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Abstract

Background: Local anesthetics are routinely used in hand surgery for procedures such as trigger finger releases (TFRs).
However, little is known as to the difference in efficacy and patient experience with various local anesthetics. We
prospectively evaluated the efficacy of Lidocaine (L), Marcaine (M), and Exparel (E) to elucidate differences in pain scores
and opioid consumption between these groups. Methods: All consecutive TFR performed over a 6-month period in
2014 at our institution were divided to receive Lidocaine, Marcaine, or Marcaine with postoperative Exparel. Pain levels,
daily opioid consumption, and adverse reactions were recorded and analyzed for postoperative day (POD) 0-3. Results:
A total of 154 patients were enrolled (L:53, M:50, E:51). The Lidocaine group reported the highest pain levels for POD
0-1. Marcaine pain levels were similar to Exparel on POD 0 but higher on POD I. Opioid consumption on POD 0-1 was
significantly different with E:27%, M:58% and L:59% as was the number of pills consumed (E:0.70, M: 1.08 and L:1.62). In
addition, 50% of Exparel patients required no pain medications and experienced significantly less adverse reactions (E:4%,
M:10%, L:13%). By POD 2-3, there were no statistical differences between the 3 groups. Conclusions: Patients treated
with Marcaine attain better pain control than Lidocaine on POD 0-1but only patients who received Exparel maintained
the lowest pain levels through POD 0-3 while using little-to-no opioid medications and with less adverse reactions than
Lidocaine or Marcaine alone.

Keywords: trigger finger, wide awake, Lidocaine, Marcaine, Exparel

Introduction small incision at the level of the volar aspect of the metacar-
pal head followed by exposure and longitudinal release of
the A1 pulley.

A number of local anesthetics are readily available and
utilized in hand surgery including but not limited to ropiva-
caine, Lidocaine and Marcaine. Recently, Exparel (Pacira,
Parsippany, New Jersey) has been introduced which is an
extended-release liposomal Marcaine-based analgesic that
was granted FDA approval in 2011 for postsurgical analge-
sia through single-dose local administration into the surgi-
cal wound."” The extended-release formulation consists of a

Trigger finger is one of the most common conditions treated
by hand surgeons with a lifetime risk estimated at 2.6% in
the general population and 4% to 10% in patients with dia-
betes.”™'*!" It is generally characterized by pain, swelling,
limitation of finger motion, and a triggering sensation
caused by thickening of the Al pulley and/or localized
thickening of the tendon with resultant entrapment of the
flexor tendons.'*

Conservative treatments are typically attempted first,
including activity modification, splinting, physical therapy,
nonsteroidal anti-inflammatory drugs (NSAIDs) and corti-
fIOStel'Old injections, all (1)3f1‘j¢VhICh have demonStrated vary- "Thomas Jefferson University Hospital, Philadelphia, PA, USA
ing degrees of success. ™" If conservative management

. . . . Corresponding Author:
fails, surgical treatment is recommended that can result in X . -
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up to a 100% success rate.” Surgery is traditionally per- Chestnut Street, Philadelphia, PA 19107, USA.
formed with or without sedation and a tourniquet, via a Email: asif.ilyas@rothmaninstitute.com
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microscopic, spherical, lipid-based delivery system, which
allows for diffusion of Marcaine over an extended period,
resulting in purported pain relief for up to 96 hours after
surgery. Since its introduction, there have been numerous
reports of successfully achieving prolonged pain relief with
Exparel after various procedures such as breast augmenta-
tion, bunionectomy, hernia repairs, and total knee arthro-
plasty."**' However, currently there are no studies on
Exparel in hand surgery.

In this study, we prospectively evaluated the efficacy
Lidocaine, Marcaine, or Marcaine with postoperative
Exparel in controlling postoperative pain, opioid usage, and
adverse reactions following trigger finger release (TFR)
surgery performed wide awake without sedation or a tourni-
quet. The study hypothesis was that Exparel would result in
lower postoperative pain and opioid consumption than with
Lidocaine and Marcaine.

Materials and Methods

After obtaining institutional review board approval, all
consecutive patients scheduled to undergo single digit
TFR surgery over a 6-month period in 2014 were invited
to participate. All procedures were performed under local
anesthesia without sedation or tourniquet by 1 of 7 ortho-
pedic board-certified fellowship-trained hand surgeons.
Informed consent was obtained by all interested patients
before participation in the study. Inclusion criteria were
single digit TFR surgery in any patient above the age of
18. Exclusion criteria included multiple digit TFRs, con-
comitant hand surgical procedures (ie, carpal tunnel
release), and revision TFR surgery. Patients requesting
surgery under sedation, patients requiring opioid analge-
sia for other complaints preoperatively, and those with
known allergies to either Lidocaine, Marcaine, or Exparel
were also excluded.

