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Wide-Awake Surgery With Local Anesthesia
and Epinephrine Is Safe

ASIF M. ILYAS, MD, MBA; JOHN D. JENNINGS, MD; LAUREN BANNER, BS; JONAS L. MATZON, MD

Hand and upper extremity surgery performed with the patient wide awake
involves the use of a local anesthetic and epinephrine. Controversy persists as
to whether epinephrine is safe for use in the hand. The goal of this study was
to evaluate the safety of epinephrine in hand and upper extremity surgery. The
hypothesis was that epinephrine is safe and can be used for a wide breadth of
surgical procedures of the hand and upper extremity. A 4-year retrospective
chart review was conducted of consecutive patients undergoing wide-awake
surgery performed by 2 surgeons at a single institution. All procedures were
performed with local anesthesia and epinephrine. Data collected included pa-
tient demographics, procedure volume, procedure type, surgical setting, and
complications related to epinephrine use. During the study period, 4054 con-
secutive patients underwent 4287 wide-awake procedures with local anesthe-
sia and epinephrine. Average patient age was 59 years, and 64% of patients
were female. No complications occurred as a result of the use of epinephrine,
and no tissue necrosis, phentolamine reversal, anaphylaxis, or readmissions
occurred. No patients required conversion to general anesthesia or monitored
anesthesia care. This analysis of more than 4000 consecutive patients undergo-
ing wide-awake hand and upper extremity surgery with epinephrine confirmed
that epinephrine use is safe, with no reported cases of tissue necrosis, reversal,
readmission, anaphylaxis, or anesthetic conversion. Epinephrine is safe for use
in the hand and upper extremity for patients undergoing wide-awake hand
surgery with a local anesthetic. [Orthopedics. 2020;43(6):e529-e532.]

o avoid the risks of general anes-
thesia, hand surgeons frequently
perform outpatient surgery solely
with local anesthesia, often referred to as
wide-awake hand surgery. Compared with
general anesthesia, wide-awake surgery
is associated with decreased costs, less
perioperative time, fewer postoperative

restrictions, decreased complication rates,
and improved ability to perform intraop-
erative evaluation predicated on patient
cooperation.'® The standard technique
for performing wide-awake hand surgery
involves the use of both a local anesthetic
and epinephrine. The rationale for the use
of epinephrine is twofold. First, it mini-

NOVEMBER/DECEMBER 2020 | Volume 43 ¢ Number 6

mizes bleeding, which avoids both the
need for a tourniquet and the associated
pain. Second, it improves the duration of
effect of the local anesthesia. Earlier stud-
ies showed the safety of epinephrine in the
hand and fingers and the effectiveness of
phentolamine reversal if needed.”
Despite evidence to the contrary, some
medical providers believe that the use of
epinephrine in the hand may increase the
risk of digital necrosis.”!! This perception
appears to stem from historic complica-
tions with procaine that have been errone-
ously attributed to epinephrine. Procaine
acidifies over time, and before 1972, med-
ication did not have expiration dates. As a
result, the use of aged procaine resulted in
many reported cases of finger necrosis.!'?
Most of the current evidence of the safe-
ty of epinephrine with wide-awake hand
surgery comes via Canada through the Dal-
housie Project, which reported no cases of
epinephrine-related complications in 3110
consecutive cases."!%1213 To confirm this
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Table 1
Characteristic No.
Patients 4054
Male 1466 (36%)
Female 2588 (64%)
Hypertension 781 (19%)
Active smoker 293 (7%)
Vascular disease 267 (7%)
Diabetes 240 (6%)
Coagulopathy 122 (3%)
Renal disease 85 (2%)
Comorbidities not 404 (10%)
found

finding with separate surgeons in a different
country, the current authors reviewed their
consecutive experience performing wide-
awake hand and upper extremity surgery
with the routine use of epinephrine. The
primary study hypothesis was that epineph-
rine is safe for use in surgical procedures of
the hand and upper extremity. The second-
ary goal of the study was to elucidate the di-
versity of procedures that can be performed
with wide-awake surgery.

MATERIALS AND METHODS

After institutional review board ap-
proval was obtained, a 4-year retrospective
chart review was conducted of all surger-
ies performed under local anesthesia with
epinephrine by 2 board-certified orthope-
dic hand surgeons (A.M.I., J.L.M.) at an
outpatient surgical center. Demographic
information, medical comorbidities, type
of procedure performed as determined by
Current Procedural Terminology code,
and complications related to the anesthet-
ic and/or epinephrine were recorded. All
of the patients were available for follow-
up to at least the first postoperative visit,
typically 7 to 14 days postoperatively.

