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Wide Awake Local Anesthesia No Tourniquet (WALANT) hand surgery is safe, efficacious, 
and evolving to address expanding demands and indications. WALANT Surgery has 
demonstrated consistent and reproducible advantages for patients and providers alike. 
Over the past several years, WALANT techniques have been further honed and 
implemented throughout the hand and upper extremity surgery field. These advances 
have improved patient pre-, intra-, and postoperative pain during routine hand surgery 
procedures. These improvements and the elimination of intraoperative tourniquet pain 
and unpleasant general anesthetic sequelae have increased overall patient satisfaction. 
Additionally, the WALANT surgical technique has helped mitigate patient postoperative 
opiate needs and prescriptions. Regarding surgical outcomes, data is emerging to support 
the non-inferiority of WALANT versus conventional surgical techniques when applied to 
many procedures. The prospective growth of WALANT hand and upper extremity surgery 
is immense, with progressing indications and applications. 

INTRODUCTION 

The “Wide Awake Local Anesthesia No Tourniquet” 
(WALANT) technical approach to hand and upper extremity 
surgery has undergone rapid expansion in its utilization 
over the past several years.1‑5 The key tenet of WALANT 
surgery is the tumescent infiltration of lidocaine with ep
inephrine at the surgical site, which, when done appro
priately, can achieve both pain control and hemostasis, 
thereby obviating the need for a general anesthetic agent 
or tourniquet.3,6‑11 Previous investigations have demon
strated the efficacy and safety of this strategy, which has 
fueled its continued adoption and growing applications.3,4,
7‑10,12 

This approach offers countless advantages for both pa
tients and surgeons alike.1‑4 For patients, WALANT surgery 
offers increased convenience, decreased preoperative test
ing and clearance, and the ability to continue home med
ications (such as anticoagulants) perioperatively while re
moving the unpleasant sequelae inherent to fasting and 
general or intravenous anesthesia postoperatively.3,4,10 For 
surgeons, WALANT surgery imparts the flexibility of per
forming a large variety of common hand surgeries in the of

fice, ambulatory surgical center, or main operating room. 
Moreover, WALANT surgery affords surgeons the ability to 
appraise and adjust repaired tendons and finger fractures 
based on the active patient’s range of motion, expand pa
tient access to care to those who may otherwise not qualify 
for surgical anesthesia due to health or weight, better al
locate staff and economic resources, and reduce one’s en
vironmental footprint and medical waste.1,3,4,9,10 Further
more, intraoperative patient consciousness and 
attentiveness offer the distinctive advantage of real-time 
intraoperative education toward postoperative instruc
tion.2,3,6,10 

Warrender et al. previously outlined and reviewed the 
principles and techniques of WALANT hand surgery,3 which 
has since been augmented by subsequent reviews, analyses, 
technique guides, and textbooks dedicated to exploring its 
surgical potential.2,4,9,10 As WALANT hand surgery contin
ues to evolve, evidence is mounting supporting its benefi
cial impact on both patient experiences and surgical out
comes. The goal of this review is to explore the evidence on 
pain control and surgical outcomes in the WALANT surgical 
setting, 
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PAIN CONTROL 

Pain control in WALANT surgery is executed through pre
operative tumescent local anesthesia. High-volume and 
low-concentration formulations are preferred and should 
be injected to achieve a visible, palpable subcutaneous col
lection 1-2 centimeters beyond the relevant operative 
field.2,3,10 Surgeons must be familiar with the pharmaco
kinetics of the various local anesthetics they employ to 
meet the analgesic demands of each case and be prepared 
for any prospective adverse reactions that may arise. Local 
anesthetics are commonly divided into two groups, amides 
and esters, which carry distinct properties.13 Amides, such 
as lidocaine and bupivacaine, are commonly utilized in 
WALANT surgery and function by inhibiting sodium ion in
flux through membrane channels or ionophores.13 To gar
ner patient satisfaction and trust during a WALANT 
surgery, pain needs to be proficiently controlled in the pre
operative, intraoperative, and postoperative periods. 

