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ABSTRACT
In the medical community there is a widely held belief that epinephrine should not be used with
lidocaine when attempting a digital block because it will cause tissue gangrene. This belief is rein-
forced by several of the more prominent emergency textbooks, but a review of the medical litera-
ture fails to reveal a sound basis for this dogma.

RÉSUMÉ
Au sein de la communauté médicale, il existe une notion très répandue selon laquelle on ne doit
pas utiliser de l’épinéphrine avec de la lidocaïne lors d’une tentative de bloc digital en raison du
risque de gangrène. Cette notion est renforcée par plusieurs manuels de médecine parmi les plus
reconnus. Or, une revue de la littérature médicale ne fournit aucune base solide à ce dogme.
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Introduction

The conventional teaching is ingrained: When performing
a digital ring block, lidocaine preparations containing epi-
nephrine should never be used, for fear they will cause an
ischemic finger or toe. This belief has become medical
dogma, and it is taught to generation after generation of
medical students. The rationale is simple: Epinephrine ac-
tivates alpha receptors in vascular endothelium, causing
constriction of peripheral blood vessels.1 In end arteries,
vasoconstriction will lead to ischemic necrosis of the in-
volved tissue. The logic is compelling, but is the conclu-
sion valid?

The textbooks

Tintinalli’s most recent Emergency Medicine: a Compre-
hensive Study Guide states: “Epinephrine should never be
used in an end-arterial field, e.g., digits, pinna, nose, pe-
nis.”2 Rosen’s current Emergency Medicine: Concepts and

Clinical Practice is less dogmatic but offers the following:
“Vasoconstrictors should be avoided in most wounds but
can be used to prolong the effect of regional blocks (except
in fingers or toes) and to decrease bleeding.”3 Thus, these
highly regarded emergency medicine textbooks agree with
the classical teaching.

The literature

A PubMed search of the National Library of Medicine’s
MEDLINE database, using the terms “lidocaine” and “epi-
nephrine” and “finger” with no specified limits generated
15 journal citations. Eleven papers were excluded from
this discussion: 3 were written in a language other than
English, 2 dealt with accidental epinephrine injection from
an autoinjector device, 2 pertained to brachial plexus nerve
blocks, 1 addressed digital perfusion in patients who re-
ceived intra-oral injections, 1 discussed topical anesthesia
(LET vs. EMLA), 1 described the role of endogenous epi-
nephrine in vasoconstriction and 1 discussed phentolamine
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reversal of epinephrine-induced vasospasm. The remaining
4 papers are relevant to this discussion.

In a 1998 paper, Wilhelmi and colleagues described us-
ing a 1% lidocaine solution and 1:100 000 or 1:200 000
epinephrine (total volume, 4 to 6 mL) to treat 23 patients
with finger injuries.4 The authors performed fracture reduc-
tions, laceration and tendon repairs, lesion excisions and
nail bed repairs with no apparent complications.

In 2001, the same authors published a randomized dou-
ble-blind trial comparing 1% lidocaine with 1:200 000 epi-
nephrine (n = 31) vs. 1% lidocaine alone (n = 29) for post-
traumatic or elective digital procedures.5 In this study, the
anesthetic solutions were infiltrated directly into the in-
volved fingers using a 30-gauge needle. The authors docu-
mented no complications in the epinephrine-containing
group, and reported that 1 of 31 patients (3.2%) in the epi-
nephrine group versus 5 of 29 (17.2%) in the lidocaine only
group required an additional injection to maintain anesthe-
sia. Tourniquets were required for hemostasis in 9 (29%) of
31 patients in the epinephrine group versus 20 (69%) of 29
patients in the lidocaine only group (p < 0.002). These au-
thors now routinely use epinephrine for digital blocks in
their institution and report that there have been no episodes
of digital gangrene in 121 patients treated.

In 1998, Sylaidis and coworkers used 2% lidocaine with
a higher (1:80 000) concentration of epinephrine to per-
form digital blocks in 100 consecutive patients.6 In this
prospective study of digital arterial perfusion, the authors
noted a temporary reduction in digital blood flow yet fin-
ger perfusion was maintained in every case.

The most compelling paper was published by Denkler,7

who searched Index Medicus for the years 1880 to 1966,
examined major textbooks from 1900 to 2000 and reviewed
the National Library of Medicine’s electronic medical data-
base from 1966 to 2000. This 120-year review of the
world’s literature uncovered 21 cases of digital gangrene in
the context of epinephrine use; however, the author notes
that in all these cases, multiple other conditions, including
hot soaks, tight tourniquets and infection, were also present.
None of the 21 cases involved lidocaine (all were related to
older anesthetics like cocaine and eukain) and in 17 cases,
epinephrine concentrations were unknown because the dilu-
tion was formulated manually rather than by standard com-
mercial methods. Denkler found no reports of digital gan-
grene after the introduction of standardized commercial
lidocaine with epinephrine in 1948, and concluded that
there is no consistent evidence that current preparations of
local anesthesia with epinephrine cause digital necrosis.6

The evidence suggests an absence of harm when using
epinephrine in digital nerve blocks; however, there are lim-

itations to the studies quoted. Some were drawn from the
plastic surgery literature, their sample sizes tend to be
small, and a significant proportion of patients studied did
not have traumatic injuries. Consequently, their results
may not be directly applicable to the emergency depart-
ment, where most patients have traumatic injuries and
where rare, low-likelihood complications may become ap-
parent based on the large volume of patients treated.

What is clear is that digits have, on occasion, demon-
strated a remarkable resistance to ischemic insults. Severed
fingers have been successfully reimplanted after up to 42
hours of warm ischemia,8 although this type of example
should by no means be taken to represent typical digital vi-
ability or a desirable event. What is also clear is that it is
time to re-examine and challenge the medical dogma for-
bidding epinephrine use in digital blocks and proceed with
clinical trials in the emergency setting.

Conclusion

The widely held belief that epinephrine cannot be used with
lidocaine to perform digital blocks is not supported by the
medical literature. Epinephrine may, in fact, reduce the need
for tourniquets and repeated digital injections, and there are
no modern-day reports to suggest that epinephrine in com-
mercial lidocaine preparations causes finger gangrene.
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