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Local anesthesia in the hand has changed a great 
deal in the last 10 years. The aim of this update 
is to bring the reader up to speed with the most 

important changes and to provide a summary of cur-
rent evidence-based literature regarding recent ma-
jor changes in the use of local anesthesia in the hand.

THE REMOVAL OF THE NEED FOR 
THE TOURNIQUET, SEDATION, 

AND PROXIMAL BLOCKS BY MIXING 
EPINEPHRINE WITH LOCAL 

ANESTHESIA IN THE HAND AND FINGER
The long-held belief that epinephrine causes fin-

ger necrosis has been disproven.1–4 As a result, the 
tourniquet has been replaced with finger and hand 
injection of epinephrine and lidocaine for hemo-

stasis by many practitioners for many procedures.5–7 
The dosage and location of local anesthetic infiltra-
tion for tourniquet-free common hand surgery op-
erations has been published8 (Table 1). “Wide-awake 
local anesthesia no tourniquet” (WALANT) tech-
nique has been published widely for carpal tunnel 
surgery,9 flexor tendon repair,10 tendon transfer,11 
Dupuytren’s contracture,12 and trapeziectomy.13

INCREASED PATIENT CONVENIENCE 
AND DISCOMFORT WITH PURE  

LOCAL ANESTHESIA FOR CARPAL 
TUNNEL RELEASE

There is level III evidence that patients who have 
had wide-awake carpal tunnel release were just as satis-
fied with their anesthesia as those who have had seda-
tion, but their incidence of adverse reactions such as 
nausea and vomiting was less while the convenience 
of their surgical process was increased.14 In addition, 
their need for preoperative testing and their time in 
hospital on the day of surgery were greatly reduced.
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There is level II evidence that patients who had 
bilateral carpal tunnel surgery preferred epineph-
rine to tourniquet hemostasis for their operations 
performed at the same sitting.15 They found the pain 
of the tourniquet to be over twice the pain of the lo-
cal anesthetic injection.

A study of 15 patients who had local anesthesia in 
one hand for carpal tunnel release and Bier block 
for the other hand provided level III evidence that 
local anesthesia was cheaper, was more expeditious, 
and had less tourniquet time.16

COST/EFFICIENCY/SAFETY OF WIDE-
AWAKE CARPAL TUNNEL SURGERY 

PERFORMED WITH FIELD STERILITY 
OUTSIDE THE MAIN OPERATING ROOM

Obviating the need for the tourniquet and seda-
tion has permitted moving simple operations such as 
carpal tunnel and trigger finger release to minor pro-
cedure rooms outside of the main operating room. 
This has resulted in greatly increased efficiency and 
convenience while greatly reducing costs.17–19

Carpal tunnel surgery performed with field steril-
ity outside of the main operating room is one-fourth 
the cost of the procedure performed under pure lo-
cal anesthesia inside the main operating room, even 
without sedation or the presence of an anesthesia 
provider.20 The same study also demonstrated that 
twice as many carpal tunnels could be performed in 
the same amount of time outside the main operat-
ing room as in the main operating room. The main 
sources of decrease in cost were personnel as only 1 
nurse was required instead of 3. The cost of process-
ing patients and unnecessary full sterility were also 
greatly reduced.

There is also a study of over 1500 patients which 
provided level IV evidence that carpal tunnel surgery 
can be performed with field sterility with an acceptably 
low risk of infection.21 Only 6 of the patients had su-
perficial infections; none had deep infections requir-
ing incision and drainage or intravenous antibiotics. 
None of those patients got preoperative antibiotics.

There have been great strides in the increase 
of patient safety with sedation in the last 10 years. 
However, there is no question that the safest seda-

Table 1.  Typical Volumes and Concentrations Used for Tumescent Local Anesthesia in Wide-Awake Hand Surgery

Operation

Typical Volume of 1% Lidocaine 
with 1:100,000 Epinephrine  

and 8.4% Bicarbonate  
(Mixed 10 ml:1 ml)

Location of Injection

Carpal tunnel (Fig. 1)8 20 ml 10 ml between ulnar and median nerves 
(5 mm proximal to wrist crease and 5 mm 
ulnar to median nerve); another 10 ml 
under incision

Trigger finger (Fig. 2)8 4 ml Subcutaneously beneath the center of the 
incision

Finger sensory only block (SIMPLE, single  
subcutaneous injection in the middle of  
the proximal phalanx with lidocaine and 
epinephrine)24 (Fig. 3)8

