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The 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.1

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.
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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  al2 
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.2

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.2 However, cumulative 
opioid usage and functional outcomes at postoperative day 2 
were similar among patients in all 3 groups.2

In another randomized, double-blinded study by Wyatt et al,3 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.3

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.3

The results in Wyatt et  al3 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,4 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 15.4 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.5

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.5,6 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.5,6 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.2,3 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.3,4

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.7 Compared with 
clonidine, it is much more selective and specific to alpha-2 
receptors, thereby reducing unwanted alpha-1 effects.7

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.7 In the intraoperative 
period, it can be one of the adjuncts for maintaining total IV 
anesthesia.7 And in the postoperative period, it is frequently 
used for sedation and transition to the intensive care unit 
setting.7

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,8 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 
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with regard to dexmedetomidine as an adjunct.10,11 In addition, 
there seems to be minimal risk of neurotoxicity from dexme-
detomidine, as demonstrated in rat models by Tüfek et al.11

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.12 Besides its well-known anti-
inflammatory effect via its corticosteroid actions, it is also 
frequently used as an antiemetic.12 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.13

A randomized, double-blinded, prospective study by Kumar 
et al13 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.13

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.13

The R plus dexamethasone group also had a lower total 
analgesia requirement when compared with the R group.13

In another study by Hauritz et al,14 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.14 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 

R group.14 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.14

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 al15 and Kahn et al,16 both 
were randomized, double-blinded studies comparing perineu-
ral versus IV dexamethasone in interscalene blocks. 

(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).8

Hemodynamics were not statistically significant between the 
R and RD groups throughout the intraoperative period.8

In another 2017 study, Koraki et  al9 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.9 The onset of sensory block was 
shorter in the ropivacaine plus dexmedetomidine group, but 
the onset of motor block was not statistically significant.9

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,10 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.10 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.10

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.10,11

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 

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.
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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.15,16

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 
anesthetics to avoid polyp-
harmacy in a single-shot 
nerve block.15,16 Second, 
dexamethasone can easily 
be administered via the IV 
route with minimal side 
effects, along with studies 
demonstrating equivalent clinical benefits compared with per-
ineural dexamethasone.15,16

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.17 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.18 Most hospitals have only the oral formulation 
available, as the IV form is rarely indicated.18 Nevertheless, 
several studies have looked at its use as an adjuvant to nerve 
blocks.

In a randomized, prospective trial done by Ali et  al,17 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.17

In another randomized, prospective trial by Faria-Silva 
et  al,19 the investigators similarly randomized 53 patients 
receiving brachial plexus blocks into ropivacaine only and 
ropivacaine plus clonidine groups.19 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.19

A meta-analysis by El-Boghdadly et al20 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 

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

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.18

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.21,22 In addi-
tion, it has some N-methyl-d-aspartate (NMDA) antagonism 
properties that may contribute to the analgesic property.21

Besides analgesic purposes, magnesium has been used for 
total IV anesthesia and potentiation of neuromuscular block-
ade in the intraoperative setting.23 In cardiac surgical proce-
dures, magnesium has been demonstrated to reduce incidence 
of arrhythmias, mainly atrial fibrillation.24 Furthermore, it is 
given to preeclamptic patients for prevention of seizures in the 
obstetric setting.23 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,21 the authors recruited 54 patients receiving 
femoral nerve block and lateral femoral cutaneous 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.21 All 3 
groups demonstrated excellent analgesia duration, but addi-
tion of magnesium did not add further value.21

In another study by Ekmekci et al,25 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.25 In 
addition, they noticed lower total opioid consumption and 
longer time until first mobilization in the LM group.25

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. 
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Side effects observed in these studies, including shivering, 
nausea, and vomiting, were not statistically different from 
control to treatment groups.21,25

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.26 Nevertheless, IV injections are different from peri-
neural injections and so the direct neurotoxicity of perineural 
magnesium is still unclear 
at this moment.

