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Wide-awake Hand and Wrist Surgery: A
New Horizon in Outpatient Surgery

Abstract

Donald Lalonde, MD
Charles Eaton, MD
Peter C. Amadio, MD
Jesse B. Jupiter, MD

There has been increased interest in and experience with performing several surgical proce-
dures on the hand and the wrist utiliging local anesthesia in an unsedated patient. These
strgical procedures can be safely performed on an outpatient basis. Eqperience has shown
that the sirategic #se of Jocal anesthesia with epinephrine is safe and, in procedures such
as tendon repair or transfer; permits intragperative control of overall motion and function.
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This chapter discusses the correct dos-
ages of local anesthesia for specific
hand and wrist procedures, including
flexor and extensor tendon repair, ten-
don transfer, Dupuytren contracture
release, trigger finger and carpal tunnel
release, and the surgical treatment of

metacarpal and phalangeal fractures. In
addition, wide-awake techniques permit
percutaneous Dupuytren contracture
release to be performed as an office
procedure. Step-by-step techniques for
wide-awake anesthesia are described.
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Hemostasis Instead of a
Tourniquet for Hand Surgery
Many hand surgeons are moving away
from traditional surgery using a tourni-
quet and sedation to an approach that
utilizes wide-awake local anesthesia and
no tourniquet (WALANT). Lidocaine
and epinephrine are the only medica-
tions injected for anesthesia and hemo-
stasis at the locations of dissection and
where Kirschner wires will be inserted.
The benefits of the WALANT ap-
proach include the following: (1) No
sedation and no tourniquet increases
patient comfort and convenience. Pa-
tients can have hand surgery in much
the same way as a minor procedure at
the dentist. (2) Eliminating the anesthe-
siology/sedation component decreases
treatment time for minor procedures
such as carpal tunnel and trigger finger
releases. (3) During a procedure, the
ability to see and alter sutured tendons
and fixated bones and joints undergoing
a full range of active movement initi-
ated by a comfortable and cooperative

249



Hand and Wrist

patient has improved results in tendon
repair, transfer, and finger fracture
fixation."

The WALANT approach is not ap-
propriate for all patients, but most who
can have dental procedures without se-
dation will do well with this approach.

Epinephrine Is Safe

in the Finger

It was once widely believed that injected
epinephrine frequently caused finger
ischemia and necrosis. That belief was
widespread before 1948 when procaine
was the only injectable local anesthetic.
Before expiration dates were mandat-
ed by the FDA in 1972, procaine (pH
3.6) that had become increasingly acid-
ic during storage was used in surgical
procedures.? Batches of procaine with a
pH of 1 were used for injections as late
as 1948.> More finger nectosis occurred
with procaine without epinephrine
than occurred with procaine combined
with epinephrine, but epinephrine was
blamed because of its vasoconstrictive
effect.*

Level I evidence has shown that
phentolamine, an alpha blocker that be-
came available in 1957, reliably reverses
epinephrine vasoconstriction in the hu-
man finger.® However, its use is seldom
required in clinical practice.® The litera-
ture has reports from large studies that
clinical epinephrine has been used with-
out inducing infarction.%” In addition,
no cases of digital infarction have been
reported with high-dose (1:1000) acci-
dental epinephrine finger injections,®’
so it is unlikely that epinephrine would
infarct fingers at a concentration of
1:100,000. More cases of digital infarc-
tion have been reported with improp-
erly used digital tourniquets than with
lidocaine and epinephrine use, although
both are rare.!%!
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Method of Injection

The commonly used dosages of li-
docaine with epinephrine for typical
procedutes have been reported in the
literature.™'? This chapter’s authors
prefer to stay in the very safe zone of
7 mg/kg of lidocaine with epinephrine,
even though much higher doses have
resulted in nontoxic blood levels."* If
a 70-kg (154.3 Ib) patient requires an
injection of less than 50 mL to achieve
slight firmness in the whole surgical area
with Jocal anesthesia (fumescence), then
1% lidocaine is used with 1:100,000 epi-
nephrine. If 50 to 100 mL are required
{for example, spaghetti wrist), then the
solution is diluted with saline to 0.5% li-
docaine with 1:200,000 epinephrine. If
100 to 200 mL are required, such as for
tendon transfers, then the solution is di-
luted to 0.25% lidocaine with 1:400,000
epinephrine. If a surgical procedure is
expected to take longer than 2.5 hours,
up to 20 mL of 0.5% bupivacaine with
1:200,000 epinephrine is added to the
total volume. Table 1 lists the typical
volumes of local anesthetic for com-
mon procedures. The location of the
injection site is dependent on the type
of procedure performed (Figures 1, 2,
3,4,5,and 6).

Injecting Local Anesthesia

to Produce Minimal Pain

Local anesthesia injections can pro-
duce minimal pain for certain surgical

.procedures of the hand and wrist, and

the technique can be reliably taught to
medical students and residents. Most
patients feel only the first poke of a
27-gauge needle." The details of the
technique with drawings and movies
have been published elsewhere.”” The
essence of the technique is as follows:
(1) Lidocaine and epinephrine 10:1 are
buffered with 8.4% bicarbonate; (2) the

local anesthetic is warmed; (3) the atea
of injection is distracted with touch,
pinch, or pressure; (4) a 27-gauge nee-
dle is used; (5) the syringe is stabilized
to avoid needle wobble with the initial
injection until the needle site is numb;
(6) 0.5 mL of the solution are injected
subdermally and perpendicularly; the
surgeon then pauses until the patient
says that needle pain is gone; (7) an ad-
ditional 2 mL is injected before the nee-
dle is moved; then the needle is moved
antegrade very slowly and gradually,
with 1 cm of local anesthetic always
palpable or visibly ahead of the needle;
(8) needles are reinserted within 1 cm
of blanched areas; and (9) the patient is
asked for feedback on how many times
he or she feels pain during the injection
process; this will improve the surgeon’s
knowledge and ability to perform the

