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individualized multimodal opioid-sparing pain management protocol.32
Regional Anesthesia Techniques as a Cornerstone of
Opioid-minimized Pain Management

The scope of regional anesthesia includes spinal, epidural,
and nerve blocks. Scholsser et al. found that high doses of opioids within the multimodal pain management pathway lead
to compromised patient outcomes with the increased risks
associated.33 Additionally, with the increased risks for health
care providers and patients associated with airway manipulation, the preferences for a combination of regional anesthesia has increased.34
Local infiltration anesthesia (LIA) has become a standard
practice of total hip and total knee arthroplasty. In a recent
survey of the AAHKS members, periarticular injections were
used by 80.3%.35 In a prospective randomized trial, liposomal
bupivacaine showed significant reduction of pain and opioid use, with 10% of patients remaining opioid free through
72 hours after the surgical procedure.36 Additionally, Dysart
et al. showed patients who received liposomal bupivacaine
were 16% less likely to require opioid rescue within the first
24 hours of a TKA and were found to be ready for earlier discharge.31
In addition to LIA, peripheral nerve blocks have improved
enhanced recovery pathways as well. Hebl et al. found a perioperative analgesic regimen emphasizing peripheral nerve
blocks for patients undergoing total hip and knee arthroplasty had significant improvements in perioperative outcomes
and fewer adverse events.37
Advances in Regional Anesthesia Techniques

The adductor canal block (ACB) has been an effective adjunct for pain relief after TKA, particularly in the same-day
setting after TKA due to its motor sparing advantage over
femoral nerve block. Greenky et al. found that intraoperative
surgeon administered adductor canal blockade is equivalent
to an anesthesiologist administered adductor canal block
with respect to pain, opioid consumption, range of motion,
patient satisfaction, or short-term functional outcomes.38 The
study highlights an opportunity for surgeons to provide adequate pain relief where a regional anesthesiologist may not
be available. Although this may represent a new, safe, and costeffective approach for surgeons who lack regional anesthesiologist services, larger studies must be done to demonstrate
safety and efficiency of the technique. Several studies have
shown a potential synergistic effect of the block in addition
to a pericapsular injection.39 Zhou et al. compared patients
with an ACB to patients with an ACB and LIA and found patient satisfaction and pain relief was higher in the combined
approach.40 To highlight the benefits, a meta-analysis of studies found an improvement in analgesia and faster functional
rehabilitation in patients who underwent a TKA with an ACB
combined with an LIA compared to an ACB alone.41 Regional
techniques for the knee can also be translated to the shoulder
using LIA and interscalene nerve blocks.
Arthroscopic rotator cuff repair and shoulder arthroplasty
have been associated with excellent clinical outcomes; however, clinically significant postsurgical pain continues to
be a challenge. With the advent of a multimodal approach
to shoulder surgery and with the addition of a long-acting
interscalene block, the postoperative burden of clinically significant pain has been diminished. A randomized, controlled
trial by Sethi et al. demonstrated that liposomal bupivacaine
infiltrated into the surgical site as a field block in addition
to a standard interscalene block reduced total narcotic con-

sumption of a five-day period by 64%.42 Similarly, a randomized, controlled trial by Sabesan et al. demonstrated that
patients who received liposomal bupivacaine LIA had comparable narcotic use, pain scores, fewer complications, and
lower cost when compared to a continuous interscalene
block.43 Patel et al. showed a liposomal bupivacaine interscalene nerve block demonstrated signiﬁcant improvement in
pain scores, opioid consumption, and percentage of opioidfree patients over 48 hours after surgery versus placebo.44
More recently attention has turned to the use of preemptive, presurgical techniques to reduce pain and opioid use
associated with knee arthroplasty. Novel platforms, such
as cryoneurolysis, have been applied to TKA to reduce pain
and opioid use. Dasa et al. found that patients undergoing
cyroneurolysis of the infrapatellar branch of the saphenous
nerve in addition to a multimodal pathway including regional anesthesia preoperatively had a reduced length of stay
(LOS) versus control and also required 45% less opioids during the first 12 weeks after surgery. This intervention group
also demonstrated significantly less pain and pain interference in follow-up.45
Percutaneous freezing of sensory nerves prior to surgery
is another step towards the opioid-minimization pathway. In
a motor-sparing approach, the sensory nerves undergo Wallerian degeneration with application of the cooling element
and return to function over a period of time as the nerves regenerate to the original locations. Further clinical trials are
ongoing with the combination of cryoneurolysis and multimodal pathway, including regional anesthesia techniques,
with the hope of further advancing enhanced recovery pathways. The ability to apply the longest lasting sensory block
with cryoneurolysis of sensory nerves for TKA pain management may significantly alter the recovery landscape postoperatively and further facilitate the migration of TKA to an
outpatient setting.

FIGURE 1. iovera° device.
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The potential for opioid-free analgesia and opioid-free anesthesia in many surgical procedures holds the promise of
improved care for our patients, the common goal of surgeons
and anesthesiologists alike.
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