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

µ-opioid receptors, commonly used for treatment of opioid 
addiction and chronic pain.27 It also has been demonstrated to 
bind to voltage-gated sodium channels, thereby explaining its 
potential effects as a local anesthetic adjunct.28 Numerous 
studies have also investigated the use of buprenorphine in 
nerve blocks as an adjunct and demonstrated it to be a prom-
ising agent.28,29

In a meta-analysis done by Schnabel et  al,28 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.28 The significant side effect was the increase in inci-
dence of postoperative nausea and vomiting (PONV).28

In another study by Candido et al,29 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.29 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.29

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.28,29

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.30 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.31

Zhang et al31 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).31

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).31

In addition, total postoperative fentanyl consumption was 
lower in RSM (106.0 ± 84.0 µg) than in RS (243.0 ± 
175.2 µg), RM (237.0 ± 98.7 µg), and R (369.0 ± 134.2 µg).31

Otherwise, adverse effects were comparable among the 4 
groups.31 In another study by Turner et al,32 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).3 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.32

 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 

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.
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a single nerve shot.33 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 Tüfek et al11 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,33 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.33

However, at clinically relevant doses, these adjuncts did not 
impact viability of those neuronal cells.33

Furthermore, Williams et al34 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.34 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.34

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.35

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 

Table 1. Summary Findings: Adjuncts to Local Anesthetics

Benefits Drawbacks Recommendation

Dexmedetomidine Strong evidence indicating a 
prolonged analgesia and block 
duration

Higher cost of medication Strong consideration as an adjunct 
for peripheral nerve blocks

Possible neuroprotective effects

Dexamethasone Has been demonstrated to prolong 
block duration both perineurally 
and as intravenously

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

May recommend using the IV route 
as similar effects are observed

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

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

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

Magnesium Mixed results regarding analgesia 
and block duration

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

Would not recommend magnesium at 
this time

Buprenorphine Has been demonstrated to prolong 
block duration and lower overall 
opioid usage

Increase in PONV incidence Can consider as a possible adjunct

Multiple adjuncts to single-
shot nerve block

Not enough evidence to suggest a 
beneficial effect

Unclear effects on drug interactions 
and neurotoxicity

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

Peripheral nerve catheters Ability to run a continuous infusion 
of local anesthetic medications

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

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

Risk of infection or catheter migration

PONV, postoperative nausea and vomiting.
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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.36 FDA approval would allow physicians 
to use these medications without ethical and legal constraints 
and to allow patients to benefit from the positive effects.36

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. ■

References
1.	 Kumar K, Kirksey MA, Duong S, et al. A review of opioid-sparing 

modalities in perioperative pain management: methods to decrease 
opioid use postoperatively. Anesth Analg. 2017;125(5):1749-1760. 
doi:10.1213/ANE.0000000000002497.

2.	 Elkassabany NM, Cai LF, Badiola I, et  al. A prospective rand-
omized open-label study of single injection versus continuous 
adductor canal block for postoperative analgesia after total knee 
arthroplasty. Bone Joint J. 2019;101-B(3):340-347. doi:10.1302/ 
0301-620X.101B3.BJJ-2018-0852.R2. 

3.	 Wyatt MC, Wright T, Locker J, et al. Femoral nerve infusion after 
primary total knee arthroplasty: a prospective, double-blind, ran-
domised and placebo-controlled trial. Bone Joint Res. 2015;4(2): 
11-16. doi:10.1302/2046-3758.42.2000329.

4.	 Bomberg H, Bayer I, Wagenpfeil S, et al. Prolonged catheter use 
and infection in regional anesthesia: a retrospective registry analy-
sis. Anesthesiology. 2018;128(4):764-773. doi:10.1097/ALN. 
0000000000002105.

5.	 Joshi G, Gandhi K, Shah N, et al. Peripheral nerve blocks in the 
management of postoperative pain: challenges and opportunities. 
J  Clin Anesth. 2016;35:524-529. doi:10.1016/j.jclinane.2016. 
08.041.

6.	 Swenson JD, Davis JJ. Getting the best value for consumable sup-
plies in regional anesthesia. Int Anesthesiol Clin. 2011;49(3):94-
103. doi:10.1097/AIA.0b013e31821b7bf7.

7.	 Gertler R, Brown HC, Mitchell DH, et  al. Dexmedetomidine: a 
novel sedative-analgesic agent. Proc (Bayl Univ Med Cent). 
2001;14(1):13-21. doi:10.1080/08998280.2001.11927725. 