procedure.'s

Simplifying the Process

for Carpal Tunnel and

Minor Hand Surgery

With the WALANT approach, twice as
many carpal tunnel releases can be per-
formed in the same amount of time at
25% of the cost, even when performed
in a main operating room with full ste-
rility.’” The WALANT approach also
permits moving surgical procedures
from the operating room to the clinic,
which produces even more cost sav-
ings."® Field sterility can save additional
costs and achieve low rates of infec-
tion.” Patients who are offered this ap-
proach are as satisfied as those offered
sedation.?’ Patient convenience with
the WALANT approach is increased .
because there is no need to take time off
from work or for preoperative testing
visits. Patients can go home after the
tourniquet-free procedure, just as they
would after a minor dental procedure.
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Procedure
Positioning
During the procedure, the patient may
rest in a supine or a semirecumbent
position. If the patient is seated, there
should be a simple mechanism to either
have the chair recline or transfer the
patient to a supine position in the event
‘of a vasovagal reaction. An assistant is
recommended but not mandatory.

Antisepsis

Immediately before the procedure, the
patient washes his or her hands to clean
and degrease the skin. The procedure
may be performed using field sterility,
similar to starting an intravenous line.
The area of interest is prepped with
povidone-iodine or another topical
antiseptic solution. Sterile drapes and
sterile gloves are not needed. Needles
are handled in a manner to preserve ste-
rility of the metal portion of the needle.
Oral antibiotic prophylaxis is indicated
as for any clean procedure. The surgeon
should wear a mask and an eye cover to
protect against backspray during anes-
thetic injection or joint manipulation.

Needle Size

Any needle gauge can be used. An
18-gauge needle has a terminal blade
length of 2.6 mm; a 25-gauge needle
has a diameter of 0.5 mm and a termi-
nal blade length of 0.8 mm. Luck fas-
ciotomy blades have an average blade
length of 1 cm. Smaller gauge needles
requite more passes to divide the cords,
but they have the advantage of greater
control and less likelihood of com-
pletely severing a digital nerve with a
single pass. Smaller needles are more
flexible, and using the shortest possi-
ble needle gives the best control of the
tip. Some surgeons hold a hypodermic
needle directly with their fingertips, but
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mounting the needle on a 3-mL syringe
is recommended for better control and
sterility.

Flexor Tendon Issues

Flexor tendons are at risk for injury.
Patients should be reminded to relax
their fingers (let the figures go limp)
to avoid tensioning the flexors. The
cord, not the flexors, should be bow-
stringed. In addition, active posturing
by a patient——either flexion or exten-
sion—makes it more difficult to palpate
cords and contractures. If there is any
question regarding flexor proximity,
this is checked by having a patient gent-
ly perform short arc, scratching motion
finger flexion and extension with the
needle in place, cautioning the patient
to not make a fist. Needle contact with
a moving tendon will either produce a
scratching feel of the needle or visibly
move the needle, depending on whether
the needle tip is on or in the tendon. If
there is a confirmed breach of the flexor
tendon sheath, the use of that portal
should be discontinued and the surgeon
should check the tendon for continuity,
triggering, and pain with flexion against
resistance. If there is evidence or strong
suspicion of a mechanically significant
tendon injury, that issue assumes man-
agement priority. If not, the procedure
may be continued at a different level,
and the patient should be cautioned to
avoid strenuous gripping for 1 month
to reduce the chance of provoking
‘tendinitis.

Nerve Issues

Distal to proximal portal sequences
should be followed, including finishing
the fingers before starting in the palm.
Fingertip sensitivity should be checked
before each anesthetic injection, befote

starting each new portal, and at regular

intervals in between. Even with care-
ful technique, a digital nerve block may
develop from anesthetic diffusion or
digital nerve contusion and may appear
without any precedent event or patient
awareness of it developing. If digital
nerve block develops, the safest step is
to continue proximal to the last anes-
thetized portal.

Pain or Paresthesia With

Needle Movement

If a patient experiences pain with nee-
dle maneuvers, it should always be
evaluated. Cords are insensate and do
not require anesthesia. The capsuloli-
gamentous structures and associated
cruciate pulleys of the PIP and distal
interphalangeal joints have at least pro-
prioceptive sensory innervation that
may confer sensitivity to needle con-
tact.”% It is not known if there is sen-
sory innervation of other zones of the
flexor tendon sheath or the anpular pul-
leys. Following intradermal injection,
needle maneuvering is usually painless.
Pain during the procedure may result
from contact of the needle tip with un-
anesthetized adjacent deep dermis, the
joint capsule, cruciate pulley areas, the
neurovascular bundle or adjacent pacin-
ian corpuscles, or pressure on any of
these structures from the needle shaft
with lateral motion. If the patient has
unexpected pain with needle maneu-
vering, the evaluation protocol shown
in Figure 8 should be followed. Trac-
tion on deep dermis from septal fiber
involvement may result in subdermal
tenderness deep to or adjacent to skin
creases or dimples. If so, anesthetic in-
jection into the dermis at the level of the
crease or the dimple usually relieves this
tenderness (Figure 9). Uncommonly, a
cord may remain tender to needle pene-
tration despite these steps. If there is no
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