For both participating surgeons, stan-
dard indications for surgery of the hand and
upper extremity with only local anesthesia
and epinephrine included all procedures
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of the fingers, all soft tissue procedures of
the hand and wrist, select bony or fracture
procedures of the hand and wrist, and se-
lect procedures of the forearm and elbow.
Contraindications to surgery with only lo-
cal anesthesia and epinephrine included
a history of hand vasospasm (ie, CREST
syndrome: calcinosis, Raynaud’s phenom-
enon, esophageal dysfunction, sclerodacty-
ly, telangiectasias) and a history of allergic
reactions to either lidocaine or epinephrine.

Both treating surgeons used a standard
protocol for wide-awake procedures. Pa-
tients were greeted in the preoperative area,
where a mixture of 9 mL of 1% lidocaine
with 1:100,000 epinephrine was combined
with 1 mL of 8.4% bicarbonate mixed 10
mL:1 mL and injected into the planned sur-
gical site. The details of this technique were
described by Lalonde! and were adopted by
the study surgeons. For safety, the mixture of
1% lidocaine with epinephrine was diluted,
based on procedure type and patient weight,
as needed to keep the cumulative dose at less
than 7 mg/kg.'*!5 Patients were taken to the
operating room, where an initial test for pain
sensation was performed after standard ster-
ile preparation and draping. An additional
mixture of 1% lidocaine with 1:100,000 epi-
nephrine was available in the operating room
to supplement anesthesia if necessary.

At the completion of surgery, sterile
dressings were placed and patients were
taken to a postoperative area. They re-
ceived a full set of discharge instructions
before departure, including instructions for
how to identify signs of prolonged isch-
emia. There was no routine observation
period to monitor the status of the finger or
hand before discharge.

RESULTS

A total of 4054 patients who underwent
4287 consecutive wide-awake procedures
with local anesthesia performed by the 2
surgeons were reviewed during the course
of 4 years. Average patient age was 59
years (range, 6-98 years) and the cohort
consisted of 1466 male and 2588 female
patients (Table 1). Overall, 240 patients

had diabetes (6%), 122 patients had pre-
existing coagulopathy (3%), and 267 pa-
tients had peripheral vascular disease (7%).
During the collection period, no com-
plications related to the use of epineph-
rine occurred, including finger or tissue
necrosis. No patients required phentol-
amine reversal or further monitoring with
an unplanned admission or early return to
the office for concern about epinephrine-
induced ischemia. No patients had an al-
lergic reaction or anaphylaxis attributed to
lidocaine or epinephrine. Table 2 shows
the diversity and quantity of procedures
performed under local anesthesia, includ-
ing 4062 soft tissue procedures and 225
bony procedures. Finally, no patients re-
quired unplanned intraoperative conver-
sion to sedation or general anesthesia.

DIScussION

Wide-awake surgery performed un-
der local anesthesia with epinephrine has
been adopted successfully both nation-
ally and internationally.!>!%!* Mounting
evidence shows that wide-awake surgery
offers many benefits, such as decreased
opioid use, patient convenience, cost sav-
ings, improved surgical quality, acceler-
ated rehabilitation, and improved safety
for those who are unwilling or unable to
undergo general anesthesia.?’-%8

Davison et al?’ showed that opioid use
after carpal tunnel release was 5% for
wide-awake patients compared with 68%
for sedated patients. Preoperative labora-
tory and medical workup was required for
only 3% of patients who underwent wide-
awake surgery vs 48% of those undergo-
ing sedation. Additionally, preoperative
anxiety levels were significantly lower
among those undergoing wide-awake sur-
gery. Hustedt et al?! performed a compar-
ative study of 4615 patients undergoing
hand surgery and reported significantly
fewer complications with wide-awake
procedures vs general anesthesia, particu-
larly among patients older than 65 years.

Recently, several authors analyzed cost
savings with wide-awake surgery. Alter et
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al® compared the cost of mini-open carpal
tunnel release performed wide awake vs
under sedation and found total savings of
nearly $2000 per case with wide-awake
surgery. Similarly, Rhee et al® reported cost
savings of 85% and 70% for carpal tunnel
release and trigger finger release, respec-
tively, when performed wide awake. Like-
wise, Codding et al??> examined the cost of
trigger finger release surgery and found
savings of more than $100 in anesthesia
costs with the use of local anesthesia only,
despite an exceedingly short case time.