8.	 Das B, Lakshmegowda M, Sharma M, et al. Supraclavicular bra-
chial plexus block using ropivacaine alone or combined with dex-
medetomidine for upper limb surgery: a prospective, randomized, 
double-blinded, comparative study. Rev Esp Anestesiol Reanim. 
2016;63(3):135-140. doi:10.1016/j.redar.2015.04.012. 

9.	 Koraki E, Stachtari C, Kapsokalyvas I, et al. Dexmedetomidine as 
an adjuvant to 0.5% ropivacaine in ultrasound-guided axillary 
brachial plexus block. J Clin Pharm Ther. 2018;43(3):348-352. 
doi:10.1111/jcpt.12657.

10.	 Somsunder RG, Archana NB, Shivkumar G, et al. Comparing effi-
cacy of perineural dexmedetomidine with intravenous dexmedeto-
midine as adjuvant to levobupivacaine in supraclavicular brachial 
plexus block. Anesth Essays Res. 2019;13(3):441-445. 
doi:10.4103/aer.AER_105_19. 

11.	 Tüfek A, Kaya S, Tokgöz O, et al. The protective effect of dexme-
detomidine on bupivacaine-induced sciatic nerve inflammation is 
mediated by mast cells. Clin Invest Med. 2013;36(2):E95-102. 
doi:10.25011/cim.v36i2.19572.

12.	 De Oliveira GS Jr, Castro-Alves LJ, Ahmad S, et  al. 
Dexamethasone to prevent postoperative nausea and vomiting: an 
updated meta-analysis of randomized controlled trials. Anesth 
Analg. 2013;116(1):58-74. doi:10.1213/ANE.0b013e31826f0a0a.

13.	 Kumar S, Palaria U, Sinha AK, et  al. Comparative evaluation of 
ropivacaine and ropivacaine with dexamethasone in supraclavicu-
lar brachial plexus block for postoperative analgesia. Anesth 
Essays Res. 2014;8(2):202-208. doi:10.4103/0259-1162.134506. 

14.	 Hauritz RW, Hannig KE, Henriksen CW, et al. The effect of peri-
neural dexamethasone on duration of sciatic nerve blockade: a ran-
domized, double-blind study. Acta Anaesthesiol Scand. 
2018;62(4):548-557. doi:10.1111/aas.13054.

15.	 McHardy PG, Singer O, Awad IT, et al. Comparison of the effects 
of perineural or intravenous dexamethasone on low volume inter-
scalene brachial plexus block: a randomised equivalence trial [pub-
lished online ahead of print October 5, 2019]. Br J Anaesth. 
doi:10.1016/j.bja.2019.08.025. 

16.	 Kahn RL, Cheng J, Gadulov Y, et  al. Perineural low-dose dexa-
methasone prolongs interscalene block analgesia with bupivacaine 
compared with systemic dexamethasone: a randomized trial. Reg 
Anesth Pain Med. 2018;43(6):572-579. doi:10.1097/AAP. 
0000000000000817. 

17.	 Ali QE, Manjunatha L, Amir SH, et al. Efficacy of clonidine as an 
adjuvant to ropivacaine in supraclavicular brachial plexus block: a 
prospective study. Indian J Anaesth. 2014;58(6):709-713. 
doi:10.4103/0019-5049.147150. 

18.	 Hanning SM, Orlu Gul M, Toni I, et al. A mini-review of non-par-
enteral clonidine preparations for paediatric sedation. J Pharm 
Pharmacol. 2017;69(4):398-405. doi:10.1111/jphp.12662. 

19.	 Faria-Silva R, de Rezende DC, Ribeiro JM, et  al. Association of 
clonidine and ropivacaine in brachial plexus block for shoulder 
arthroscopy. Braz J Anesthesiol. 2016;66(4):335-340. doi:10. 
1016/j.bjane.2013.06.022. 

20.	 El-Boghdadly K, Brull R, Sehmbi H, et al. Perineural dexmedeto-
midine is more effective than clonidine when added to local anes-
thetic for supraclavicular brachial plexus block: a systematic 
review and meta-analysis. Anesth Analg. 2017;124(6):2008-2020. 
doi:10.1213/ANE.0000000000002014. 

21.	 Khairnar P, Agarwal M, Verma UC, et al. Comparative efficacy of 
ropivacaine and levobupivacaine in combined femoral and lateral 
femoral cutaneous nerve block with adjuvant magnesium for post-
operative analgesia. Indian J Anaesth. 2016;60(8):584-589. 
doi:10.4103/0019-5049.187794. 