PREOPERATIVE 

INJECTION AGENT 

Dr. Lalonde, a pioneer in the WALANT surgical technique 
for the hand and upper extremities, has published exten
sively on advantageous preoperative injection techniques 
and strategies to minimize patient discomfort.7,8,12,14,15 

The recommended injection volumes of local anesthetic 
vary with the intended operation, with 1% lidocaine with 
1:100,000 epinephrine typically recommended when utiliz
ing less than 50 cc of local anesthetic.12,15 epinephrine is 
indicated to deliver surgical site hemostasis precluding the 
need for a tourniquet intraoperatively. However, histori
cally, there have been reservations against the use of epi
nephrine in the hand. However, the safety of epinephrine 
with lidocaine in the hand for WALANT hand surgery has 
been confirmed in two separate large series by Lalonde et 
al. as well as Ilyas et al.12,16 

Lidocaine is typically encouraged in favor of bupiva
caine,15 despite bupivacaine’s more prolonged duration of 
activity.13 Lalonde & Wong have substantiated this deci
sion due to bupivacaine’s cardiotoxicity, diminished dura
tion of pain relief relative to touch and pressure sensory de
privation, and lidocaine’s proven clinical track record in the 
setting of unmonitored dental procedures.15,17 However, 
Diaz-Abele et al. performed a randomized prospective study 
investigating postoperative pain and oral analgesic con
sumption between patients injected with lidocaine versus 
bupivacaine before WALANT carpal tunnel release (CTR) 
surgery.18 Interestingly, their investigation detected a sig
nificant decrease in early pain perception and aceta
minophen consumption (at 12 and 24 hours) in the bupi
vacaine group. However, opioid consumption was similar 
between groups, with both groups consuming less than 10% 
of that which was prescribed.18 

TIMING 

Preoperative injection is recommended to be placed before 
transport to the operating room setting.14,15 This serves 
to combat any potential vasovagal episodes that may arise 
while allowing for the optimal epinephrine effect to pro
mote vasoconstriction, limit bleeding, and improve intra
operative visibility.3,11,15,19 Mckee et al., in two separate 
investigations, have shown that maximal vasoconstriction 
after injection of lidocaine with epinephrine occurs after 
roughly 25-30 minutes,11,19 which further supports this 
workflow. 

TECHNIQUE 

Given advances in technique and experiential knowledge, a 
near-pain-free injection of lidocaine with epinephrine is an 
obtainable reality. Recommended principles to reduce pain 
are solution-, patient-, and provider-driven.1,14,20,21 

Regarding the lidocaine-epinephrine solution, due to its 
acidity (pH of 4.2), buffering with 8.4% sodium bicarbonate 
at a concentration of 1:10 is recommended.1,21,22 Further
more, prior investigations have found that warming the in
jection solution can lead to a less painful injection.21,23,24 

A 27- or 30-gauge, sharp needle should be used as this is 
less painful than larger-diameter alternatives.1,21 Needles 
with these gauges also inherently promote slower injection 
speeds, which further alleviates patient pain1,20,21,25 

Patient distraction through audio-, visual-, or tactile 
stimuli has been shown to decrease injection-associated 
anxiety and pain.1,21 Additionally, injections perpendicular 
to the skin with stabilized needles (minimizing needle 
movement) are both proven technical skills that limit pa
tient pain.1,21 Injections should be placed subdermally after 
pushing the skin into the needle, and needle progression 
should only occur after an initial, slow injection bolus to 
provide a wheal for the needle to advance behind.1,21 

Lalonde has also advocated for the routine incorporation of 
real-time patient feedback following injection as a means 
of self-improvement and skillset refinement.1,21 

INTRAOPERATIVE 

LACK OF TOURNIQUET 

The intraoperative advantages from a pain perspective of 
WALANT surgery are well documented.2‑5,10 A major in
trinsic benefit of this technique is eliminating the need for 
a tourniquet and its corresponding pain and discomfort. 
Several prospective randomized trials have directly exam
ined pain outcomes between cohorts with and without us
ing an intraoperative tourniquet.26‑28 Iqbal et al. conducted 
a prospective randomized controlled trial of 73 patients un
dergoing carpal tunnel release, in which they found that 
patients allocated to the “no-tourniquet” group had half 
the median intraoperative pain score (2.5 versus 5) com
pared to their counterparts randomized to the “tourniquet” 
cohort, which was statistically significant.28 These results 
are corroborated throughout the literature by several ad
ditional randomized prospective studies, including but not 
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limited to those by Ralte et al., Gunasagaran et al., and Lee 
et al.26,27,29 