2 ml Volar middle of proximal phalanx just past 
palmar/finger crease

Finger soft-tissue lesions or other surgery  
when finger base tourniquet is not  
desirable and finger epinephrine is  
used for hemostasis

5 ml volar distributed among  
3 phalanges, 4 ml dorsal  
split between 2 phalanges

2 ml in both volar and dorsal subcutaneous 
midline fat, in both proximal and middle 
phalanges. The distal phalanx only gets 
1 ml midline volar just past the DIP crease

PIP fusion 8 ml total, 4 ml volar (2 in each 
phalanx) and 4 ml dorsal  
(2 in each phalanx)

2 ml mid volar and another 2 ml mid dorsal 
of both proximal and middle phalanges

Thumb MP fusion and collateral ligament 
tears of the MP joint

15 ml 2 ml on each of volar and dorsal aspects of 
proximal phalanx and the rest all around 
the metacarpal

Dupuytrens contracture or zone II flexor  
tendon repair (Fig. 4)8

15 ml/ray 10 ml (or more) in the palm, then 2 ml in 
proximal and middle phalanges, and 1 ml 
in the distal phalanx (if required)

Trapeziectomy or Bennett fracture (Fig. 5)8 40 ml Radial side of the hand under the skin and 
all around the joint, including the median 
nerve. If LRTI is performed, decrease  
concentration to 0.5% lidocaine with 
1:200,000 epinephrine and also inject all 
around where FCR or APL will be dissected

Metacarpal fractures 40 ml All around the metacarpal where dissection 
or K wires will occur

DIP, distal interphalangeal joint; PIP, proximal interphalangeal joint; MP, metacarpal phalangeal joint; LRTI, ligament reconstruction and 
tendon interposition; APL abductor pollicis longus; FCR, flexor carpi radialis.
Reprinted with permission from Lalonde DH, Wong A. Dosage of local anesthesia in wide awake hand surgery. J Hand Surg Am. 2013;38:2025–2028.
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tion is no sedation. The elimination of the tourni-
quet has eliminated the need for sedation for most 
patients.

IMPROVED OUTCOMES WITH HAND 
OPERATIONS PERFORMED UNDER 

PURE LOCAL ANESTHESIA WITHOUT 
TOURNIQUET OR SEDATION

A large series of wide-awake flexor tendon repairs 
revealed that there were no ruptures in all of the pa-
tients who followed the proper postoperative protocol 
(level IV evidence).22 The authors attributed this to 3 
main factors. First, the patients saw and remembered 
the repair working during the surgery and were edu-
cated by the surgeon during the procedure. Second, 
the patients took the fingers through full flexion and 
extension to demonstrate that the repair was solid 
enough not to gap to avoid rupture. Seven percent of 
the time, the surgeons observed intraoperative gap-
ping from sutures not snugged tightly enough and 
repaired the gap before the skin was closed to avoid 
rupture. Third, seeing no gap gave the surgeons and 
therapists confidence to start true active movement 
after surgery, as opposed to place and hold.

The ability to determine the proper tension 
with tendon transfers of extensor indicis to exten-
sor pollicis longus has been demonstrated (level IV 
evidence).11 Patients are able to demonstrate during 
the surgery that the transfer is too tight or too loose, 
and the surgeon can adjust the tension before the 
skin is closed (Fig. 1).

MINIMIZING THE PAIN OF LOCAL 
ANESTHETIC INJECTION IN THE 

FINGER AND HAND
The first texts of local anesthesia written by Braun 

and Harris20 stated that the finger should be blocked 
with 2 web space injections because the palmar skin 
was more sensitive than web space skin.

There is level II evidence that volunteers who had 
both hands injected preferred the single subcutane-
ous injection in the middle of the proximal phalanx 
with lidocaine and epinephrine palmar injection to 
the 2 injection web space technique23 (Fig. 2). There 
is also level I evidence from 78 volunteers who had 
both hands poked with needles in 2013 that needle 
pokes in the palmar finger skin do not hurt more 
than needle pokes in the web space skin.24 The 2 dor-
sal injection block is no longer best evidence practice.

There is level II evidence that a single subcutane-
ous injection in the middle of the proximal phalanx 
with lidocaine and epinephrine block given over 60 
seconds hurts less than the same block administered 

over 8 seconds.25 It only takes a minute to give a mini-
mally painful finger block. This adds to many other 
articles that support slow injection of local anesthet-
ics for decreased pain.