Beyond cost savings, wide-awake sur-
gery offers benefits in terms of outcomes
and rehabilitation. Perhaps most notably,
wide-awake flexor tendon repair surgery
allows the surgeon to assess repair site
integrity and gapping and facilitates vent-
ing pulleys as needed by permitting intra-
operative active flexion and extension.?>>
With this technique, Higgins et al® showed
a reduced rupture rate, with no re-ruptures
among patients who followed a prescribed
postoperative therapy protocol. Tang?6-28
found a substantially reduced rate of post-
operative tenolysis after wide-awake flexor
tendon repair surgery because it allowed
judicious pulley venting.

Although wide-awake hand surgery of-
fers many benefits, the fear of tissue ischemia
and digital necrosis with the use of epineph-
rine still exists. However, evidence continues
to mount in challenging this dogma. Lalonde
et al'® reported no cases of necrosis or tissue
loss in 3110 consecutive injections with epi-
nephrine. Chowdhry et al’ and Sardenberg
et al'” found similar results in 1111 and 488
patients, respectively. In the current study, no
epinephrine-related complications occurred
in more than 4000 consecutive surgical pro-
cedures. The current findings reinforce ear-
lier reports of the safety of epinephrine use
in the hand and upper extremity.

Interestingly, several case reports re-
cently described digital ischemia after in-
jection with epinephrine. Zhu et al® report-
ed finger ischemia after ipsilateral carpal
tunnel and trigger release. Although the
patient received twice the recommended

Table 2

Procedure No.
Trigger finger release 1062
Endoscopic carpal tunnel 834
release

Open carpal tunnel release 798
Mass excision, finger 250
De Quervain’s release 222

Incision and drainage/foreign 121
body excision

Dupuytren’s fasciectomy 121
Extensor tendon repair 95
Closed pinning metacarpal/ 68

phalanx fracture

Volar mass/ganglion excision 57
Local/rotational flap/graft 55
Mucous cyst excision 53

Interphalangeal joint arthrod- 52
esis

Dorsal mass/ganglion excision 47

Arthrotomy wrist/finger joint 47

Tendon transfer 44
Flexor tendon repair 41
Removal of hardware 35
Nail bed repair/ablation 34

Cubital tunnel release (in situ 33
or transposition)

Interphalangeal joint osteo- 32
phyte excision

Flexor tenolysis 27
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Table 2 (cont'd)

Cases and Volume

Procedure No.
Open reduction and internal 26
fixation metacarpal/phalanx

Digital nerve repair 17
Digital neurolysis 17
Extensor tenolysis 16
Amputation, finger 21
Skin neoplasm excision 11
Thumb carpometacarpal 9
arthroplasty

Mass excision elbow/shoulder 8
Guyon’s canal release 5
Open reduction and internal 5

fixation distal radius
Distal ulna resection

Posterior interosseous nerve

neurectomy

Synovectomy 3
Median nerve repair 2
Thumb ulnar collateral liga- 2
ment repair

Finger closed reduction 2
Ppstaxial polydactyly exci- 2
sion

Interphalangeal joint arthro- 2
plasty

Sagittal band repair 1
Distal radius closed reduction 1
Proximal row carpectomy 1

digital injection dose of epinephrine and
had a history of vasospastic disease, phen-
tolamine reversal approximately 14 hours
postoperatively was effective.® Similarly,
Zhang et al®® reported a patient who had
digital necrosis after 3-finger trigger re-
lease. Images of the fingers were consis-
tent with a hot water burn injury from
submersion rather than ischemia from
epinephrine.” Likewise, Ruiter et al®
reported a case of fingertip necrosis that
was attributed to the patient’s attempt to
regain sensation in the fingertips postop-
eratively through submersion in hot water.
These complications must be interpreted
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with care before direct causation can be
assigned to the use of epinephrine.

Strengths of this study included the large
patient population, the consistent technique
for the use of lidocaine with epinephrine, and
the consecutive case analysis. Weaknesses
included the retrospective nature of the study
and the inclusion of only 2 surgeons.

CONCLUSION

In the current cohort of more than 4000
patients, local anesthesia with epinephrine
was safe and effective for a diverse range
of surgical procedures. Given the many
advantages of this technique, surgical ap-
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plications in the upper extremity will likely
continue to expand. Most of the data on
the safety and effectiveness of wide-awake
hand surgery come from a small number of
international institutions and authors. The

current study found no instances of digital
necrosis and no need for phentolamine re-
versal among more than 4000 consecutive
patients. These findings further challenge
the essentially disproven dogma that epi-
nephrine use in the hand is contraindicated.
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