative period, it is frequently
used for sedation and transition to the intensive care unit
setting.’

On the other hand, perineural administration of dexmedeto-
midine is still relatively new and there are debates on whether
there are advantages of adding dexmedetomidine to local
anesthetics during regional nerve blocks.

In a prospective, randomized, double-blinded trial done by
Das et al.® the investigators randomized 80 patients into
receiving either ropivacaine (R) or ropivacaine with dexme-
detomidine (RD) for a supraclavicular block.

The RD group demonstrated a statistically significant shorter
time to onset of sensory blockade (10.75 = 2.71 vs 16.75 *=
2.96 minutes, P = 0.003), longer sensory block duration

©2020 Wolters Kluwer Health, Inc. All rights reserved.
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(379.40 = 55.09 vs 211.60 = 47.88 minutes, P = 0.002),
shorter onset time to motor blockade (14.35 * 2.58 vs 20.25
* 4.13 minutes, P = 0.003), longer motor block duration
(312.0 = 49.91 vs 184.7 = 36.76 minutes, P = 0.002), and
longer duration of postoperative analgesia (413.73 = 89.92 vs
197.35 = 28.67 minutes, P = 0.002).%

Hemodynamics were not statistically significant between the
R and RD groups throughout the intraoperative period.®

In another 2017 study, Koraki et al’ randomly assigned
patients receiving axillary block into either ropivacaine only
or ropivacaine plus dexmedetomidine group. This study again
demonstrated a statistically significant increase in duration of
sensory and motor block in the group receiving ropivacaine
plus dexmedetomidine.” The onset of sensory block was
shorter in the ropivacaine plus dexmedetomidine group, but
the onset of motor block was not statistically significant.’

Because dexmedetomidine is often administered intrave-
nously in the operating room, especially in the pediatric popula-
tion, investigators have also studied using IV dexmedetomidine
concurrently alongside a peripheral nerve block. An argument
against such a strategy is the concern about potential effects on
hemodynamics.

In a 2019 study done by Somsunder et al,!” 60 patients
receiving a supraclavicular block were randomized into 2
groups: receiving levobupivacaine with perineural dexme-
detomidine or receiving levobupivacaine with IV dexmedeto-
midine. These combinations were administered 10 minutes
before the start of the block.

Results demonstrated that onset and duration of sensory and
motor block, and duration of analgesia, were comparable
between the 2 groups.!” However, there was a statistically sig-
nificant difference in the incidence of hypotension, with a
higher incidence observed in the patients receiving levobupiv-
acaine with IV dexmedetomidine.'”

Many recent studies have repeatedly illustrated the advan-
tages of adjuvant perineural dexmedetomidine in regional
nerve blocks, mainly a longer sensory and motor block dura-
tion, and longer analgesia.'%!!

with regard to dexmedetomidine as an adjunct.!®!" In addition,
there seems to be minimal risk of neurotoxicity from dexme-
detomidine, as demonstrated in rat models by Tiifek et al.!!

Overall, with a low side-effect profile when administered
perineurally with local anesthetics, dexmedetomidine may be
considered an adjunct to improve the efficacy and duration of
the block.

Dexamethasone

Dexamethasone is a corticosteroid medication with very
minimal mineral corticoid activity, and it is commonly used in
the intraoperative setting.!> Besides its well-known anti-
inflammatory effect via its corticosteroid actions, it is also
frequently used as an antiemetic.'? The use of dexamethasone
has been increasingly studied in recent years, with the theory
of dexamethasone exerting its direct anti-inflammatory effects
on nerves when used perineurally.'3

A randomized, double-blinded, prospective study by Kumar
et al'® randomized 80 patients who were receiving supraclavicu-
lar blocks into either ropivacaine (R) group or ropivacaine plus
dexamethasone (R plus dexamethasone) group. The primary
outcome measured was the duration of analgesia, as defined by
the onset of sensory block until the first request for analgesia.'3

The results demonstrated that the R plus dexamethasone
group had a statistically significant longer duration of analge-
sia, with 1179.4 = 108.60 minutes of analgesia, versus the R
group having 557 = 58.99 minutes.'?

The R plus dexamethasone group also had a lower total
analgesia requirement when compared with the R group.'?

In another study by Hauritz et al,'# the researchers conducted a
similar double-blinded, randomized, prospective, study on sciatic
nerve blocks. They randomized 56 patients receiving sciatic
nerve blocks for lower extremity surgical procedures into the R
and R plus dexamethasone groups, as well.'* The results demon-
strated that the R plus dexamethasone group had a longer dura-
tion of analgesia compared with the R group, where the mean
time for return of sensory and motor function was 26 hours in
the R plus dexamethasone group compared with 16 hours in the

With a low side-effect profile when administered perineurally
with local anesthetics, dexmedetomidine may be considered an
adjunct to improve the efficacy and duration of the block.