Large areas of the hand, wrist, and forearm can 
be injected with minimal pain to the patient if the 
technique is carefully performed26 (See Video  1, 
Supplemental Digital Content 1, which demon-
strates a flexor tendon repair injection technique in 
Part 1, http://links.lww.com/PRSGO/A32. Part 2 dem-
onstrates several other wide-awake hand operations, 
http://links.lww.com/PRSGO/A34).

The 10 principles of minimal pain local anesthet-
ic injection technique are the following27: (1) buf-

Fig. 1. Local anesthesia injection for extensor indicis to exten-
sor pollicis longus tendon transfer. The circled area was in-
jected with 30 ml of 1% lidocaine with 1:100,000 epinephrine 
30 minutes before the operative procedure. Red lines indicate 
incisions. Purple lines outline the extensor indicis proprius 
and extensor pollicis longus tendons. Reprinted with permis-
sion from Bezuhly M, Sparkes GL, Higgins A, et al. Immediate 
thumb extension following extensor indicis proprius-to-ex-
tensor pollicis longus tendon transfer using the wide-awake 
approach. Plast Reconstr Surg. 2007;119:1507–1512.

Fig. 2. SIMPLE block—Single Subcutaneous Injection in the 
Middle of the Proximal Phalanx with Lidocaine and Epineph-
rine (2 ml).

http://links.lww.com/PRSGO/A32
http://links.lww.com/PRSGO/A34
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fer the lidocaine and epinephrine with 10 ml:1 ml 
of 8.4% bicarbonate (level I evidence)28–30; (2) warm 
the local anesthetic31 (level I evidence); (3) distract 
the patient (look away, music, etc.) or the area of in-
jection (pressure, light pinch near the injection site); 
(4) use a 27- or 30-gauge needle (level II evidence)32; 
(5) insert the needle more perpendicular than par-

allel to the skin (level II evidence)33; (6) stabilize the 
syringe with the other hand to avoid needle wobble 
and have the thumb on the plunger before entering 
the skin; (7) inject 0.5 ml under the dermis rather 
than in the dermis34 and pause until the patient says 
the needle pain is gone; (8) inject an additional 2 ml 
before moving the needle and then inject antegrade-
ly while moving the needle very slowly with 1 cm of 
local always palpable or visible ahead of the needle; 
(9) reinsert the needle within 1 cm of blanched skin; 
and (10) learn from each patient you inject by ask-
ing them to tell you the number of times they feel 
pain during the injection process.

Using the above principles of minimal pain injec-
tion technique, a series of 25 consecutive medical 
students and residents (level IV evidence) were able 
to consistently reproduce minimal pain injection on 
their first attempt at carpal tunnel injection.35

It takes an average of 5 minutes to consistently 
have the patient only feel the first poke of a 27-gauge 
needle when injecting local anesthesia for carpal 
tunnel surgery9 (See Video 2, Supplemental Digital 
Content 2, which demonstrates how to inject local 
anesthesia with minimal pain for carpal tunnel sur-
gery, http://links.lww.com/PRS/A212).

There is level I evidence that injecting the carpal 
tunnel and the carpal tunnel incision generate less 
patient pain than injecting the carpal tunnel skin 
alone.36

LOCAL ANESTHESIA FOR ENDOSCOPIC 
CARPAL TUNNEL RELEASE

There is level II evidence that endoscopic carpal 
tunnel can be performed just as easily with local in-
jection as with a Bier block but with less tourniquet 
time.37 A third trial provided level II evidence that 
local anesthesia reduces postoperative pain in endo-
scopic carpal tunnel release compared with intrave-
nous regional anesthesia.38 All 3 of the above studies 
also pointed out that endoscopic carpal tunnel can 
be easily performed with local anesthetic infiltration 
into the operative site.

LIDOCAINE VERSUS BUPIVACAINE/
ROPIVACAINE

There is level II evidence that the duration of ac-
tion of lidocaine with epinephrine (10.4 hours) lasts 
about twice as long in digital blocks as the action of 
lidocaine without epinephrine (average 4.9 hours).39 
Lidocaine is like an on/off switch; when lidocaine 
wears off, pain, touch, pressure, and temperature all 
come back at the same time.

