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Introduction

Wide-awake local anesthesia no tourniquet (WALANT) 
surgery has gained significant popularity for minor hand 
procedures over the past few years. This technique uses a 
mixture of lidocaine and epinephrine to perform surgery in 
a bloodless field without the need for an anesthesiologist or 
a tourniquet. Although WALANT has been performed in 
Canada for decades, it has rapidly gained popularity around 
the world based on increased patient satisfaction1 and 
reduced surgical costs.2,3 Although this anesthesia tech-
nique is increasingly reported to treat fractures,4-9 the most 
common indications among hand surgeons are elective rou-
tine soft tissue surgical procedures such as carpal tunnel 
syndrome (CTS) and trigger finger (TF) release.

Despite its purported benefits, opponents of WALANT 
have suggested there may be higher infection rates due to 
decreased postoperative blood flow to the surgical site due 
to the use of the vasospasmic agent epinephrine.10 Evidence 
in the literature has shown that CTS and TF releases per-
formed with monitored anesthesia care (MAC) or general 
anesthesia have an infection rate of 0.36% to 11%11-18 and 
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Abstract
Background: High infection rates have been reported in hand procedures using the wide-awake local anesthesia no 
tourniquet (WALANT) method, causing some to question the validity of this approach. However, little evidence exists 
surrounding the direct use of WALANT compared with monitored anesthetic care (MAC). This study was conducted to 
directly compare the postoperative infection rates of carpal tunnel syndrome (CTS) and trigger finger (TF) release surgeries 
performed under WALANT and MAC. Methods: A retrospective study comparing postoperative infection rates between 
patients undergoing CTS and TR releases was conducted. Our primary outcome measure was postoperative infection. Our 
secondary outcome was postoperative complications. Comparative statistics were used to compare means of infection 
between the groups. Results: A total of 526 patients underwent CTS release (255 with WALANT and 271 with MAC), 
and 129 patients underwent TF release (64 with WALANT and 65 with MAC). Patients undergoing WALANT and MAC 
were statistically comparable in terms of sex, smoking status, diabetes, and American Society of Anesthesiologists physical 
status classification. In patients undergoing CTS release, there were no infections with WALANT and 6 infections (2.2%) 
with MAC. In patients undergoing TF release, there were no infections in either group. There were similar rates of 
complications in patients undergoing WALANT and MAC for CTS and TF releases. Conclusion: There was no increased 
risk of infection with WALANT compared with MAC in CTS or TR surgeries. These surgeries can be safely conducted 
with lidocaine and epinephrine without a concern for increased risk of infections or complications.
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0% to 8%,19,20 respectively. However, with the addition of 
epinephrine, there may be a significantly increased risk of 
postoperative infection. Some authors have even suggested 
that due to increased infection risks, epinephrine should be 
completely avoided in soft tissue hand procedures.21

This study was conducted to examine the effect of epi-
nephrine on postoperative complications when performing 
CTS and TF releases. The study also sought to examine the 
overall rate of postoperative complications between patients 
undergoing WALANT and MAC anesthetic techniques.

Materials and Methods

A retrospective analysis was performed from our medical 
institution records comparing patients who underwent 
CTS or TF release with WALANT versus MAC anesthesia 
between 2013 and 2020. The primary outcome of the study 
was infection, which was defined as the presence or 
absence of a suture abscess or cellulitis of the hand that 
required antibiotic treatment at the discretion of the treat-
ing surgeon.22 The secondary outcome of the study was 
the presence or absence of a postoperative complication, 
defined as any deviation from the expected postoperative 
evolution in pain or functional limitation, or the require-
ment of additional treatment (surgical or nonsurgical) as 
determined by the treating surgeon. All patients were fol-
lowed for a minimum of 4 weeks postoperatively. For the 
purposes of this study, this time horizon was set as it is 
unlikely for patients to suffer infection beyond this time 
frame.23-25

Patients were subsequently grouped into those anesthe-
tized with WALANT versus MAC. In the WALANT group, 
all cases were conducted with the use of 1% lidocaine with 
1:100 000 epinephrine (buffered with 10 mL lidocaine/epi-
nephrine:1 mL of 8.4% sodium bicarbonate). All patients 
were injected 30 minutes before surgery using the technique 
described by Lalonde and Martin.26 Patients with CTS were 
injected with 20 mL of solution, and patients with TR were 
injected with 4 mL of solution. All surgeries were per-
formed in a minor procedure operating room with full steril-
ity (gowns, drapes, and floor washing between cases) with 
1 nurse serving as a circulator in an outpatient manner; no 
sedation was administered in any case.

