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Background: Three local anesthetics are commonly used for digital nerve block:
2% lidocaine with 1:100,000 epinephrine, 2% lidocaine, and 0.5% bupivacaine.
The authors have not identified a study that has compared these three agents
in digital nerve block in a randomized fashion. The goal of this study was to
determine which of the three agents provided the longest duration of digital
nerve blockade.
Methods: Thirty volunteers had the long finger of each hand along with one
of their small fingers anesthetized with one of the above agents, respectively. The
local anesthetic agent to be used in each finger was randomized. A double-blind
design was used. Volunteers reported the time that each of their fingers returned
to normal sensation at the tip. An analysis of variance was used to detect
significant differences among the three groups, and subsequent pair-wise com-
parisons were performed using post hoc Tukey tests.
Results: The mean duration of anesthesia was as follows: 0.5% bupivacaine, 24.9
hours; 2% lidocaine with epinephrine (1:100,000), 10.4 hours; and 2% lido-
caine, 4.9 hours. In both the Bonferroni and Tukey tests, all three agents
provided significantly different durations of digital nerve blockade (p � 0.01).
Conclusions: At an average of 24.9 hours, bupivacaine (0.5%) provides a sig-
nificantly longer digital anesthesia time than the average 10.4 hours achieved
by 2% lidocaine with epinephrine (1:100,000), which in turn provides twice as
long an anesthesia time as 2% lidocaine (average, 4.9 hours). (Plast. Reconstr.
Surg. 118: 429, 2006.)

Many different local anesthetic prepara-
tions are available to the modern hand
surgeon. Although there may be some

disagreement as to the ideal agent for digital
nerve block, most surgeons would agree that the
ideal agent should provide a relatively long du-
ration of anesthesia. This property allows time
for unhurried completion of complex surgical
cases and provides a long period of postopera-
tive pain relief for the patient. Historically, the
most commonly used agents in digital nerve
block have been plain lidocaine or bupivacaine.
Recently, the use of lidocaine with epinephrine
has undergone a resurgence of popularity.1–10

Kour et al.11 reported a case series in which a
50:50 mixture of 1% lidocaine and 0.5% bupiv-

acaine was used for anesthesia in 10 cases of
digital replantation. A sensory block ranging
from 10 to 18 hours was achieved without the
need for supplementary analgesia. In a random-
ized double-blind trial, Reichl and Quinton
found lidocaine to have a significantly shorter
mean duration of digital nerve blockade (1
hour) when compared with bupivacaine (7.9
hours), respectively.12 The patient group studied
by Spivey et al. reported significant levels of pain
1 hour after minor surgery when lidocaine was
used but not until 6 hours later when they had
received bupivacaine.13 It should be noted that
wounds in this study were not limited to the
finger and hand, which may account for differ-
ences in duration of action of the local anesthet-
ics when compared with other reports. Ocker
noted a duration of blockade of 3.95 hours for
lidocaine and 13.8 hours for bupivacaine when
used in toe digital nerve blocks.14 Nodwell and
Lalonde reported a case series of anesthesia in
fingers lasting an average of 9 hours 9 minutes
after three injections of lidocaine with epineph-
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rine. However, saline was injected into those
digits as well, which may have altered the dura-
tion of anesthesia.15

There is a need for a local anesthetic agent
with consistent, predictable, and lengthy dura-
tion of action in digital nerve block. Likewise,
there is a need to quantify the duration of anes-
thesia provided by each agent used for digital
nerve block. To the best of our knowledge, there
has never been a randomized double-blind com-
parison of the duration of digital nerve blockade
provided by (1) 2% lidocaine, (2) 2% lidocaine
with epinephrine (1:100,000), and (3) 0.5% bu-
pivacaine. The purpose of this work was to carry
out such a study.

PATIENTS AND METHODS
After approval by the internal ethics review

board of the Atlantic Health Sciences Corpora-
tion, 30 volunteer subjects of both sexes were re-
cruited. Informed consent was obtained from all
volunteers before participation in the study. The
study population consisted of staff doctors, resi-
dents, nurses, physiotherapists, occupational ther-
apists, and other allied professionals. Subjects
were disqualified from participation in this study
if they were allergic to local anesthetics or meth-
ylparaben preservative, pregnant, or known to
have preexisting digital vascular ischemia.

The same investigator performed all of the
injections in an identical manner. The injections
were performed into the right and left long fingers
and into either the left or the right small finger,
which was determined in a randomized manner.
The technique for injection was that of a single
volar injection at the metacarpophalangeal flex-
ion crease. A volume of 1.8 ml of local anesthetic
was injected in the center of the palmar surface of
the finger. The injectate was placed into the sub-
cutaneous plane. Care was taken not to enter the
flexor tendon sheath.