On the other hand, bupivacaine does not come 
out like an on/off switch. There is level I evidence40 

Video 1. See video, Supplemental Digital Content 1, which 
demonstrates wide awake flexor tendon repair in Part 1, http://
links.lww.com/PRSGO/A32, and tenolysis, carpal tunnel, 
Dupuytren, trigger finger, thumb ligament repair, thumb 
fusion, hand fractures, spaghetti wrist, and tendon transfer 
in Part 2, http://links.lww.com/PRSGO/A34. Reprinted with 
permission from Mustoe TA, Buck DW II, Lalonde DH. The safe 
management of anesthesia, sedation and pain in plastic sur-
gery. Plast Reconstr Surg. 2010;126:165e–176e.

Video 2. See video, Supplemental Digital Content 2, which 
demonstrates how to inject local anesthesia with minimal pain 
for carpal tunnel surgery, http://links.lww.com/PRS/A212. 
Reprinted with permission from Lalonde DH. “Hole-in-one” 
local anesthesia for wide-awake carpal tunnel surgery. Plast 
Reconstr Surg. 2010;126:1642–1644.

http://links.lww.com/PRS/A212
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that pain relief in digital blocks with bupivacaine 
lasts only half as long (15 hours) as the return to nor-
mal sensation (30 hours). This is likely the reason 
that patients sometimes call surgeons after a digital 
bupivacaine block to say that their finger hurts but it 
is still numb. Some patients also find the prolonged 
numbness to touch annoying with bupivacaine 
blocks, particularly after the pain has returned.

There is level III evidence that patients who had 
carpal tunnel release with ropivacaine had lon-
ger pain relief than those who received lidocaine 
alone.41 However, longer acting anesthesia patients 
had a poorer first night’s sleep.

There is also level I evidence that the addition 
of epinephrine to bupivacaine digital blocks pro-
longed the duration of pain relief for only an ad-
ditional 1.5 hours.36 The main purpose of adding 
epinephrine to bupivacaine digital blocks is there-
fore to provide hemostasis, not significant prolonga-
tion of anesthesia.

LIPOSOMAL LOCAL ANESTHETICS
Liposomal bupivacaine is a newly approved for-

mulation of bupivacaine intended for single-dose 
infiltration at the surgical site for postoperative 
analgesia. Bupivacaine is slowly released from a li-
posomal vehicle and can provide prolonged pain an-
algesia longer than bupivacaine alone.42,43

Although there are no articles in PubMed on 
liposomal anesthetic in hand surgery as of yet, the 
authors are aware that many surgeons have been us-
ing this new medication for this purpose. There are 
written reports of prolonged pain relief with locally 
injected liposomal bupivacaine after breast augmen-
tation, bunionectomy, and knee surgery.44,45

In the knee, total arthroplasty liposomal bupiva-
caine patients required opiate rescue medication at 
a mean of 9.3 hours versus the nonliposomal bupiva-
caine group at 6.4 hours.46

The advantages of prolonged pain relief are clear. 
The possible problems of not keeping the hand ele-
vated, injuring it, or using it inappropriately because 
of the lack of discomfort remains to be seen.47

COMPLICATIONS OF LOCAL 
ANESTHESIA

Pure lidocaine and epinephrine local anesthesia 
with no monitoring have an amazingly good safety 
record in the dental literature.48,49 We also know that 
an upper limit of 7 mg/kg of lidocaine with epineph-
rine hand surgery is very safe because Burk et al46 
showed that safe levels of lidocaine after 35 mg/kg 
were infused in liposuction. However, all local anes-
thetics can cause fatalities if given in large doses, and 

bupivacaine50,51 and ropivacaine52,53 are known to be 
more cardiotoxic than lidocaine, which has actually 
been used extensively as a rescue agent in cardiac ar-
rest. Intralipid has been used for both bupivacaine54 
and lidocaine55 rescue.

There are still no well-documented cases of fin-
ger infarction with lidocaine and epinephrine in the 
finger56, even with 1:1000 accidental finger epineph-
rine injection.57 There is level I evidence that 1 mg 
of phentolamine in 1 ml of saline reliably reverses 
epinephrine vasoconstriction in the finger, should 
this be required as a rescue agent.58 However, this is 
almost never required in clinical practice.59,60

CONCLUSION
The last 10 years have seen a great increase in the 

use of pure local anesthesia for hand surgery. With 
the new techniques to decrease the pain of local an-
esthesia injection, and the great cost savings of tour-
niquet-free pure local anesthesia, this trend is likely 
to continue. 

Don Lalonde, MD
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Suite C204, 600 Main Street

Saint John, New Brunswick E2K 1J5, Canada
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