All of the injections were performed in a predetermined
similar manner. The technique for injection was that of a
single volar injection at the level of the A1 pulley with a vol-
ume of 5 to 10 mL of the local anesthetic delivered subcuta-
neously superficial to the flexor tendon sheath. The injectate
formulation consisted of either 1% Lidocaine or 0.5%
Marcaine injected into the closed surgical site. All formula-
tions of both Lidocaine and Marcaine included 1:100000
epinephrine, as well as 8.4% bicarbonate (mixed 10 mL:1
mL). Patients in the Exparel group received an injection of 5
to 10 mL of 0.5% Marcaine with 1:100000 epinephrine and
8.4% bicarbonate (mixed 10 mL:1 mL) prior to skin incision,
followed by injection of 5 cc of Exparel into the surgical site
upon closure as recommended by the manufacturer. This
technique is in line with the manufacturer’s recommenda-
tions which indicate that Exparel can be injected following
Marcaine but not following other anesthetics such as
Lidocaine as the latter has a conflicting effect with their

formulation. Participating surgeons were assigned to 1 of the
3 groups (L, M, or E) and subsequently only utilized that
injection type for all of their enrolled patients.

Surgeries were all performed in a similar fashion with an
approximately 1.0- to 1.5-cm incision followed by complete
longitudinal release of the A1 pulley of the operative finger.
Complete release of the pulley and resolution of triggering
was confirmed by active motion by the awake patient.
Patients received no systemic anesthesia and had no tourni-
quet applied. Postoperatively, all patients were given a stan-
dardized script for an opioid (Percocet, Vicodin, or Tylenol
#3) of their choice. Patients were also instructed to record
their medication use, their pain levels using a visual analog
scale (VAS) scoring system, and any adverse reactions expe-
rienced such as dry mouth, nausea, vomiting, feeling drowsy,
trouble sleeping, feeling bloated, constipation, trouble uri-
nating, itching, dizziness, sweating, coughing, and lack of
energy. Patients were contacted at home after postoperative
day (POD) 3 to determine their pain on a VAS, daily opioid
consumption, and any adverse reactions.

An analysis of variance was used to detect significant
differences between groups, and subsequent pairwise com-
parisons were performed. The 3 arms were compared using
Kruskal-Wallis or analysis of variance for continuous vari-
ables, depending on parametric fit of the data. For continu-
ous data, study arms were directly compared with each
other with a Mann-Whitney U test. The chi-square test was
utilized for categorical variables. Statistical analyses were
performed using SPSS version 20 (IBM, Armonk, New
York).

Results

The study consisted of a total of 163 patients (85 women
and 78 men), with only 9 patients lost to follow-up for an
overall attrition rate of 5.5%. After excluding patients lost
to follow-up, the Marcaine group included 50 patients with
an average age of 61, the Lidocaine group included 53
patients with an average age of 65, and the Exparel group
included 51 patients with an average age of 64. Age weakly
correlated with pain on POD 1 (R = —0.17; P = .03) and
number of narcotic pills on POD 1 (R = —-0.205; P = .01)
and POD 2 (R=-0.19; P=.016).

VAS Pain Scores

Patients were contacted after POD 3 and asked about their
pain levels over POD 0-3 (Figure 1). On POD 0, patients in
the Lidocaine group reported the most pain, which was sta-
tistically higher than both the Marcaine and Exparel groups.
The VAS score for the Lidocaine group was 4.40 as com-
pared with the Marcaine group with 2.54 (P = .011) and
Exparel group with 2.46 (P <.0001). On POD 1, this differ-
ence was maintained with the Lidocaine group at 3.73 as
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Figure 1. Patient reported pain as a VAS score during the
first 3 days postoperatively for each of the anesthetic agents
administered.

Note. VAS, visual analog scale.

compared with the Marcaine and Exparel groups at 2.90 (P
=.116) and 2.33 (P = .003), respectively. Only the Exparel
group maintained significance on POD 1. In contrast, on
POD 2 and POD 3, the differences were more subtle and did
not reach statistical significance. The Lidocaine group con-
tinued to report decreasing pain at 2.39 for POD 2 and 1.69
for POD 3, as compared with the Marcaine group that
reported pain scores 2.50 and 1.96, and the Exparel group
reporting 1.94 and 1.78, respectively.