Each volunteer had three fingers injected as
outlined above, with 2% lidocaine, 2% lidocaine
with 1:100,000 epinephrine, or 0.5% bupivacaine,
respectively. Each subject received one injection
in a small finger and one injection in each long
finger. The designation of which agent was used in
which finger was randomized by using a random
numbers table. A double-blind design was used,
with neither the injector nor the subject being
aware of the agent being injected into each digit.
The investigator recorded the time of the initial
injections. The volunteers were asked to record
the exact time of day that the fingertip of each of

the three fingers regained completely normal sen-
sation.

Statistical Analysis
An analysis of variance was used to detect sig-

nificant differences between groups, and subse-
quent pair-wise comparisons were performed us-
ing post hoc Tukey tests. Bonferroni corrections
were used to account for multiple comparisons.
Ninety-five percent confidence intervals sur-
rounding each mean were calculated. Minitab Re-
lease 14 statistical software (Minitab, Inc., State
College, Pa.) was used to perform the tests and
calculate the confidence intervals.

RESULTS
The longest duration of digital nerve blockade

was provided by 0.5% bupivacaine (mean, 24.9
hours; 95 percent confidence interval, 22.4 to
27.4), followed by 2% lidocaine with epinephrine
(1:100,000) (mean, 10.4 hours; 95 percent confi-
dence interval, 9.4 to 11.4), followed by 2% lido-
caine (mean, 4.9 hours; 95 percent confidence
interval, 4.2 to 5.6). In both the Bonferroni and
Tukey 95 percent simultaneous confidence inter-
vals, all three agents were found to have signifi-
cantly different durations of digital nerve block-
ade (p � 0.01) (Fig. 1).

DISCUSSION
The results of this study indicate that bupiva-

caine provides a significantly longer (24.9 hours)
duration of digital nerve blockade than 2% lidocaine
with epinephrine (1:100,000) (10.4 hours). In turn,

Fig. 1. Mean duration of digital nerve blockade provided by 2%
lidocaine (4.9 hours), 2% lidocaine with epinephrine (1:100,000)
(10.4 hours), and 0.5% bupivacaine (24.9 hours). Bupivacaine pro-
vides significantly longer digital nerve block than lidocaine with
epinephrine, which in turn provides significantly longer digital
nerve block than plain lidocaine (p � 0.01).
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2% lidocaine with epinephrine (1:100,000) provides
a significantly longer duration of digital nerve block-
ade than plain 2% lidocaine (4.9 hours).

This finding allows the hand surgeon to tailor
the local anesthetic used to meet the needs of the
particular procedure and patient. For example, a
short, relatively noninvasive procedure might re-
quire plain lidocaine. The short duration of digital
nerve blockade provided by this agent would allow
a return of sensation quickly and avoid prolonged
anesthesia, which can be annoying for a patient
who does not require significant analgesia in the
form of nerve block.

Conversely, for a case of digit replantation,
bupivacaine would be the most logical choice.
The long duration of action would allow for the
procedure to be completed and still provide
postoperative analgesia with a single block. This
could all be achieved without the relative re-
duction in perfusion that occurs when epineph-
rine-containing local anesthetic preparations
are used.

Lidocaine with epinephrine provides two ad-
vantages. First, it adds versatility to the choice of
digital blocks, as it provides anesthesia with a
duration that is twice as long as lidocaine with-
out epinephrine but half as long as with bupiv-
acaine. Second, the epinephrine component
provides hypoperfusion akin to a chemical tour-
niquet where it is injected into the finger. This
provides better visualization of the operative
field and has reduced the need for a tourniquet
and general anesthesia for many operations in
the practice of some surgeons.16 In our own
experience, the senior author of this article par-
ticipated in a prospective study in six cities with
nine surgeons in which a total of 3110 consec-
utive low-dose (1:100,000) epinephrine injec-
tion cases were performed with 1340 injections
into the fingers and 1770 injection cases into the
hand.17 There were no cases of digital infarction
and no cases of requirement for phentolamine
injection.

One possible limitation of this study is that we
treated the long and small fingers equally. We
have made the assumption that there is no differ-
ence between the duration of local anesthetic ef-
fect attributable to the length of the finger. We
have done this because the local anesthetic is only
injected at the finger base, where we are blocking
the two digital nerves. Those two nerves either
conduct or do not conduct past that block, and
when the block wears off, the whole nerve con-
ducts, whether shorter or longer. It was our feeling
that the length of the nerve past the block was not

important enough to stop us from comparing the
duration of the nerve blocks simultaneously in
three fingers so we could avoid other variables
introduced had we injected the three drugs at
different times.

CONCLUSIONS
Our data confirm previous assertions that bu-

pivacaine provides significantly longer (24.9
hours) duration of digital nerve blockade when
compared with plain lidocaine (4.9 hours). This
study provides novel information about the dura-
tion of action of lidocaine with epinephrine in
digital nerve block. The intermediate duration of
digital nerve block provided by lidocaine with epi-
nephrine (10.4 hours) allows a greater degree of
flexibility in both planning an operative proce-
dure and providing analgesia in the postoperative
course.
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