R group.'* In addition, time
to first opioid request was
also longer in the R plus
dexamethasone group, at 34
hours, compared with 15
hours in the R group.'*

A few hours’ increase in duration of analgesia is both useful
and relevant clinically, because this decreases the time pres-
sure for the surgery itself, especially if the nerve block is used
as a surgical block. The evidence is especially strong in upper
extremity blocks, as that is what most of the studies have
focused on. Theoretically, this should be applicable to most
nerve blocks. On the other hand, plane blocks work in slightly
different physiology and they have not had as much research

As can be seen, not only
are these results statistically significant, they also are useful clin-
ically, as almost 10 more hours of analgesia may be provided.

As with dexmedetomidine, there are also debates whether
there is any difference between perineural administration and
IV administration of dexamethasone.

In 2 recent studies by McHardy et al'> and Kahn et al,'® both
were randomized, double-blinded studies comparing perineu-
ral versus IV dexamethasone in interscalene blocks.

©2020 Wolters Kluwer Health, Inc. All rights reserved.
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Interestingly, both studies illustrated that there was statistical
difference in duration of analgesia, where the perineural
group had 1 to 3 hours longer of analgesia, but all other sec-
ondary outcomes were equivalent, including total opioid
usage, patient satisfaction, and pain scores.!>!¢

In everyday practice, adjuvant perineural dexamethasone for
nerve blocks may not be as useful. This is due to 2 main rea-
sons. First, most clinicians would prefer to use 1 adjuvant
medication on top of local

motor block by 20% as compared with clonidine, and increas-
ing the analgesia by 20%.2° However, they did notice that dex-
medetomidine had a higher odds ratio of transient bradycardia
and postoperative sedation.?’

With the increasing availability of dexmedetomidine in clin-
ical settings, it should be considered the adjuvant agent of
choice for nerve blocks, especially as the IV clonidine formu-
lation is not common in most hospitals.'$

anesthetics to avoid polyp-
harmacy in a single-shot
nerve block.!>'® Second,
dexamethasone can casily
be administered via the IV
route with minimal side

In clinical settings, dexmedetomidine should be considered the
adjuvant agent of choice for nerve blocks, especially as the IV
clonidine formulation is not common in most hospitals.

effects, along with studies
demonstrating equivalent clinical benefits compared with per-
ineural dexamethasone.'>!®

Clonidine

Clonidine is an older, less-selective, alpha-2 agonist com-
pared with dexmedetomidine. It has been around in clinical
practice for a while, mainly for the treatment of hypertension;
hence, the cost of the medication is much lower than that of
dexmedetomidine.!” The IV form, which is the formulation
used for perineural adjuncts, is 3 times more expensive than
the oral form, but the major issue with IV clonidine is its
availability.'® Most hospitals have only the oral formulation
available, as the IV form is rarely indicated.'® Nevertheless,
several studies have looked at its use as an adjuvant to nerve
blocks.

In a randomized, prospective trial done by Ali et al,'” the
investigators recruited 60 patients receiving supraclavicular
block and randomized them into either ropivacaine only and
ropivacaine with clonidine group. The results demonstrated
statistically significant increase in sensory and motor block
duration, and length of postoperative analgesia, in the ropiv-
acaine with clonidine group.!’

In another randomized, prospective trial by Faria-Silva
et al,!” the investigators similarly randomized 53 patients
receiving brachial plexus blocks into ropivacaine only and
ropivacaine plus clonidine groups.!” They did notice an
increase in duration of motor and sensory blockade in the rop-
ivacaine plus clonidine group, yet they did not observe any
difference in the patients’ pain scores nor the amount of total
opioids used."

A meta-analysis by El-Boghdadly et al? combined 14 rand-
omized trials comprising of 868 patients receiving supraclav-
icular blocks, where these patients were randomized into
receiving a local anesthetic plus clonidine or dexmedetomi-
dine. The results demonstrated that the addition of dexme-
detomidine to local anesthetics prolonged the sensory and

Magnesium

Magnesium is a medication that has proven to be very versa-
tile, with uses in various fields of medicine. In perioperative
pain management, magnesium can be used in IV and intrathe-
cal routes for analgesic purposes. The mechanism of action for
magnesium is through its regulation of calcium influx into
neurons, hence modulating the neuronal pathways.?!?? In addi-
tion, it has some N-methyl-D-aspartate (NMDA) antagonism
properties that may contribute to the analgesic property.”!