PATIENT PERCEPTION OF PAIN 

The evidence illuminating pain tolerance of WALANT hand 
surgery continues to grow. Several previous investigations 
have found that WALANT patients report no intraoperative 
surgical site pain, which has matched the outcomes of their 
intravenous anesthetic study counterparts.26‑32 Overall, 
evidence has shown that patients tolerate these procedures 
exceedingly well, with multiple investigations concluding 
that over 90% of patients find the discomfort akin to or 
less than that of a dental procedure.30,32 A second hurdle, 
intensified in wide-awake surgery, is the patient psycho
logical tolerance of these procedures. Interestingly, Ford 
et al. recently carried out a retrospective review to assess 
whether the WALANT surgical technique was endured sim
ilarly by patients with and without pre-existing psychiatric 
diagnoses, including generalized anxiety disorder (GAD), 
major depressive disorder (MDD), or bipolar disorder.33 

Their findings supported that intraoperative pain, postop
erative pain, and overall patient satisfaction were similar 
between those with and without pre-existing comorbid psy
chiatric conditions.33 However, in the setting of patient 
anxiety, readily available distracting modalities during 
WALANT hand surgery, including noise-canceling head
phones and virtual reality, can be used.34,35 In a prospec
tive randomized trial, Townsend et al. identified that using 
noise-cancelling headphones during WALANT hand 
surgery statistically decreased intraoperative patient anxi
ety.34 Similarly, Hoxhallari et al. noted in a single-blinded 
randomized prospective trial that virtual reality during of
fice-based WALANT hand surgery decreased patient anxi
ety.35 

POSTOPERATIVE 

SURGEON PRESCRIBING 

Given the current prevalence of opioid misuse, abuse, and 
dependence, adequate postoperative pain control is of piv
otal importance.36,37 Previous hand surgery literature has 
found that patients are often overprescribed opioids in the 
postoperative period at a rate of approximately five times 
more than consumed.36,38‑40 Further highlighting this dis
crepancy between supply and demand, Ilyas et al., as well as 
Weinheimer et al., found acetaminophen and ibuprofen to 
be a non-inferior efficacious alternative to opioids in post
operative pain control in prospective, randomized, double-
blinded controlled trial after common hand surgeries.41,42 

However, despite these data, patient demands may ulti
mately restrict the ability of a provider to modify their pre
scriber habits. 
A speculative concern surrounding the incorporation of 

WALANT hand surgery is the repercussions it may have on 
postoperative opioid demands. However, these initial con
cerns have proven to be conjectural and are largely un
substantiated.29,36,39 Miller et al. conducted a prospective 
investigation evaluating postoperative opiate consumption 

of CTR and trigger finger release (TFR) cases performed 
WALANT versus monitored anesthesia care (MAC).36 Total 
opioid consumption and days of use were similar between 
both groups, with the average overall opioid consumption 
of roughly four pills.36 Dar et al. tested this idea even fur
ther in their prospective investigation wherein postopera
tive WALANT and MAC hand and upper extremity surgical 
patients were not prescribed opioids but instead instructed 
to take only over-the-counter analgesic agents.39 They 
found 97.9 percent of patients in the WALANT technique 
group to have their pain controlled without any prescribed 
postoperative opiates, which was a higher percentage than 
that of the MAC cohort (80.6%).39 Despite the demonstra
tion of a decreased need for opioids after hand surgery, 
when indicated, Ilyas et al. identified that the use of multi-
modal pain management after hand surgery emphasizing 
the use of acetaminophen and non-steroidal anti-inflam
matory drugs (NSAIDs) as first-line postoperative pain 
management with opioids reserved for severe breakthrough 
pain.43 

PATIENT SATISFACTION 

Early evidence regarding postoperative patient satisfaction 
following WALANT surgery versus conventional surgical 
methods has further bolstered the case for its widespread 
adoption.5,6,14,20,30,44 Davison et al. found that 93% of pa
tients undergoing WALANT CTR would choose it again, and 
these patients had lower preoperative anxiety compared to 
their intravenous sedation plus tourniquet study counter
parts.5 In a prospective, randomized controlled trial, Lee 
et al. found increased surgical satisfaction and decreased 
postoperative pain in those undergoing WALANT- versus 
local anesthesia with tourniquet technique for patients un
dergoing A1 pulley release, 1st extensor retinacular release, 
and carpal tunnel release.29 

OUTCOMES 

WALANT surgery offers numerous prospective operative 
advantages in addition to the tangible patient, economic, 
and environmental benefits previously elucidated in the 
literature.45‑48 Although the evidence surrounding the ef
ficiency, reproducibility, safety, and utility of WALANT 
surgery is robust, literature investigating surgical outcomes 
remains an emerging area of investigation. As the applica
tions and indications of this technique continue to grow, so 
does the body of evidence highlighting and cataloging sur
gical outcomes. 