22.	 Mert T, Gunes Y, Guven M, et al. Effects of calcium and magne-
sium on peripheral nerve conduction. Pol J Pharmacol. 2003;55 
(1):25-30.

23.	 Do SH. Magnesium: a versatile drug for anesthesiologists. Korean 
J Anesthesiol. 2013;65(1):4-8. doi:10.4097/kjae.2013.65.1.4.

24.	 Fairley JL, Zhang L, Glassford NJ, et  al. Magnesium status and 
magnesium therapy in cardiac surgery: a systematic review and 
meta-analysis focusing on arrhythmia prevention. J Crit Care. 
2017;42:69-77. doi:10.1016/j.jcrc.2017.05.038. 

25.	 Ekmekci P, Bengisun ZK, Akan B, et al. The effect of magnesium 
added to levobupivacaine for femoral nerve block on postoperative 
analgesia in patients undergoing ACL reconstruction. Knee Surg 
Sports Traumatol Arthrosc. 2013;21(5):1119-24. doi:10.1007/
s00167-012-2093-4. 



9©2020 Wolters Kluwer Health, Inc. All rights reserved.

Topics in Pain Management	 July 2020

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 µg/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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Smaller Package Size 
Reduces the Quantity of 
Opioids Administered

In considering the question whether and how the unit dose 
of a drug might relate to opioid administration, Ershoff et al 
devised a study to use alternating sizes of hydromorphone 
vials. They hypothesized that the unit dose of hydromorphone 
is an independent determinant of the quantity of hydromor-
phone administered to patients intraoperatively.

This observational cohort study included 15,010 patients who 
received intraoperative hydromorphone as part of an anesthetic.

From March 2016 to July 2017, hydromorphone was availa-
ble as a 2-mg unit dose.

From July 1, 2017, to November 20, 2017, hydromorphone 
was only available in a 1-mg unit dose. Thereafter, hydromor-
phone was reintroduced in the 2-mg unit dose.

An interrupted time series analysis was performed using 
segmented Poisson regression with 2 change points, the first 
representing the switch from a 2-mg to 1-mg unit dose, and 
the second representing the reintroduction of the 2-mg dose.

The authors determined that the 2-mg to 1-mg unit dose 
change was associated with a 49% relative decrease in the 
probability of receiving a hydromorphone dose greater than 
1 mg (P < 0.0001). The reintroduction of a 2-mg unit dose 
was associated with a 48% relative increase in the probability 
of administering a dose greater than 1 mg (P = 0.008). 

The conclusion drawn was that, using an interrupted time 
series analysis, unit dose of hydromorphone (2 mg vs 1 mg) is 
an independent determinant of the quantity of hydromorphone 
administered to patients intraoperatively. (See Ershoff BD, 
Grogan T, Hin JC, et  al. Hydromorphone unit dose affects 
intraoperative dosing: an observational study. Anesthesiology. 
2020;132(5):981-991. doi:10.1097/ALN.0000000000003176.)  

Adding a Tolerability Question 
to the Numeric Rating Scale 
Improves the Accuracy of 
Pain Assessment

Limiting pain assessment only to the numeric rating scale 
(NRS) reduces the expression of chronic pain to a single 
dimension, thus minimizing the complex effects of chronic 
pain on quality of life and other factors involved in analgesic 
decision-making.

Asking patients simply to rate their pain on a scale anchored 
by a pain-free state (ie, 0 on a scale of 0–10 points) suggests 
that a pain-free state is a readily attainable treatment goal, 
thus perhaps contributing to unrealistic expectations.

In this study, the authors hypothesized that the incorporation 
of a standardized pain tolerability question (PTQ) (ie, “Is your 
pain tolerable?”) would augment the information gleaned 
from the NRS.

Asking patients to rate their pain on a 
0–10 scale suggests that pain-free is 
an attainable treatment goal, which 
may contribute to unrealistic expectations.

Between December 2016 and March 2017, 537 participants 
were recruited (after exclusions) electronically, after a pri-
mary care encounter at 1 of 157 participating primary prac-
tices. Median age was 62 years, and 38% were male. Patients 
had an active prescription for an analgesic medication or 
an  International Statistical Classification of Diseases and 
Related Health Problems, Tenth Revision (ICD-10) visit diag-
nosis associated with chronic pain.

