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Aims

We hypothesized that the wide-awake local anaesthes wit" .o tounniquet (WALANT) tech-
niqueis cost-effective, easy to use, safe, andreprs uciblc. ithald “fearningcurve towards
mastery, having a high patient satisfactionra®  urthermc. © 1LANT would be a suitable

alternative for the austere and developing .atic. »nvironmcnts where lack of funds and
resources are a common issue.

Methods
This was a randomized control triai £ 169 pat. \ts who required surgery for closed isolat-
ed distal radius fractures. The study. »s perf. ned between March 2016 and April 2019

at a public sector level 1 t2f wma centic _ral anaesthesia was used in 56 patients, Bi-
er’s block in 58 patients, & 1. "NIT in 55 patients. Data were collected on pre-, peri-,
and postoperative paramet. :, ¢ < sutcome, hospital costs, and patient satisfaction.
One-way analysis « riance,  .OVA) was used with a p-value of 0.05 being significant.
Results

Operationsawi. W/ Ceeded sooner, and patients recovered faster, resulting in

mean fex’ 'missc_ vorking days (7.8 (SD 1.67)) compared with general anaesthesia (20.1

(SD 74 ar Bier’s ..tk (14.1 (SD 7.65)) (p < 0.001). The WALANT patients did not devel-

op cu.nplic. ‘ons, whiie the other patients did (p < 0.04). Clinical outcomes did not differ,
. did surg » qualification affect clinical outcomes. Mean hospital costs were lower

or WALANT ($.28.50 (SD 77.71)) than for general anaesthesia ($630.63 (SD 114.77))

ord{ :r’s block ($734.00 (SD 37.54)) (p < 0.001). Patient satisfaction was also higher (p <
J01).

CoQ asion

\WALANT for distal radius fractures results in a faster recovery, is more cost-effective, has
similar clinical outcomes, and has fewer complications than general anaesthesia or Bier’s
block. This makes WALANT an attractive technique in any setting, but especially in mid-
dle- and low-income countries.
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Key messages

Application of the WALANT technique for anaesthesia
during surgery for distal radius fractures results in
a faster recovery, is more cost-effective, has similar
clinical outcomes, and has fewer complications than
general anaesthesia or Bier’s block.

Patient satisfaction is also higher for WALANT, making
it an attractive overall alternative.

Strengths and limitations
This was a randomized control trial with double
blinding; we assessed WALANT with regional anaes-
thesia and general anaesthesia and no study to date,
to our knowledge, has assessed the two techniques
with WALANT in a single paper.
The study was conducted in one institution only.

Introduction

Distal radius fractures are among the most common types
of injuries encountered in orthopaedic traumatology and
represent 17.5% of all fractures in the emergency depart-
ment.! Fractures of the distal radius follow a bimodal
pattern and are mainly found in children, active young
adults following a high-energy trauma, and - as a result of
osteoporosis - in the elderly.2 They are treated with eithar
splint stabilization or, for fractures that are unsta
or cannot be treated with a cast, with surgery. Sin
distal radius fractures hinder activities of dailv. life anc
thus affect an individual’s financial circums# "C0 hearly
surgical intervention is also adopted to tre/ Jatier  with
high demand of the use of their hands suc. s
writers, and doctors, and of patient vith I.

of the use of their time such as bt ss execut

The surgery can be perfornd . ui_ = regionaiolocks
such as brachial plexus blaf» or Bier’s. 'ack, or under
general anaesthesia, wh® "a tourniquet' “applied to
control haemostasis. ¥ vever pplying blocks can be
challenging and require.. ¢ jn skill< s, while in general
anaesthesia patis aptii.. atiort . a prerequisite and
sedation itself¢ Lrrie. risks. cfore, a new method
of anaesthe{  was £ “a'aned Dy Bezuhly et al,®> which
is widely know. nanu ~.rgeons as wide-awake local
anaesthesia with_ *ourniquet (WALANT).

This local anac_ ‘esia technique can be safely
performed in an out-patient setting for hand surgery
and requires no tourniquet or sedation, only injection
of lidocaine and epinephrine in the surgical field.** The
lidocaine is for anaesthesia, and the epinephrine provides
haemostasis, which deletes the need for a tourniquet.
In addition, this technique has the advantage that it can
be used in patients who are normally denied surgery
because of age, comorbidities, or other contraindica-
tions. The technique does not require stringent intraoper-
ative monitoring and has been shown to improve results,
cost-effectiveness by reducing the extensive preopera-
tive workup before surgery, and patient satisfaction for

demana

various types of hand surgery by eliminating tourniquet-
related pain.®® Due to these advantages, the WALANT
technique has quickly become a widely used anaesthesia
technique for hand surgery.'®™

The WALANT technique has only recently been applied
for distal radius fractures.’>' For distal radius fractures,
one might assume that the same advantages of WALANT
exist as for hand surgery, but this has not been exten-
sively investigated. Only one article, by Huang et al,”
has so far compared the use of WALANT for distal radius
fractures with another anaesthesia technique. In that
study, perioperative parameters and_clinical outcomes
were compared between WALAM .0 weneral anaes-

thesia with a tourniquet in 474 .dents. i v found that
the operation could begin.mu:. »sooner | -h WALANT
than with general anaed csia. » wugk’ VALANT led

to greater blood loss & s wa®ha s aount that did
not raise concern. . »ma’ impartant advantages of
WALANT were the bit It/ less #& Jtoperative pain and
shorter hospitd ation.™

We hypg! es. o that W- \NT for distal radius frac-
tures is cost-effecti. heasy to use, safe, and has a high
patier Jisfaction » compared with the current
pral Ces of anaesthesia (general anaesthesia and Bier's

blo. ). Furthé ore, we hypothesized that WALANT is
a re, ducible  2chnique and does not require a high
skillset: ~these hypotheses, we compared various

iaperative parameters, clinical outcome, and costs
of ul anaesthesia, Bier’s block, and WALANT tech-
Jues in a prospective cohort study.

