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ABSTRACT
Adequate postoperative pain management after an orthopaedic
procedure is critical for patient well-being, acceptable clinical
outcomes and patient satisfaction. Current literature suggests
over 80% of surgical patients’ state they have moderate to
severe pain within 24 hours postoperatively. The standard in
pain management for more than 40 years has been opioids,
medications known for their many adverse effects and limited
efficacy. Recently, a multimodal approach to pain control has
been sought after for optimal postoperative pain management.
This approach utilizes multiple methods of pain management,
such as nerve blocks, wound infiltration with local anesthetics
and oral analgesics, to concomitantly reduce postoperative
pain. Liposomal bupivacaine, EXPAREL, has been shown to
reduce pain for as long as 96 hours postoperatively in select
studies. These studies have included both hard and soft-tissue
procedures. The goal of this review is to examine the literature
on EXPAREL and provide a comprehensive presentation for
orthopaedic surgeons to apply to their practices.
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Introduction
For surgical patients, rehabilitation and patient outcomes
are optimized when postoperative pain is effectively
managed.1 Studies cite 77 to 80% of surgical patients
experience postoperative pain, and 21 to 86% of those
patients state the pain is moderate to extreme in nature.2,3
In orthopaedics, postoperative pain control is critical for
successful outcomes. Patients with postsurgical pain
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are less likely to ambulate by postoperative days 3 and
have decreased range of motion, relative to their painfree counterparts, 6 months after their procedure. 3,4
Furthermore, patients experiencing postoperative pain
have reduced sleep, motivation, daily functioning, and
personal affect than those with well-managed pain,
making postoperative pain management critical for good
outcomes, both short-term and long-term.5
Opioid monotherapy has been the standard of care
for postoperative pain management for over 40 years.1
Unfortunately, opioids have been repeatedly shown to be
inferior to multimodal care and have shown a proclivity
for drug-related adverse events—events that affect more
than just a patient’s health. Studies cite that upward of
31% of patients on opioids experience constipation or
vomiting, 30% experience excessive sedation and 2.8%
experience respiratory suppression. Furthermore, patients
experiencing an opioid related event can expect a 55%
longer stay, a 47% increase in cost, a 36% chance of being
readmitted within 30 days, and a 3.4 times increased risk
of inpatient death.1,2,5-8 These detrimental outcomes have
led to a paradigm shift toward multimodal care, reviving
the focus on pain as the ‘fifth vital sign’ in an attempt to
curtail the effect of pain on patient outcomes.7 An initial
shift to multimodal care occurred in the 1990s to relieve the
dependence on opioid analgesics. The idea of multimodal
pain control has experienced a resurgence in light of
studies that demonstrate a correlation between reduced
cost and length of stay, increased time to first opioids,
and reduced total opioids used among multimodal care
patients.9

Multimodal Management
Orthopaedic procedures are associated with substantial
pain, but are some of the most cost-effective procedures
modern surgery can offer.10 Improvement after these
procedures is frequently limited by the patient’s ability
to ambulate and rehabilitate themselves soon after
their respective procedures. To this extent, multimodal
approaches have begun supplanting opioids as the
preferred method of postoperative pain management due
to excessive somnolence and untoward effects associated
with opioids.
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Multimodal approaches inhibit multiple pain pro
cessing pathways simultaneously. This allows for lower
dosages of each medication to be used, including opioids.8
Mechanisms, such as peripheral nerve blocks, neuraxial
analgesia, NSAIDs, and local anesthetics, have all been
used to provide synergistic pain relief.1 Local anesthe
tics have shown great promise in soft-tissue surgical
procedures, and have been adjusted to provide longer
acting pain relief immediately following surgery when
infiltrated into the surgical site.11 Also, unlike opioids or
nerve blockade, local anesthetics do not cause sedation
or motor blockade following surgery, impairments that
leave the patient at an increased risk for falls.12