Besides analgesic purposes, magnesium has been used for
total IV anesthesia and potentiation of neuromuscular block-
ade in the intraoperative setting.”? In cardiac surgical proce-
dures, magnesium has been demonstrated to reduce incidence
of arrhythmias, mainly atrial fibrillation.>* Furthermore, it is
given to preeclamptic patients for prevention of seizures in the
obstetric setting.”3 The use of magnesium in nerve blocks is
still a relatively new concept with studies demonstrating
mixed results.

In a prospective, randomized, double-blinded trial done by
Khairnar et al,”! the authors recruited 54 patients receiving
femoral nerve block and lateral femoral cutancous nerve
block. They randomized the patients into either the levobupiv-
acaine group (L), levobupivacaine plus magnesium sulfate
group (LM), or ropivacaine-only group (R).

Their results did not demonstrate any difference with the
addition of magnesium, in terms of analgesia duration.?! All 3
groups demonstrated excellent analgesia duration, but addi-
tion of magnesium did not add further value.?!

In another study by Ekmekci et al,> the authors randomized
107 patients undergoing anterior cruciate ligament repair sur-
gery for postoperative block into either receiving levobupiv-
acaine (L) or levobupivacaine plus magnesium (LM) group.
They found statistically significant lower visual analogue pain
score and verbal rating scale for pain in the LM group.” In
addition, they noticed lower total opioid consumption and
longer time until first mobilization in the LM group.?

©2020 Wolters Kluwer Health, Inc. All rights reserved.
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Side effects observed in these studies, including shivering,
nausea, and vomiting, were not statistically different from
control to treatment groups.?!-?

However, there is no in vitro nor in vivo study on the poten-
tial toxicity of perineural magnesium injection. Interestingly,
there have been randomized, prospective trials looking at
using IV magnesium to reduce chemotherapy-induced neuro-
toxicity.2® Nevertheless, IV injections are different from peri-
neural injections and so the direct neurotoxicity of perineural
magnesium is still unclear

Combination of Multiple Adjuncts

As discussed earlier, several adjuncts to local anesthetics have
demonstrated promising benefits for analgesia prolongation and
decreases in total opioid consumption. More than one adjunct
has been added together for single subarachnoid injections with
a good safety profile and proven beneftis.>® Recent studies have
begun to investigate whether more than one adjunct can be
added in a single-shot nerve block for potentially synergistic
effects that further prolong the duration of analgesia.’!

at this moment.
Magnesium has demon-
strated some promise in pro-
longation of nerve block
duration and lowering over-
all opioid consumption in

Recent studies have begun to investigate whether more than one
adjunct can be added in a single-shot nerve block for potentially
synergistic effects that further prolong the duration of analgesia.

some studies, but not in oth-

ers. Hence, we cannot recommend magnesium as an adjunct to
nerve blocks at this point until there are more robust studies
with consistent findings.

Buprenorphine

Buprenorphine is known for its partial agonist activity at the
p-opioid receptors, commonly used for treatment of opioid
addiction and chronic pain.?” It also has been demonstrated to
bind to voltage-gated sodium channels, thereby explaining its
potential effects as a local anesthetic adjunct.”® Numerous
studies have also investigated the use of buprenorphine in
nerve blocks as an adjunct and demonstrated it to be a prom-
ising agent.?®%°

In a meta-analysis done by Schnabel et al,?® the authors
included 13 randomized control trials where they compared
local anesthetics plus perineural buprenorphine, local anes-
thetic plus intramuscular buprenorphine, and local anesthetic
alone.

Major findings in this meta-analysis include a longer dura-
tion of analgesia with addition of buprenorphine, for up to
8 hours.?® The significant side effect was the increase in inci-
dence of postoperative nausea and vomiting (PONV).28

In another study by Candido et al,” the authors randomized
103 patients receiving infragluteal sciatic nerve blocks into 3
groups: bupivacaine only, bupivacaine plus intramuscular
buprenorphine, and bupivacaine plus perineural buprenor-
phine.?” The results demonstrated that only perineural
buprenorphine with bupivacaine exhibited statistically signifi-
cant prolongation of postoperative analgesia, lower numeric
pain scores, and lower total opioid usage.?

Overall, there seem to be promising benefits with perineural
buprenorphine, including prolongation of analgesia and
decrease in total opioid usage. However, it should be noted
that increase in PONV is a common side effect with this
adjunct.?®%?