Interestingly, pain scores remained low through the
study period with no significant change within the Exparel
group from POD 0-3 (R =—0.087, P = .22), as opposed to
Marcaine (R =-0.115, P =.13) and Lidocaine (R =—0.398,
P <.001) groups that demonstrated a gradual decrease in
pain reported reaching the pain levels of the Exparel group
by POD 3.

Opioid Consumption

Patients were also asked to keep a record of the medication
type as well as the number of pills used postoperatively
(Figure 2a). On POD 0, 58% (P = .01) and 59% (P = .004)
of patients who received Marcaine and Lidocaine, respec-
tively, used opioids for pain control as compared with 27%
of patients in the Exparel group. By POD 1, the percentage
of Exparel patients utilizing opioids showed a statistically
insignificant increase to 33.3%, while still maintaining
lower opioid consumption than the Marcaine and Lidocaine
groups, where 44% (P = .271) and 45% (P = .213) of the
patients, respectively, used opioids. At POD 2, the percent-
age of patients using opioids continued to decrease in all
groups and converged to about 15% by POD 3.

A similar trend is seen when the average number of opi-
oid pills consumed by these groups is analyzed (Figure

2b). The only statistically different pill consumption was
observed on POD 0 where opioid users in the Lidocaine
group consumed an average of 1.62 pills as compared with
1.08 (P = .214) and 0.70 (P = .013) pills in the Marcaine
and Exparel groups, respectively. Total pill consumption
on POD 1-3 was similar in all groups.

Pain Control and Medication Use

The percentage of patients who required no pain medication
(opioids or otherwise) was also recorded for POD 0-3 (Figure
3a). On POD 0, 50% of patients in the Exparel group required
no pain medications as compared with the Lidocaine and
Marcaine groups where 22% (P=.011) and 29% (P =.092), of
patients were medication free. By POD 1, this percentage
decreased in the Exparel group to 39% whereas it increased to
30% and 44% in the Lidocaine and Marcaine groups, respec-
tively, without reaching statistical difference. For POD 2 and
POD 3, the percentage of people not requiring any pain medi-
cation continued to increase in all groups and reached an aver-
age of 68% by POD 3.

An analysis of patients who were deemed pain-free (defined
as a VAS score < 2) while also not using any opioid medication
was also performed (Figure 3b). On POD 0, 50% of patients
who received Exparel were pain-free without requiring opi-
oids, which was statistically higher than Lidocaine at 16% (P =
.002) and Marcaine at 21% (P =.017). This trend continued on
POD 1 with Exparel at 47% (P = .474), Marcaine at 40%, and
Lidocaine at 32% (P = .118). By POD 2-3, the percentage of
patients in this category converged and there were no statistical
differences between them.

Adverse Reactions

All adverse reactions experienced by patients in the first 3
days after surgery were recorded (Table 1). The percentage
of patients reporting any adverse reaction at any time in the
first 3 days after surgery was significantly lower in the
Exparel group as compared with the Marcaine and Lidocaine
groups. Only 4% of the Exparel patients reported adverse
reactions as opposed to 13% (P =.017) and 10% (P =.133)
of patients in the Lidocaine and Marcaine groups, respec-
tively (Figure 4). The most common reactions reported
included dry mouth, nausea, lack of energy, and itching,
whereas the least common reactions were dizziness, cough-
ing and a sensation of bloating. There were no adverse reac-
tions requiring emergency room visits, hospitalization, or
reoperation in any group.

Discussion

Effective postsurgical pain control is an essential prerequi-
site for procedures that are performed on an ambulatory
basis, particularly in hand surgery. The most effective pain
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Figure 2. (a) Percentage of patients in each anesthetic group that required opioid medications during the first 3 days after surgery.
(b) Average number of pills consumed by the subset of patients requiring opioid medications during the postoperative period.
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Figure 3. (a) Percentage of patients in each anesthetic group that required no medications (opioid or otherwise) during the first 3
days after surgery. (b) Percentage of patients who report being pain-free (VAS score < 3) while not taking any opioid medication.