In the MAC group, all operations were conducted in a 
minor procedure operating room with full sterility, with 
10 cm3 of 2% lidocaine without epinephrine injected into 
the surgical site before skin incision. The cases were then 
conducted under sedation with a tourniquet inflated to 
250 mm Hg. No preoperative antibiotics were administered 
in any case in either group. Decision on performing the pro-
cedure with WALANT or MAC depended on patient’s pref-
erence, operating room availability, and the year of the 
surgery as we started using WALANT routinely in 2018.

Clinic and operative reports were reviewed for age, sex, 
body mass index (BMI), and American Society of Anesthe-
siologists (ASA) physical status classification score at the 
time of the surgery. In the TF cohort, data were gathered on 
previous steroid injections and its timing before surgery.

To determine the risk of infection from prior corticoste-
roid injection, all patients in the TF group were also assessed 
for preoperative steroid injection.

Expertise of the involved surgeons in the study were 
classified according to the classification by Tang.27 Lev-
els of experience are categorized as follows: level I, non-
specialist; level II, specialist—less experienced; level III, 
specialist—experienced; level IV, specialist—highly 
experienced; and level V, expert

The institutional review board of our institution approved 
this study. This manuscript adheres to the Strengthening the 
Reporting of Observational Studies in Epidemiology guide-
lines; the study protocol conformed to the ethical guidelines 
of the 1975 Declaration of Helsinki.

Statistical Analysis

Descriptive statistics include median and interquartile range 
for continuous data and numbers and percentages for cate-
gorical data. For the CTS cohort, with a reported infection 
rate of 6%28 and 1%29 in 430 and 378 patients, respectively, 
a power of 80% and α of 0.05 for a sample size of 250 
patients per group were estimated. For TF, with a reported 
infection rate of 9.6% in 83 patients21 and 3%30 in 103 
patients, a power of 80% and α of 0.05 for a sample size of 
53 patients per group were estimated. Univariate statistics 
were used to compare the risk of sustaining a postoperative 
infection or complications. Wilcoxon tests were used for 
continuous nonparametric comparison and χ2 tests for cat-
egorical comparisons. Significance level was less than 5%.

Results

A total of 658 patients were enrolled in the study. In all, 526 
patients underwent CTS release, with 255 in the WALANT 
group and 271 in the MAC group, and 129 patients under-
went TR release with 64 in the WALANT group and 65 in 
the MAC group. Both groups from each cohort were statis-
tically comparable in terms of sex, smoking status, diabetes, 
and ASA physical status classification (Table 1).

In patients undergoing CTS release, there were no infec-
tions in the WALANT group and 6 infections (2.2%) in the 
MAC group (P = .031). Also, there were 5 (2.0%) compli-
cations in the WALANT group and 6 (2.2%) complications 
in MAC group (P = 1.000). In patients undergoing TR, 
there were no infections in either group, whereas there 
were 5 complications (8% and 8%) in each group, respec-
tively (P = .981; Table 2).
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All complications were successfully treated nonopera-
tively with local wound care or physical therapy. Sixteen 
patients in the MAC/TR group received 1 or more corticoid 
injection(s) preoperatively with an average time of 26 
months before surgery (range, 3-108 months).

All surgeries were performed by 2 hand surgeons with a 
level of expertise of III and IV, respectively, or by a resident 
under their supervision.

Discussion

The main finding of this study is that the use of epineph-
rine in the WALANT technique does not increase the risk 
of infection compared with MAC. However, interpreta-
tions of our findings should be performed in the context of 
our limitations.

First, our study was underpowered to measure the impact 
of certain conditions such as smoking, diabetes, or immu-
nosuppression, which might influence the higher infection 
rate in the MAC group. However, to address this limitation, 
data regarding ASA physical status were collected on both 
subgroups, which were statistically comparable. Although 
ASA is not a direct measure of the above-mentioned condi-
tions, we find it a reproducible and accurate way to repre-
sent comorbidities in patients. Second, our low incidence of 
infection may be biased by the retrospective nature of our 

study and the possibility of an observer bias, as 1 surgeon 
was involved in patients’ follow-up and data collection. 
Nevertheless, the infection rate in our series is similar to 
others reported on the same topic.22

A recent retrospective analysis that aimed to determine 
whether a recent steroid injection was associated with 
postoperative surgical infections on TR release explicitly 
recommended in their conclusions avoidance of epineph-
rine in the local anesthetic solution as this may minimize 
surgical site infection risks.21 They postulated that the 
addition of epinephrine and subsequent vasoconstriction 
may decrease the return of blood flow to the surgical site 
when an intraoperative tourniquet was used and let down 
in hand surgery. This effect may lead to less flushing away 
of microbial agents from the exposed wound compared 
with the relative vasodilation of vessels that have been 
exposed to lidocaine alone.21

Lidocaine has demonstrated a dose-dependent growth 
inhibition of various strains of bacteria in a laboratory envi-
ronment, whereas the addition of epinephrine to the local 
anesthetic did not affect susceptibility to lidocaine.31 How-
ever, Staphylococcus aureus—the most common organism 
involved in postoperative infection32—has been shown to 
be the least sensitive bacteria of all the strains tested.31 
Another study testing the effects of lidocaine on an in vivo 
setting concluded that wound infiltration of 2% lidocaine 

Table 1.  Patients Demographics.