CARPAL TUNNEL RELEASE 

Saleh et al. performed a randomized controlled trial of 
WALANT carpal tunnel release versus conventional tech
nique with a tourniquet assessing patients’ subjective pe
rioperative experience and postoperative outcomes.49 In 
addition to a statistically significant decrease in intraoper
ative patient discomfort, they found non-inferior results in 
the WALANT cohort regarding operative time and postop
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erative complications.49 These results substantiated those 
found by Tulipan et al., who found no differences in re
operation nor postoperative patient-reported disability and 
pain outcome measures between individuals undergoing 
open carpal tunnel releases with WALANT or MAC tech
nique.44 Furthermore, Olaiya et al. performed a systematic 
review and meta-analysis to compare patient satisfaction, 
perceived operative difficulty, and overall surgical out
comes of patients who underwent awake open carpal tunnel 
release with and without a tourniquet.50 In their investi
gation, including eight studies and 765 patients, they con
cluded that the use of a conventional tourniquet approach 
generates significantly more pain without any clinically im
proved outcomes as compared to using a wide awake, no 
tourniquet approach in carpal tunnel release.50 

FLEXOR TENDON REPAIR 

In tendon repair, the patient’s distinct ability to test active 
tendon motion can impact intraoperative decision-making, 
providing opportunities for improved outcomes.2,8,51 As 
described previously by Lalonde, wide-awake tendon repair 
has two major advantages: first, intraoperative assessment 
of tendon tracking through pulleys helps ensure the repair 
glides unabated, theoretically reducing the need for sub
sequent tenolysis.8,51 Secondly, cooperative, intraoperative 
patient testing helps identify gaps in tendon repairs, 
thereby mitigating re-rupture incidence.8,51,52 Higgins et 
al. reported a detection rate of intraoperative gapping in 
flexor tendon repairs at 7%, highlighting the substantial 
opportunity for improvements in outcomes and re-rupture 
rate utilizing WALANT techniques.4,52 Lalonde and Martin 
have reported that the WALANT tendon repair technique 
has not only decreased postoperative tenolysis and re-rup
ture rates but also has allowed for an increasingly aggres
sive and liberal approach regarding postoperative rehabili
tative protocols secondary to increased confidence in their 
repairs.4,53 Duru et al. retrospectively reviewed 94 zone 1 
and zone 2 wide-awake flexor tendon repairs at a single 
institution from 2018-2020, describing excellent or good 
results in 100% of zone 1 fingers, 88% of zone 2 fingers, 
and 77.8% of all thumb repairs.54 Although their overall 
described functional outcomes, tenolysis, and re-rupture 
rates were commensurate with those in the literature per
formed with conventional modes of anesthesia, they high
light the need for future, large-scale clinical trials.54 

FLEXOR TENOLYSIS 

In a recent systematic review and meta-analysis performed 
by Levit et al., the authors sought to assess whether the 
WALANT technique was superior to local anesthesia with a 
tourniquet (LAWT) for trigger finger release (TFR) regard
ing but not limited to cost, operative time, functional out
comes, and adverse events.55 Postoperative time and cost 
were both significantly decreased in the WALANT patients, 
while functional outcomes, rates of adverse events, and 
overall operative time remained similar between groups.55 

Regarding patient satisfaction following TFR, Rabinowitz 
et al. performed a retrospective investigation, which found 

that 100% of WALANT patients would opt for the same 
technique. In comparison, 68% of LAWT patients prefer 
WALANT-style surgery for subsequent prospective proce
dures.55,56 Similarly, in a prospective cohort study carried 
out by Rhee et al., it was found that 94% of patients un
dergoing trigger finger release would choose the WALANT 
technique if they were to have the same procedure again.48,
57 