Note. VAS, visual analog scale.

management is achieved with a multimodal strategy
involving regional, intravenous, and local infiltration of
anesthetics perioperatively, and typically a combination of
opioid medication and NSAIDs postoperatively. Despite
the use of these strategies, it is estimated that up to 30% to
40% of ambulatory surgical patients suffer from moderate
to severe pain during the first 24 to 48 hours after their
discharge." Pain often times will interfere with sleep and
daily functioning and remains the most common reason for
recurrent general practitioner office visits and unantici-
pated hospital admissions.>'**" This is especially true in
patients undergoing hand surgery. Chung et al* prospec-
tively studied 1008 consecutive ambulatory surgical
patients across 8 surgical specialties and found that in the
recovery room, orthopedic patients (including hand surgi-
cal cases) had the highest incidence of pain, more so than
urologic, general surgery, and plastic surgery patients.

Furthermore, a survey study administered by Rawal et al'?
revealed that 37% of hand surgery patients will suffer from
moderate to severe pain postoperatively, affecting their
function and quality of life in the immediate postoperative
period.

Achieving a balance between adequate analgesia and
safety can be a challenging task. Increasing the intake of
opioids might be an attractive solution for patients but the
well-known opioid-induced adverse effects such as respi-
ratory depression, urinary retention, nausea, vomiting,
central nervous system depression, pruritus, and constipa-
tion make this option often impractical and even danger-
ous.” However, local anesthetics once carefully
administered tend to have a safer profile and predomi-
nantly have minimal systemic effects postoperatively.
However, despite attempts to prolong their action through
the use of adjuvants, vehicles, and gel formulations of
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Table I. Summary of AEs.
Lidocaine (n = 53) Marcaine (n = 50) Exparel (n = 51) Total (n = 154)
n (%) n (%) n (%) n (%)
Patients with one or more AE 7(13.2) 5(10) 2 (3.9) 14 (9.1)
Dry mouth 4(7.5) 2 (4.0) 0 (0) 6 (3.9)
Nausea 5 (9.4) 0 (0) I (2.0) 6 (3.9)
Vomiting 3(5.7) 0 (0) I (2.0) 4(2.6)
Feeling drowsy 2(3.8) 2 (4.0) 0(0) 4 (2.6)
Trouble sleeping 2(3.8) 0(0) 0(0) 2 (1.3)
Feeling bloated 1 (1.9) 0 (0) 0 (0) 1 (0.6)
Constipation 1 (1.9) I (2.0) 0 (0) 2(1.3)
Trouble urinating 1 (1.9) I (2.0) 0 (0) 2(1.3)
Itching 3(57) 3 (6.0) 0 (0) 6 (3.9)
Dizziness 1 (1.9) 0 (0) 0 (0) 1 (0.6)
Sweating 0 (0) 2 (4.0) 0 (0) 2(1.3)
Coughing 0 (0) 0 (0) I (2.0) 1 (0.6)
Lack of energy 4 (7.5) 1 (2.0) 1 (2.0) 6 (3.9
Note. AEs, adverse events.
series, the patients who received Lidocaine reported the
e most pain by the end of POD 0 when compared with the
12% other two groups, suggesting that its anesthetic effects
F o wear off the earliest. In contrast, both the Marcaine and
It Exparel groups reported similarly low pain scores indicat-
Ao ing that the Marcaine received in the operating room by
E the patients in the 2 groups provided adequate pain relief
g b though the end of the operative day. By POD 1, the
3 Marcaine effects appear to wear off and patient discomfort
- _ | increased as compared with the Exparel group where pain
- H control continues. By POD 2 and more so by POD 3, dif-
0% — ference in pain scores diminished between the 3 groups
Hdocaine Marcaine e indicating that either the pain levels for this procedure

Figure 4. Patient reported percentage of adverse reactions
based on the anesthetic group.
Note. AE, adverse event.

classic analgesics and anesthetics, the typical duration of
local anesthetic pain control has been approximately 24
hours.” The introduction of new-generation extended-
release local anesthetics, such as Exparel, for postopera-
tive pain control has the potential of extending the
anesthetics effect postoperatively.

Even though multiple studies have been conducted in
recent years, looking at the efficacy of Exparel in a num-
ber of surgical specialties such as plastic surgery and joint
arthroplasty, to the best of our knowledge this study is
the first report on the efficacy of Exparel in hand surgery.
We compare the efficacy of Lidocaine, Marcaine, and
Marcaine followed by a postoperative injection of Exparel,
for patients undergoing single TFR surgery in a wide
awake fashion without sedation or a tourniquet. In our

have reached their baseline values or that all 3 anesthetic
agents lost their efficacy within the first 2 days. Pain
improvement in the Marcaine and Exparel groups follows
a very similar slope for POD 1-3, but Exparel shows a
consistently lower score throughout the study period. In
contrast, the Lidocaine group had a steady and steeper
decrease in the pain scores over POD 0-3.