Carpal tunnel syndrome

P value

Trigger finger

P valueVariables
Group no. 1 
(WALANT)

Group no. 2  
(MAC)

Group no. 1 
(WALANT)

Group no. 2  
(MAC)

Patients 255 271 64 65  
Age (median [IQR]) 66.00 [54.00-76.00] 70.00 [58.00-78.00] .009 62.00 [52.00-70.25] 67.00 [57.00-75.00] .126
(Female/Male) 178/77 182/79 .773 40/22 32/33 .088
Smokers, No. (%) 43 (16.9) 38 (14.0) .435 6 (9.4) 3 (4.6) .324
Diabetes, No. (%) 49 (19.2) 38 (14.0) .138 4 (6.2) 8 (12.3) .378
ASA, No. (%) .474 .215
  1 23 (9.0) 22 (8.1) 7 (10.9) 13 (20.0)
  2 200 (78.4) 205 (75.6) 51 (79.7) 43 (66.2)
  3 32 (12.5) 44 (16.2) 6 (9.4) 9 (13.8)

Note. WALANT = wide-awake local anesthesia no tourniquet; MAC = monitored anesthetic care; IQR = interquartile range; ASA = American 
Society of Anesthesiologists.

Table 2.  Results.

Carpal tunnel syndrome

P value

Trigger finger

P value  Group no. 1 (WALANT) Group no. 2 (MAC) Group no. 1 (WALANT) Group no. 2 (MAC)

Infections (%) 0 (0.0) 6 (2.2) .031 0 0  
Complications Wound dehiscence (4) Wound dehiscence (5) 1.000 Wound dehiscence (3) Wound dehiscence (3) .981

Wound adherence (1) Wound adherence (1) Wound adherence (2) Wound adherence (2)

Note. WALANT = wide-awake local anesthesia no tourniquet; MAC = monitored anesthetic care.
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was associated with a decrease in bacterial count of more 
than 70%. However, the addition of epinephrine was associ-
ated with a 20-fold increase in bacterial counts compared 
with control values, suggesting that tissue hypoxia second-
ary to vasoconstriction might lead to a higher chance of 
bacterial colonization.10 These conclusions contrast with 
the in vitro findings of Parr et al31 and the clinical results of 
Leblanc et al22 and our series. Further in vivo studies are 
necessary to make conclusions on the effect of adding epi-
nephrine and bacterial susceptibility to lidocaine.

A possible explanation for these different results might 
be our different infrastructure setting. In our study, all sur-
geries were performed at the same institution by a constant 
team led by 2 surgeons. In contrast, in the study by Kar Yee 
Ng et al,21 6 different surgeons operating in at least 3 differ-
ent facility groups might have led to different operative 
practices of nursing, anesthesia, cleaning staff, materials, 
and autoclaving.

Although the current literature suggests that patients 
with obesity are more likely than people with normal BMI 
to develop postoperative infections,33 in the series by Kar 
Yee Ng et al,21 BMI was not significantly correlated with 
infection rates (average BMI, 30.0 kg/m2 [range, 18.5-
46.6 kg/m2]). In addition, BMI cannot explain their differ-
ent results from our conclusions as their cohort is not 
comparable to ours (average BMI, 30.2 kg/m2 [range, 
17.1-60.6 kg/m2]).

The sterility type needed to perform open CTS release 
has recently been questioned. Leblanc et  al22 in a multi-
center prospective study concluded that CTS release using 
field sterility had a superficial infection rate of 0.4% and a 
deep infection rate of 0%. This study opened up the door for 
us to switch our practice from traditional full sterility to 
field sterility with the added benefits of decreasing medical 
costs and surgical waste while maintaining patient safety 
and satisfaction.

Conclusions

This is a retrospective study; hence, concluding that 
WALANT is safer than MAC would be inaccurate. Never-
theless, we are able to conclude that performing CTS and 
TF release with WALANT technique does not increase the 
incidence of postoperative infections compared with MAC. 
In addition to this, we are able to conclude that noninfection 
complications in both groups have a similar incidence per-
formed with either technique. Furthermore, level I studies 
should be performed to rule out the role of epinephrine in 
postoperative site infection.