Zhang et al’! conducted a randomized, prospective, double-
blinded trial on 80 patients receiving intercostal nerve block
via direct injection by a surgeon for thoracoscopic pneumec-
tomy procedures.

The patients were randomized into 4 groups: ropivacaine
only (R), ropivacaine plus dexamethasone (RS), ropivacaine
plus dexmedetomidine (RM), and ropivacaine plus both dexa-
methasone and dexmedetomidine (RSM).3!

The results demonstrated that there was statistically longer
analgesic duration in RSM (824.2 = 105.1 minutes) than in
RS (611.5 = 133.0 minutes), RM (602.5 £ 108.5 minutes),
and R (440.0 = 109.6 minutes).’!

In addition, total postoperative fentanyl consumption was
lower in RSM (106.0 = 84.0pug) than in RS (243.0 =
175.2pg), RM (237.0 = 98.7ug), and R (369.0 = 134.2ug).3!

Otherwise, adverse effects were comparable among the 4
groups.’! In another study by Turner et al,>* they conducted a
randomized, double-blinded trial, where 60 patients were ran-
domized into the single-shot adductor canal block group
(received bupivacaine plus clonidine, dexamethasone,
buprenorphine, and epinephrine) or the continuous infusion
group (single shot of bupivacaine plus epinephrine, followed
by continuous infusion of bupivacaine).> The results demon-
strated no difference in movement pain scores at 30 hours,
and no statistical difference in the secondary outcomes,
including opioid consumption, time to first opioid administra-
tion, and length of stay.>

The prospect of synergistic effects among different adjuncts
that can together prolong the analgesic duration even further
is definitely an interesting area for investigation. The concept
of synergistic effects among different adjuncts is a relatively
new concept itself in peripheral nerve blocks, with few trials
and data so far to support its use in clinical practice. Not only
do there need to be larger and more robust trials to support
the clinical benefits, but also in-depth evaluation of any
potential neurotoxicity when mixing multiple medications in
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Table 1. Summary Findings: Adjuncts to Local Anesthetics

Benefits

Drawbacks

Recommendation

Dexmedetomidine Strong evidence indicating a
prolonged analgesia and block

duration
Possible neuroprotective effects

Dexamethasone Has been demonstrated to prolong
block duration both perineurally

and as intravenously

Clonidine Prolongs analgesia and block dura-
tion, cheaper than dexmedetomi-
dine

Magnesium Mixed results regarding analgesia

and block duration

Buprenorphine Has been demonstrated to prolong
block duration and lower overall

opioid usage

Multiple adjuncts to single-
shot nerve block

Not enough evidence to suggest a
beneficial effect

Peripheral nerve catheters  Ability to run a continuous infusion

of local anesthetic medications

Higher cost of medication

IV administration of dexamethasone
has been demonstrated to be equally
as effective for prolonging block
duration

Less favorable pharmacokinetic pro-
file, IV clonidine is not widely
available

Needs more robust studies regarding
efficacy and safety profile for
incorporation into daily clinical
practice

Increase in PONV incidence

Unclear effects on drug interactions
and neurotoxicity

Higher cost for patient, resource-inten-
sive in terms of patient education
and compliance

Risk of infection or catheter migration

Strong consideration as an adjunct
for peripheral nerve blocks

May recommend using the IV route
as similar effects are observed

Dexmedetomidine should be used
whenever available, but clonidine
is a viable alternative

Would not recommend magnesium at
this time

Can consider as a possible adjunct

More studies need to be done for
both efficacy and safety profiles

Can be an option but requires a
shared decision between patient
and clinician

PONYV, postoperative nausea and vomiting.

a single nerve shot.>* As a result, we cannot recommend mix-
ing multiple adjuncts to a local anesthetic for a peripheral
nerve block at this time.

Neurotoxicity of Adjuncts to Local
Anesthetics

Because of the relatively new concept of using adjuncts to
local anesthetics, the safety profiles of these adjuvants are
currently not well-defined and are undergoing continued
study. Local anesthetics have the ability to disrupt signal
transmission at neurons, thereby having an inherently neuro-
toxic nature. The goal is to elucidate whether or not these
adjuncts to local anesthetics exacerbate the neurotoxicity or
have minimal effects.

Dexmedetomidine is a unique adjunct in that neuroprotec-
tive properties have been observed in animal models when
given perineurally. As mentioned previously, rat model studies
by Tiifek et al'! have demonstrated decreases in inflammation
around the nerve with perineural dexmedetomidine injections.

