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Liposomal bupivacaine—a new tool in our armamentarium?
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Almost two decades on from when Enhanced Recovery
Programs (ERPs), consisting of multi-modal therapies to
reduce surgical stress, were first proposed by Kehlet ez al.
the complexity of ERPs has increased, with interventions
now utilized pre-, intra- and post-operatively (1). Whilst the
use of ERPs has been demonstrated to significantly reduce
patient morbidity and mortality, and reduce costs to the
healthcare system, what constitutes the gold standard ERP
has yet to be defined and significant variation in practice
exists (2). Despite improvements in ERPs pain remains the
primary cause of delayed discharge, as well as a common
cause of re-admission, following orthopaedic surgery (3).

The ideal analgesia is one that is simple to administer,
gives a localized pure sensory block, has a low risk of adverse
events and has a duration of action that exceeds the duration
of operative pain. Local anesthetic infiltration fulfils many of
these criteria, and following lower limb arthroplasty its use
has been associated with a reduced analgesia requirement,
earlier mobilization and shorter hospital inpatient stays (4).
A limitation of local anesthetics however is their duration
of action with patients often reporting rebound pain
within 24 hours of administration (5). To address this issue,
continuous local anesthetic infiltration has been used,
however concerns about the risk of infection, as well as
the cost of infusion pumps has limited the uptake of this
technique.

Liposomal bupivacaine (Exparel, Pacira Pharmaceuticals,
USA) was approved by the Food and Drug Administration
(FDA) in the United States in October 2011 and has been
used in more than 2 million patients for post-operative
pain management across a range of surgical specialties (6).
It seeks to improve the duration of action of analgesia by
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utilizing multi-vesicular liposomes to delay the release of
local anesthetic (7). Administered as a single intra-operative
dose it has the potential to offer a long acting sensory block
and as such revolutionize post-operative analgesia.

Liposomal bupivacaine infiltration at the surgical site
has been assessed in 13 randomized controlled trials across
six surgical sites, including five studies evaluating its use for
pain control following total knee replacement (T'KR) and is
currently the subject of a Cochrane review (8-13). The use
of liposomal bupivacaine for pain control following anterior
cruciate ligament (ACL) reconstruction has not previously
been reported.

Premkumar and colleagues investigated, in patients
undergoing quadriceps tendon autograft ACL reconstruction,
whether liposomal bupivacaine, 266 mg, offered superior
analgesia to bupivacaine hydrochloride, 100 mg, when
administered intra-operatively in combination with a with
a femoral nerve block (1 to 1.5 mg/kg of 0.5% ropivacaine
hydrochloride) and multi-modal ERP (14). Utlizing a double-
blind randomized study design, and assessing 29 patients, the
authors found no difference in any outcome measures:
including post-operative pain at any time point through
day 5, time to first opioid, total opioid use per day through
day 5, cumulative opioid use 0 to 72 hours or time to
straight leg raise. In conclusion, given the comparable
outcomes and significantly lower cost of bupivacaine
hydrochloride, the authors stated there was no evidence to
support the use of liposomal bupivacaine for pain control
after ACL reconstruction performed under femoral nerve
block.

Putting the results of this trial into the context of the
current literature it must be noted that, none of the five, active
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comparator, randomized controlled trials (679 participants)
that have assessed the role of liposomal bupivacaine
following TKR, have demonstrated reduced pain scores,
or analgesia consumption, at the licensed dose of 266 mg
(8-11,13). Should we therefore conclude that liposomal
bupivacaine has no role in ERPs for knee surgery?

Whilst at present we can say that the limited evidence
does not demonstrate superiority of liposomal bupivacaine
to bupivacaine hydrochloride, we must acknowledge that
the majority of trials that have been conducted, including
the one by Premkumar ez 4/., are small meaning that further
large, well conducted, multi-centre prospective randomized
controlled trials have a significant chance of changing
our estimate of effect. As our experience with liposomal
bupivacaine increases so will our understanding of its
role, if any, within orthopaedic surgery. As with all new
interventions there is a learning curve and with liposomal
bupivacaine recent research has highlighted the importance
of injection technique as well questioned whether there is
a need to admix liposomal bupivacaine with bupivacaine
hydrochloride to achieve rapid onset analgesia (15,16). To
what extent these factors influence the efficacy of liposomal
bupivacaine remains to be seen, but it is important that
these assumptions are tested before firm conclusions are
drawn.

Another question that must be answered is whether
liposomal bupivacaine is an adjunct or replacement to
traditional techniques? In the trial by Premkumar ez al.
liposomal bupivacaine is used as an adjunct to femoral nerve
block and as such we must ask ourselves whether a different
result would be seen if a femoral nerve block was not used?
In the study by Premkumar ez 4/. it is likely that the femoral
nerve block provided analgesia for the first 40 hours, as
assessed by inability to straight leg raise, and as such any
difference in efficacy of liposomal bupivacaine compared
with bupivacaine hydrochloride would only be detectable
after this time point. If differences in efficacy between the
two drugs does exist before 40 hours then, depending on
the magnitude and duration of this difference, different
conclusions may be drawn, particularly as the results
demonstrate a reduction in opioid requirement from day
three onwards.

Finally, we must acknowledge that the current research is
focused on pain scores and analgesic consumption, and whilst
these factors are important, they do no full encompass factors
that patients report as important for their recovery (17). Whilst
at the present time, there are no fully validated patient
reported tools to assess early postoperative recovery it is
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known that the absence of nausea, ability to ambulate as
well as to perform self-care are important to patients and
further work is required to identify what constitutes the
optimum recovery from the patients perspective.

Whilst there is currently uncertainty around what
constitutes the optimum treatment and also what outcome
measures we should be assessing what is certain is that
improvements in post-operative pain management
will deliver significant benefits to patients, healthcare
professionals and healthcare payers. As such innovations
such as liposomal bupivacaine, which have the potential
to revolutionize care, will continue to emerge and it is
important that these are rigorously assessed as to their
clinical and cost effectiveness prior to their widespread use.
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