This pattern and duration of pain relief is similar to
what has previously been described in the literature.
Thomson and Lalonde'® performed a randomized double-
blind comparison of duration of anesthesia among
Lidocaine and Marcaine in digital nerve block and report
that Marcaine provided significantly longer digital anes-
thesia time with average of 24.9 hours as compared with
2% Lidocaine that averaged 4.9 hours. In addition, in a
double-blind randomized study by Spivey et al,'® patients
undergoing minor surgery in the emergency department
reported significant pain 1 hour after closure of their
wound when Lidocaine was used, but not until 6 hours
later if they received Marcaine.
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Perhaps more important than the absolute pain scores is
patient utilization of opioids to achieve adequate pain con-
trol. A significantly lower percentage of patients in the
Exparel group required opioids to control their pain on
POD 0, when compared with the patients in the Marcaine
group. Furthermore, the small percentage of Exparel
patients who reported taking narcotics consumed on aver-
age less opioid tablets. These trends continued on POD 1,
but by POD 2-3 there were no differences in opioid con-
sumption between the groups. In addition, the Exparel
group also comprised the highest percentage of patients
requiring no pain medication (opioid or otherwise) on POD
0. Given that the 3 groups required varying amounts of
pain medications to attain a comfortable postoperative pain
control, a subgroup analysis was performed to separate the
effects of local anesthetics from those of oral opioids. Half
of all the patients in the Exparel group did not require any
opioids on POD 0, while also reporting that they were pain-
free (VAS score < 2). This was statistically different than
both the Marcaine and Lidocaine groups, of which only
about 20% were able to achieve pain control with no opi-
oids. This trend continued on POD 1 but was undetectable
by POD 2 and 3. By then, most patients, regardless of anes-
thetic used, do not have much pain from TFR surgery and
have no need for narcotics.

From our data, it appears that Exparel makes a difference
in pain perception the first 1 to 2 days after surgery, which is
in agreement with what has been reported in other series. In a
recent randomized, multicenter, double-blind phase 3 clinical
study,® Exparel was compared with placebo for the preven-
tion of pain after bunionectomy. Using a numeric rating scale
(NRS) for pain, scores were significantly lower in patients
treated with Exparel as compared with patients receiving pla-
cebo at 24 and 36 hours. They also found that more patients
in the Exparel group avoided use of opioid rescue medication
during the first 24 hours and were pain-free up to 48 hours
after surgery. Furthermore, in our patient population, patients
who received Exparel postoperatively reported significantly
less adverse reactions when compared with the patients
receiving Lidocaine or just Marcaine. In the same study by
Golf et al® looking at pain control after bunionectomy, they
found that fewer adverse events were reported by patients
treated with Exparel (59.8%) versus placebo (67.7%). Portillo
et al'® just completed their systematic review of prospective
studies on the use of Exparel and the analysis of the incidence
of reported adverse effects when compared with conven-
tional Marcaine or placebo in knee arthroplasty, hemorrhoid-
ectomy, augmentation mammoplasty, bunionectomy, and
healthy volunteers. They found that Exparel used in thera-
peutic doses was well tolerated, and showed a favorable
safety profile compared with Marcaine and controls.

Despite these considerations, some thought must be
given to the cost of these anesthetic agents. Exparel is sig-
nificantly more expensive than either Lidocaine or Marcaine
and therefore its cost must be balanced against the cost of

utilization versus the value of extended pain relief for the
specific procedure being performed.

Our study had some limitations. First, the patients were fol-
lowed prospectively in cohorts but not randomized. Second,
any study that depends on patient reporting, as ours did for
opioid consumption, can suffer from recall bias. Similarly,
patients were permitted to utilize over-the-counter medication
such as acetaminophens and NSAIDs postoperatively that
could have affected ultimate opioid consumption. Third, it is
difficult to discern whether the adverse events experienced
postoperatively were due to the local anesthetic or opioid use.

Overall, pain following TFR surgery performed wide
awake and without a tourniquet is low. To the best of our
knowledge, this study was the first to examine the efficacy
of Exparel in hand surgery and we identified longer pain
relief, decreased opioid consumption, and a better adverse
reaction profile with Exparel from POD 0-2, compared with
Lidocaine and Marcaine. By POD 3, the differences
between the Lidocaine, Marcaine, and Exparel groups were
minimal. More studies are needed to validate both the effi-
cacy and cost of Exparel versus other local anesthetic agents
in patients undergoing more extensive and painful hand and
other orthopedic procedures.
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