More than 50% of patients had musculoskeletal disease and 
more than 1 pain site (eg, osteoarthritis or soft-tissue disorder).

Patients were asked, “Is your pain tolerable?” (Answer 
choices were “yes,” “no,” or “not in pain.”) and asked to rate 
average pain intensity (on a scale of 0–10 points) during the 
previous 24 hours. Responses to the PTQ were compared 
with responses on the NRS scale using logistic regression.

A pain rating of “intolerable” was associated with the higher 
NRS (P = 0.01). In the moderate range of the NRS (ie, 4–6), 
40 of 211 patients (19.0%) characterized their pain as intoler-
able, whereas in the severe range of the NRS (ie, 7–10), 72 of 
137 patients (52.6%) considered it intolerable.

The researchers conclude that the findings confirmed the 
intuitive assumption that most patients with low pain intensity 
(ie, NRS score 1–3) find their pain tolerable. However, the 
tolerability of pain rated between 4 and 6 varies substantially 
among patients, such that if a patient describes pain as tolera-
ble, the clinician’s inclination to initiate higher-risk treatments 
might decrease.

Also, a subgroup of patients with severe pain reported their 
symptoms as tolerable. This discordance between tolerability 
and pain intensity may be an opening for a clinician to 
explore mood, sleep disruption, or the curtailing of activities 
to control pain. Patient satisfaction regarding communication, 
treatment goal setting, and treatment effects could perhaps be 
improved. (See Markman JD, Gewandter JS, Frazer ME. 
Comparison of a pain tolerability question with the numeric 
rating scale for assessment of self-reported chronic pain. 
JAMA Netw Open. 2020;3(4):e203155. doi:10.1001/
jamanerkopen.2020.3155.)
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1.	 All of the following are potential drawbacks of a con-
tinuous nerve catheter, except
A.	 increase in total opioid consumption
B.	 requires closer follow-up
C.	 need for patient compliance and education
D.	 risk of infection
E.	 secondary failure

2.	 Which of the following is/are a potential route of 
administration for dexmedetomidine?
A.	 Intravenously
B. 	Orally
C.	 Perineurally
D. 	All of the above

3.	 Studies of perineural dexmedetomidine for peripheral 
nerve block have demonstrated all of the following except
A.	 prolongation of sensory block duration
B.	 longer duration of postoperative analgesia
C.	 increase in motor block duration
D.	 significant increase in hemodynamic changes

4.	 Which one of the following statements regarding IV 
versus perineural dexamethasone as an adjunct to local 
anesthetics is true?
A.	 Perineural dexamethasone provides superior increase 

in block duration.
B.	 IV and perineural dexamethasone may confer similar 

benefits as local anesthetic adjuncts.
C.	 Perineural dexamethasone provides no clinical benefit.
D.	 IV dexamethasone provides significantly longer dura-

tion of analgesia.

5.	 Which one of the following statements regarding cloni-
dine versus dexmedetomidine is true?
A.	 They act on different receptors.
B.	 Dexmedetomidine is more selective for alpha-2 recep-

tors than clonidine.
C.	 Dexmedetomidine is less expensive than clonidine.
D.	 Dexmedetomidine is an older drug than clonidine.

6.	 Benefits of perineural dexmedetomidine as an adjunct 
to local anesthetics include all of the following except
A.	 increase in sensory block duration
B.	 increase in postoperative analgesia duration
C.	 cheaper medication that lowers overall cost
D.	 increase in motor block duration

7.	 All of the following are potential clinical uses for 
buprenorphine except
A.	 treatment of chronic pain
B.	 treatment of opioid addiction
C.	 adjunct to local anesthetics
D.	 PONV prophylaxis

8.	 Magnesium is thought to exert its analgesic effects via 
all of the following mechanisms except
A.	 NMDA receptor antagonism
B.	 regulation of calcium influx into neurons
C.	 µ-opioid receptor antagonism
D.	 modulation of neuronal pathways

9.	 Which one of the following is a likely side effect of 
perineural buprenorphine?
A.	 PONV
B.	 Bradycardia
C.	 Fever
D.	 Increase in blood pressure

10.	 In animal studies, which one of the following has dem-
onstrated potential neuroprotective effects?
A.	 Magnesium
B.	 Dexmedetomidine
C.	 Dexamethasone
D.	 Buprenorphine
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brief stated that it is likely that not all participants in the studies 
had viral respiratory infections, that not all studies distin-
guished among various types of NSAIDs, and that some of the 
older studies likely included patients taking NSAIDs that are 
no longer available because of adverse effects.