Acknowledgments

The authors would like to thank Vanina Laura Pagotto, MD, and 
Lucía Perez, MD, for their statistical assistance and Dr Joshua 
Hustedt for grammar corrections.

Ethical Approval

Our study was approved in advance by our institutional review 
board (IRB00010193).

Statement of Human and Animal Rights

All procedures followed were in accordance with the ethical stan-
dards of the responsible committee on human experimentation 
(institutional and national) and with the Helsinki Declaration of 
1975, as revised in 2008.

Statement of Informed Consent

Data were deidentified precluding informed consent of those 
included in the study.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

ORCID iD

Ignacio Rellán  https://orcid.org/0000-0003-4045-339X

References

	 1.	 Davison PG, Cobb T, Lalonde DH. The patient’s perspective 
on carpal tunnel surgery related to the type of anesthesia: a 
prospective cohort study. Hand. 2013;8(1):47-53.

	 2.	 Leblanc MR, Lalonde J, Lalonde DH. A detailed cost and 
efficiency analysis of performing carpal tunnel surgery in the 
main operating room versus the ambulatory setting in Canada. 
Hand. 2007;2(4):173-178.

	 3.	 Van Demark RE Jr, Smith VJS, Fiegen A. Lean and green 
hand surgery. J Hand Surg Am. 2018;43(2):179-181.

	 4.	 Hyatt BT, Rhee PC. Wide-awake surgical management of 
hand fractures: technical pearls and advanced rehabilitation. 
Plast Reconstr Surg. 2019;143(3):800-810. doi:10.1097/
PRS.0000000000005379.

	 5.	 Huang Y-C, Hsu C-J, Renn J-H, et al. WALANT for distal 
radius fracture: open reduction with plating fixation via wide-
awake local anesthesia with no tourniquet. J Orthop Surg. 
2018;13(1):195. doi:10.1186/s13018-018-0903-1.

	 6.	 Ahmad AA, Yi LM, Ahmad AR. Plating of distal radius 
fracture using the wide-awake anesthesia technique. J Hand 
Surg Am. 2018;43(11):1045.e1-1045.e5. doi:10.1016/j.jhsa. 
2018.03.033.

	 7.	 Poggetti A, Nucci AM, Giesen T, et al. Percutaneous intramed-
ullary headless screw fixation and wide-awake anesthesia to 
treat metacarpal fractures: early results in 25 patients. J Hand 
Microsurg. 2018;10(1):16-21. doi:10.1055/s-0037-1618911.

	 8.	 Xing SG, Tang JB. Surgical treatment, hardware removal, and 
the wide-awake approach for metacarpal fractures. Clin Plast 
Surg. 2014;41(3):463-480. doi:10.1016/j.cps.2014.03.005.

	 9.	 Gregory S, Lalonde DH, Fung Leung LT. Minimally invasive 
finger fracture management: wide-awake closed reduction, 

https://orcid.org/0000-0003-4045-339X


202	 HAND 18(2) 

K-wire fixation, and early protected movement. Hand Clin. 
2014;30(1):7-15. doi:10.1016/j.hcl.2013.08.014.

	10.	 Stratford AF, Zoutman DE, Davidson JSD. Effect of 
lidocaine and epinephrine on Staphylococcus aureus in 
a guinea pig model of surgical wound infection. Plast 
Reconstr Surg. 2002;110(5):1275-1279. doi:10.1097/01.
PRS.0000025427.86301.8A.

	11.	 Bykowski MR, Sivak WN, Cray J, et  al. Assessing the 
impact of antibiotic prophylaxis in outpatient elective hand 
surgery: a single-center, retrospective review of 8,850 cases. 
J Hand Surg Am. 2011;36(11):1741-1747. doi:10.1016/j.
jhsa.2011.08.005.

	12.	 Smetana BS, Zhou X, Hurwitz S, et al. Effects of hand fellow-
ship training on rates of endoscopic and open carpal tunnel 
release. J Hand Surg Am. 2016;41(4):e53-e58. doi:10.1016/j.
jhsa.2015.12.027.

	13.	 Halvorson AJ, Sechriest VF 2nd, Gravely A, et  al. Risk of 
surgical site infection after carpal tunnel release performed 
in an operating room versus a clinic-based procedure room 
within a Veterans Affairs medical center. Am J Infect Control. 
2020;48(2):173-177. doi:10.1016/j.ajic.2019.08.004.