With regard to clonidine, buprenorphine, and dexametha-
sone, cellular and animal studies have been performed. In a
study done by Williams et al,** the researchers bathed neu-
ronal sensory cells in solutions of ropivacaine plus different
adjuncts at different concentrations. They found that high

concentrations of clonidine, buprenorphine, and dexametha-
sone increased subsequent neuronal death.

However, at clinically relevant doses, these adjuncts did not
impact viability of those neuronal cells.??

Furthermore, Williams et al** continued their study into in
vivo rat models. Clonidine, buprenorphine, and dexametha-
sone were injected in combination with either saline or bupiv-
acaine into rat dorsal root ganglion (DRG) tissues.’* Rat
behaviors and DRG tissue analysis were performed after 15
days, with results demonstrating no difference in their behav-
iors and no damages to DRG neurons.?*

So far, studies on neurotoxicity of these adjuvants have been
in vitro or in vivo in rat models. Although results in these
models are encouraging, studies done on larger animal mod-
els and eventually human trials will be needed for reinforce-
ment of these current findings.>

Conclusion

A summary of the findings of this review is presented in
Table 1. Increasingly, robust studies in the past decade con-
sistently have demonstrated that certain adjuncts to local anes-
thetics can prolong the sensory block and analgesic duration
of peripheral nerve blocks. However, the safety profile and
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cost-effectiveness of these adjuncts are 2 main areas of future
research.

As mentioned in previous sections, in vitro and rat models
have been conducted to evaluate the neurotoxicity of these
adjuncts. Although the results of these studies have so far
been favorable, it is crucial to expand these studies into larger
animals and human subjects. Federal agency approval for the
indicated use of these adjuncts to prolong analgesic duration
is the ultimate goal.’® FDA approval would allow physicians
to use these medications without ethical and legal constraints
and to allow patients to benefit from the positive effects.>

Some adjunct agents are more suitable in certain clinical
practices, based on availability and cost. Therefore, we rec-
ommend combining these studies with each unique clinical
practice setting and patient populations to develop a sustaina-
ble and efficient regional block service. l
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B ICYMI: IN CASE YOU MISSED IT

Notes from recent studies related to pain management, compiled by Elizabeth A.M. Frost, MD, co-editor of Topics in Pain Management

Preoperative Analgesic
Regimens Did Not Improve
Recovery After Spine Surgery

Recently, several multimodal approaches to pain relief have
been suggested to decrease opioid use and improve recovery
after surgery.

In a study by Mahwari et al, the authors evaluated the effect
of using a combination of 4 nonopioid analgesics, versus pla-
cebo, on the quality of recovery, postoperative opioid con-
sumption, and pain scores. The study participants were adults
undergoing multilevel spine surgery, a procedure associated
with severe postoperative pain.

In a double-blind randomized trial, patients were assigned to
placebo therapy or to a multimodal regimen that consisted of:

1. A single preoperative oral dose of acetaminophen 1000 mg;

2. A single preoperative dose of gabapentin 600 mg;

3. An infusion of ketamine 5 pg/kg/min throughout surgery;
and

4. An infusion of lidocaine 1.5 mg/kg/h intraoperatively and
during the initial hour of recovery.

Placebo management was determined by the routine use of
the practitioner. Postoperative analgesia included acetami-
nophen, gabapentin, and opioids. The primary outcome,

quality of recovery, was assessed by a 15-item questionnaire
(0—150 points, with 15% considered to be a clinically impor-
tant difference) on the third postoperative day.

Secondary outcomes were opioid use in morphine equiva-
lents (with 20% considered to be a clinically important
change) and verbal-response pain scores (0—10, with a 1-point
change considered important) over the initial 48 postoperative
hours.

As no differences could be found, the trial was stopped early. The
average duration = SD of surgery was 5.4 = 2.1 hours. The mean
+ SD quality of recovery score was 109 = 25 in the pathway
patients (n= 150) versus 109 = 23 in the placebo group (n = 149).

There was no estimated difference in means (P = 0.920).

Pain management within the initial 48 postoperative hours
was not superior in the multimodal analgesic group. The opi-
oid consumption median at 48 hours was 72 mg in the study
group and 75 mg in the placebo group. Mean 48-hour pain
scores were 4.8 = 1.8 in the analgesic pathway group ver-
sus 5.2 = 1.9 in the placebo group (P =0.094).

The researchers concluded that a multimodal, perioperative
analgesic pathway, as was used, did not improve recovery in
patients who had multilevel spine surgery. (See Mahwari K,
Avitsian R, Sessler D, et al. Multimodal analgesic regimen for
spine surgery: a randomized placebo-controlled trial.
Anesthesiology. 2020;132:992-1002. doi:10.1097/ALN.
0000000000003143.)
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