The “rapid systematic review” was carried out in March 2020 
using data in MEDLINE, EMBASE, and WHO Global 
Database. The review included studies conducted in humans of 
any age with viral respiratory infections exposed to systemic 
NSAIDs of any kind. The review included all studies, regard-
less of size, on COVID-19, Middle East respiratory syndrome 
(MERS), and severe acute respiratory syndrome (SARS).

The review included a total of 73 studies (28 in adults, 46 in 
children, and 1 in both adults and children). All studies were 
concerned with acute viral respiratory infections or conditions 
commonly caused by respiratory viruses, but none specifi-
cally addressed COVID-19, SARS, or MERS. The review 
showed very low-certainty evidence on mortality among 
adults and children.

The review could not make clear conclusions about the effects 
of NSAIDs on the risk for ischemic and hemorrhagic stroke 
and myocardial infarction in adults with acute respiratory infec-
tions. (See The use of non-steroidal anti-inflammatory drugs 
[NSAIDs] in patients with COVID-19. https://www.who.int/
news-room/commentaries/detail/the-use-of-non-steroidal-anti-
inflammatory-drugs-(nsaids)-in-patients-with-covid-19.)

Coming Soon:
•• Cold Laser Therapy for Acute and Chronic Pain Management

•• Pain Management After Cesarean Delivery

•• Systematic Review of Ketamine Use for Pain Management

To Our Readers
Please let us know how you are managing your pain 

patients amid the COVID-19 pandemic. 
How are you using telemedicine—even if it’s unofficial 

through Skype, Zoom, or FaceTime? 
What kinds of cases have been worth the risk of exposure 

for you and your patient? 
How are you disinfecting your office environment and 

equipment differently?
How are your patients coping?
Might any of this change pain care in the future? 
Please email the associate editor, Anne Haddad, at  

Anne.Haddad1@gmail.com, and include your city and state. 

IASP Webinars, Congress
The International Association for the Study of Pain (IASP) 

is offering a free webinar series as part of its 2020 Global Year 
for the Prevention of Pain. Webinars include physiotherapy to 
treat pain, nutrition for people experiencing chronic pain, pre-
vention of orofacial pain, and pain prevention after musculo-
skeletal trauma. Topics will be added over the course of the 
year. Find out how to register at iasp.org.

IASP has rescheduled the World Congress on Pain in 
Amsterdam to take place June 27–July 1, 2021. The scientific 
program created initially for August 2020 will remain as 
intact as possible for the June 2021 Congress, according to an 
announcement by IASP. All planned plenaries, lecture-style 
sessions, hands-on workshops, and more than 2,500 poster 
presentations (plus late breaking abstracts) will be resched-
uled. The IASP is also planning a series of virtual meetings 
this fall with workshops, posters, and symposia. 

The early registration deadline for the 2021 Congress will 
be February 10, 2021.

WHO Addresses NSAID Risk of 
Complications With COVID-19

As of early May, there were conflicting reports about 
NSAIDs might increase the risk of complications in patients 
with COVID-19. On April 19, 2020, the World Health 
Organization (WHO) released a scientific brief on the matter 
after reviewing several studies.

The scientific brief concluded that, “At present there is no 
evidence of severe adverse events, acute health care utiliza-
tion, long-term survival, or quality of life in patients with 
COVID-19, as a result of the use of NSAIDs.”

However, the review cited some clear limitations, in particu-
lar that the evidence is indirect, based on data about NSAIDs 
and outcomes in other respiratory conditions.

“No direct evidence from patients with COVID-19, SARS, 
or MERS was available,” the authors wrote. “Therefore, all 
evidence…should be considered indirect evidence with respect 
to the use of NSAIDs [in] management of COVID-19.”

Only one randomized controlled trial included enough par-
ticipants to identify rare severe adverse events. Further, the 
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