	14.	 Ko JS, Zwiebel S, Wilson B, et  al. Perioperative antibiotic 
use in diabetic patients: a retrospective review of 670 surger-
ies. J Plast Reconstr Aesthet Surg. 2017;70(11):1629-1634. 
doi:10.1016/j.bjps.2017.06.042.

	15.	 Das SK, Brown HG. In search of complications in carpal tunnel 
decompression. Hand. 1976;8(3):243-249. doi:10.1016/0072-
968x(76)90009-7.

	16.	 Kleinert JM, Hoffmann J, Miller Crain G, et al. Postoperative 
infection in a double-occupancy operating room. A pro-
spective study of two thousand four hundred and fifty-
eight procedures on the extremities. J Bone Joint Surg Am. 
1997;79(4):503-513.

	17.	 Platt AJ, Page RE. Post-operative infection following hand 
surgery: guidelines for antibiotic use. J Hand Surg Br. 
1995;20(5):685-690.

	18.	 Ariyan S, Watson HK. The palmar approach for the visu-
alization and release of the carpal tunnel. An analysis 
of 429 cases. Plast Reconstr Surg. 1977;60(4):539-547. 
doi:10.1097/00006534-197710000-00007.

	19.	 Turowski GA, Zdankiewicz PD, Thomson JG. The results 
of surgical treatment of trigger finger. J Hand Surg Am. 
1997;22(1):145-149. doi:10.1016/S0363-5023(05)80195-9.

	20.	 Hansen RL, Søndergaard M, Lange J. Open surgery ver-
sus ultrasound-guided corticosteroid injection for trigger 

finger: a randomized controlled trial with 1-year follow-
up. J Hand Surg Am. 2017;42(5):359-366. doi:10.1016/j.
jhsa.2017.02.011.

	21.	 Ng WKY, Olmscheid N, Worhacz K, et  al. Steroid injec-
tion and open trigger finger release outcomes: a retro-
spective review of 999 digits. Hand. 2020;15:399-406. 
doi:10.1177/1558944718796559.

	22.	 Leblanc MR, Lalonde DH, Thoma A, et al. Is main operat-
ing room sterility really necessary in carpal tunnel surgery? 
A multicenter prospective study of minor procedure room 
field sterility surgery. Hand. 2011;6(1):60-63. doi:10.1007/
s11552-010-9301-9.

	23.	 Tosti R, Fowler J, Dwyer J, et  al. Is antibiotic prophylaxis 
necessary in elective soft tissue hand surgery? Orthopedics. 
2012;35(6):e829-e833.

	24.	 Verma MK, Shah AS, Jebson PJL. Cephalosporins in hand 
surgery. J Hand Surg Am. 2009;34(4):755-758. doi:10.1016/j.
jhsa.2009.02.001.

	25.	 Harness NG, Inacio MC, Pfeil FF, et al. Rate of infection after 
carpal tunnel release surgery and effect of antibiotic prophy-
laxis. J Hand Surg Am. 2010;35(2):189-196. doi:10.1016/j.
jhsa.2009.11.012.

	26.	 Lalonde D, Martin A. Tumescent local anesthesia for hand 
surgery: improved results, cost effectiveness, and wide-awake 
patient satisfaction. Arch Plast Surg. 2014;41(4):312-316. 
doi:10.5999/aps.2014.41.4.312.

	27.	 Tang JB. Re: levels of experience of surgeons in clini-
cal studies. J Hand Surg Eur Vol. 2009;34(1):137-138. 
doi:10.1177/17531934097321.

	28.	 Gainer JV Jr, Nugent GR. Carpal tunnel syndrome: report 
of 430 operations. South Med J. 1977;70(3):325-328. 
doi:10.1097/00007611-197703000-00021.

	29.	 Shapiro S. Microsurgical carpal tunnel release. Neurosurgery. 
1995;37(1):66-70. doi:10.1227/00006123-199507000-00010.

	30.	 Cakmak F, Wolf MB, Bruckner T, et al. Follow-up investiga-
tion of open trigger digit release. Arch Orthop Trauma Surg. 
2012;132(5):685-691.

	31.	 Parr AM, Zoutman DE, Davidson JS. Antimicrobial activ-
ity of lidocaine against bacteria associated with nosocomial 
wound infection. Ann Plast Surg. 1999;43(3):239-245.

	32.	 Houshian S, Seyedipour S, Wedderkopp N. Epidemiology of 
bacterial hand infections. Int J Infect Dis. 2006;10(4):315-
319. doi:10.1016/j.ijid.2005.06.009.

	33.	 Falagas ME, Kompoti M. Obesity and infection. Lancet Infect 
Dis. 2006;6(7):438-446.