FRACTURE MANAGEMENT 

As the WALANT surgical technique has continued to 
demonstrate clinical success, its indications and utilization 
have broadened considerably. Fracture management is one 
domain undergoing rapid integration into the WALANT 
surgical sphere. From a technical perspective, WALANT of
fers several broad advantages throughout fracture care. 
During the reduction and fixation of a distal radius fracture, 
the intraoperative patient’s active range of motion permits 
the opportunity to observe and evade tendon irritation as 
they may glide over the plate during physiologic motion.4,
58 In a systematic review and meta-analysis performed by 
Rigney et al., no differences were found in postoperative 
functional and radiographic outcomes between distal ra
dius fractures fixed under WALANT compared to traditional 
anesthesia techniques.59 However, their review was con
sistent with only six eligible studies, with only two being 
randomized controlled trials.59 However, their conclusions 
were further supported by a 2024 systematic review by Gou
veia et al., wherein the WALANT technique for managing 
distal radius fractures led to comparable operative times 
and blood loss, with low postoperative pain scores and 
compelling functional outcomes.60 

Fixation of phalanges and metacarpal fractures utilizing 
the WALANT methodology is well described and validated 
in the literature.61‑64 Similar to WALANT practices across 
other upper extremity surgery disciplines, finger fracture 
management in the awake patient allows for the unparal
leled chance to test arc of motion, Kirschner wire (K-wire) 
placement, and construct stability intraoperatively.62 In ten 
patients, Feldman et al. demonstrated improved functional 
outcomes in the WALANT management of metacarpal frac
tures without increased complications or morbidity.63 

These promising results built off the earlier accounts from 
Xing et al., which highlighted the successful use of 
WALANT for metacarpal plating in a series of four pa
tients.65 Further empirical support for using the WALANT 
technique in managing metacarpal and phalangeal frac
tures came directly from the restrictions and limitations in 
access incited by the coronavirus disease (COVID-19) pan
demic.64 In a single center study out of France between 
2020 and 2021, Ruterana et al. found similar functional 
outcomes, complication rates, reoperation frequencies, and 
patient satisfaction between WALANT and LAWT ap
proaches for the management of metacarpal and pha
langeal fractures.64 Notably, Gillis et al. have demonstrated 
that K-wire fixation management of closed hand fractures 
under field sterility alone (as opposed to full sterility in the 
operating room) does not lead to increased infectious com
plications.61 
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DUPUYTREN’S DISEASE 

The outcomes surrounding the wide-awake approach to 
Dupuytren patients have been examined in several studies 
throughout the literature.15,66,67 Despite the successful ap
plication of this approach towards the operative manage
ment of Dupuytren’s since the early 2000s, its widespread 
adoption has been relatively limited.67,68 Although the ma
jority of the outcome data on WALANT Dupuytren’s surgery 
is positive,67,68 Nelson et al. found that pooled total active 
motion postoperative results favored general anesthesia 
versus WALANT technique in a retrospective analysis of 111 
cases, although the difference was not significant.66 

The boundaries of WALANT hand surgery continued to 
be pushed. Although the data is preliminary and sample 
sizes limit overreaching takeaways, wide-awake surgical 
approaches have been described in navigating scaphoid 
fractures, distal radius fractures, forearm diaphyseal frac
tures, finger and hand arthritis necessitating arthroplasty, 
arthroscopy, and even fusions.1,69‑72 Future prospective in
vestigations into these emerging WALANT applications will 
be invaluable towards appropriately evaluating its efficacy 
and prospective future directions. 

CONCLUSION 

Wide-awake, local anesthesia, no tourniquet hand, and up
per extremity surgery is an ever-evolving technique that 
has proven advantageous to patients, providers, health sys
tems, and the environment. The WALANT technique has 
proven non-inferior to conventional anesthesia regarding 
numerous hand procedural outcomes while demonstrating 
increased patient satisfaction. Furthermore, the opportu
nity WALANT surgery affords for intraoperative adjust
ments and real-time patient education are particularly ad

vantageous. The potential growth of WALANT hand and 
upper extremity surgery is immeasurable, with progressing 
indications and applications. As surgeons continue to in
tegrate this approach into their expertise, improved results 
concerning patient pain, procedural tolerance, postopera
tive function, and radiographic outcomes can be expected. 
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