Liposomal Bupivacaine (EXPAREL)
Liposomal bupivacaine (LB), or EXPAREL (Pacira Pharma
ceuticals Inc, Parsippany, NJ, USA), is a slow release
formulation of the local anesthetic bupivacaine HCl. LB
has a half-life of 24 to 36 hours, which is 12 to 18 times
longer than that of Bupivacaine HCl. Also, liposomal
bupivacaine has a bimodal peak blood concentration
because it is comprised of 3% bupivacaine HCl and 97%
liposomal formulation.3,5,6,13 Liposomal bupivacaine is
comprised of bupivacaine placed into a spherical, honeycombed, lipid-based particle that ranges in size from 10
to 30 mm. The lipid sphere is a proprietary technology
called ‘DepoFoam’, which is made of endogenous and
biodegradable components, such as fatty acids, cholesterol, triglycerides and other lipids.3,6,13 Once introduced
into the surgical site, these particles degrade and slowly
release the encapsulated Bupivacaine.6 The liposome
is resistant to degradation from antibiotics, steroids,
morphine and epinephrine, increasing its clinical versatility and utility, while reducing the risk for drug-drug
interactions or toxicity.14 The concentration of bupivacaine
inside the liposomes is 1.3% (13.3 mg/ml).8
Liposomal bupivacaine is flooded or injected into the
surgical site by a surgeon prior to closure of the surgical
wound, with the frequent aspiration to avoid intravascular injection.8 Toxicity of LB is similar to that of other
amide based local anesthetics, with the main concern
being cardiotoxicity related to prolongation of the QTc
interval. In studies assessing LB toxicity, QTc was not
lengthened even after exceeding the maximum recommended dose. Also, safety studies indicated there was
no increased risk for T-wave or PR-interval changes, and
no increased risk of Torsades de Pointes.2,14,15 Although
side-effects as a whole were rare, the most commonly
reported problems were transient tachycardia or bradycardia, nausea, vomiting and constipation. Pooled data
of the 10 primary studies on the safety and efficacy of LB
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indicated that incidence of treatment-induced nausea for
LB in concentrations under 266 mg, over 266 mg and for
bupivacaine HCl, were 3.3, 2.2 and 4.3% respectively.14
Liposomal bupivacaine is primarily metabolized
in the liver via conjugation with glucuronic acid and
is subsequently excreted by the kidneys.6 Roughly, 6%
is excreted in the urine unchanged.6,8 Although LB is
contraindicated in patients younger than 18 years of age,
those with severe liver or renal failure and, those with
liver failure, it was not shown to have significant issues
with metabolism in those populations.6,13 With regards
to wound healing and chondrolysis, two major concerns
for local anesthetic infiltration, liposomal bupivacaine
was not shown to increase healing time when assessing
factors, such as erythema, discharge and drainage,
induration and edema.1,14,16 Liposomal bupivacaine was
approved in October of 2011 as a single use injection/
infiltration medication for management of acute pain,
and is available in 20 ml solutions containing 266 mg of
active drug.1,3,8,17

Liposomal Bupivacaine in Orthopaedics
The general and orthopaedic surgery literature exten
sively report on short acting local anesthetics. Unfortunately, the research into long-acting local anesthetics, such
as LB, is limited, particularly in orthopaedic procedures.
Even studies of short-acting anesthetics have typically
examined pain management after soft-tissue procedures
like breast augmentation, hernia repair, ileostomy reversal, and hemorrhoidectomies, with only a few focusing
on hard-tissue procedures like total knee arthroplasty
(TKA), total hip arthroplasty (THA), and bunionectomy.4,5,9,14,17,18 While there is a general consensus that
short-acting local anesthetics provide superior outcomes
to opioids, many studies are not adequately blinded and
many introduce additional variables by utilizing different
systemic analgesics between the test and control groups.4
These studies were often placebo-controlled trials that
utilized drugs with 2 to 6 hours half-lives, such as ropivacaine, bupivacaine and levobupivacaine.4
Only two clinical trials have assessed the utility of
LB in orthopaedic procedures. These two studies both
examine the efficacy in postsurgical pain management
of LB in patients undergoing TKA.19 Unfortunately, the
results were not as conclusive as those seen in soft-tissue
studies of LB, where LB was seen to provide superior
analgesia postoperatively.17,18,20
Bramlett et al performed a randomized, multicenter,
doubled-blinded, dose-ranging study of LB in 138 patients
undergoing TKA.19 The study compared adverse effects
(AEs) of LB with bupivacaine HCl at varied doses. Their
results showed that the two drugs had similar AEs, but
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did not elucidate the efficacy of one drug over the other
in regards to postoperative pain management.
Bagsby et al performed a retrospective cohort study on
all TKA procedures performed at one surgical center, by
two specialists, from January-September 2013. Injections
comprised of LB or a combination of ropivicaine, morphine, and epinephrine were administered at the end of
each arthroplasty. Out of 150 total patients, 85 received the
ropivacaine formulation, while 65 received LB. Pain was
subjectively assessed via a 10-point visual analog scale
(VAS) every 2 hours. Postoperative pain management
from after the first 24 hours until time of discharge was
the only pain that was noted to be significantly reduced
between the two groups, with those given LB reporting
higher scores (p = 0.04).21

Discussion
Local anesthetics have been repeatedly shown to play
an integral role in multimodal pain management in
the postoperative setting, particularly when flooded or
injected into the surgical wound prior to surgical closure.
Recent studies indicate that LB, with its delayed release
liposome core, can reduce pain for upward of 96 hours
immediately following surgery in soft-tissue procedures.
It also reduces the necessity of opioids for managing pain,
allowing NSAIDs and other analgesics that have fewer
AEs to be employed for breakthrough pain. Furthermore,
studies have shown that LB does not impede wound
healing, is associated with higher patient satisfaction
regarding pain management, decreased length of stay in
the hospital, and decreased overall hospitalization cost to
the patient.19, 22, 23 All of these variables have been shown
to reduce morbidity and mortality in the hospitalized
patient through reduction of risk factors, such as falls,
infections and respiratory depression.
Unfortunately, literature on the use of LB in ortho
paedic procedures is very limited; only being docu
mented in two studies of TKA. These two studies have
shown conflicting results for LB in adequately managing
postsurgical pain after orthopaedic procedures. Since,
orthopaedic procedures are some of the most costeffective procedures in modern surgery, and because LB
has shown such promise after soft-tissue procedures, it
is important to understand the true effects of LB in these
procedures. In order to clearly delineate the efficacy
and utility of LB, additional blinded, well-controlled
clinical trials are needed to provide generalizable results
regarding the use of LB in orthopaedic procedures.
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