Methods
A randomized controlled study with the intention to treat
was conducted to compare various perioperative param-
eters, clinical outcome, and costs between three anaes-
thesia options (WALANT, general anaesthesia, and Bier’s
block) for surgery of distal radius fractures (Figure 1). The
study was conducted at a public sector tertiary care level
1 trauma centre between March 2016 and April 2019.
The study protocol was approved by the medical ethics
review (institutional review board (IRB) approval: NO.F.2
to 81/GENL-2016/11183Ab/JPMC) and all procedures
followed were in accordance with the Helsinki declara-
tion. The study was registered in an open access registry,
namely the Chinese Clinical Trial registry under the trial
number ChiCTR1900026870.
Study design. A total of 169 patients with an isolated
closed fracture of the distal radius who presented to our
hospital within ten days of the initial injury were includ-
ed; the demographics of the cohorts are stated in Table I.
Exclusion criteria consisted of open fractures of the distal
radius, bilateral distal radius fractures, active infection in
the body, and certain contraindications to WALANT as ex-
pressed in Table Il.

Anteroposterior and lateral radiographs of the wrist
were obtained on the first presentation to the ortho-
paedic emergency department, and the fracture was
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[ Enrolment )

Assessed for eligibility (n = 377)
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¢ Not meeting inclusion criteria
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Lost to follow-up (n = 22)

L
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z ( Follow-up >
L J
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¢ General anaesthesia (n = 5)
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¢ Bier's block (n = 58)

Fig. 1

CONsolidated Standards Of Reporting Tria® ~ ONSORT) flc

classified according# the @ .iopaedic Trauma Associa-
tion (OTA) classificatic. s .em.™

Patients we fornt. naba® “the conservative and
surgical trea® ‘ent, otions, . patients opting for oper-
ative marl emep’ ~are furtner informed about the trial
and the ris: 2ie sa. ory, including the three anaes-
thesia optionZ_ ueneral anaesthesia, Bier’s block, and
WALANT). The fic_ s of patients for surgery was deter-
mined by the anaesthesiologist before the operation,
based on the classification system of the American Society
of Anesthesiologists (ASA).""'®

A system-generated randomization algorithm was
created by the research office and delivered by a dedi-
cated officer to ensure that the allocation sequence was
concealed. The individual patient was allocated treat-
ment on a non-probability consecutive basis. When a
patient entered the trial, a serial number was allotted to
the patient. Double blinding technique was used and
neither surgeon nor patient knew the intervention to be
used prior to surgery; this was revealed in the operating

‘agram. WALANT, wide-awake local anaesthesia with no tourniquet.

theatre just before the surgery. The power of the study
was kept at 80%.

The primary outcomes of the study were the patient’s

experience of pain and cost-effectiveness, which were
divided into direct cost of the procedure and indirect
cost along with the patient’s intraoperative and post-
operative experience, whereas the secondary outcomes
were to compare the functional results of the surgery
and patient satisfaction. The tertiary outcome was to
investigate the reproducibility of the WALANT tech-
nique by comparing results of senior surgeons with the
trainees.
Surgical technique - WALANT. Patients undergoing
WALANT were briefed about the procedure in detail, es-
pecially about the multiple skin pricks for WALANT solu-
tion infiltration, the possibility of converting to general
anaesthesia, and the application of a tourniquet if hae-
mostasis was not adequate. The patients were warned
about the risk of the vasoconstrictive effect of epineph-
rine concerning digital ischaemia.

VOL. 9, NO. 7, JULY 2020
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Table 1. Demographics and fracture classification.

Table Il. Contraindications for wide-awake local anaesthesia no tourniquet
(WALANT) as exclusion criteria for this study.

Variable Anaesthesia technique p-val
General Bier’s WALANT
anaesthesia block (n=55)

(n=56) (n=58)

Sex, n (%) 0.550*

Male 28 (50.0) 33(56.9) 31 (56.4)

Female 28 (50.0) 25 (43.1) 24 (43.6)

Mean age, 49.7 (9.30) 48.1(9.16) 46.6(10.81) 0.017%

yrs (SD)

Fracture 0.911%

type, n (%)

A2 5(8.9) 7(12.1) 6(10.9)

A3 7 (12.5) 5(8.6) 509.1)

B1 6 (10.7) 6 (10.3) 11 (20.0)

B3 9 (16.0) 7(12.1) 50.0)

C1 7(12.5) 7(12.1) 7(12.7)

C2 9 (16.0) 12 (20.7) 15(27.3)

Cc3 13(23.2) 14 (24.1) 6(10.9)

Dominant 36 (64.3) 34 (58.6) 38 (69.1) n.s.*

hand, n (%)

n.s., not significant; WALANT, wide-awake local anaesthesia with no
tourniquet.

*Chi-squared test.

+TOne-way analysis of variance (ANOVA).

IFisher’s exact test.

We used the haematoma block method, for wki

3 ml to 5 ml of 2% plain lidocaine was initially injecte
through the dorsal aspect of the fracture. For eyerv 50 mi
of WALANT solution we used 0.9% normal s&* .c. d 2%
lidocaine with 1:1,000,000 concentrationd ‘epin¢ arine
at a ratio of 1:1 (Figure 2). The surfage « ‘or

flexor carpi radialis (FCR) tendon w# denti_ : by radi-
ally deviating the wrist, and poirt  vere mark. »an the
skin. In the same manner, the dit_ .1 tri. of the raag.as was
palpated, and four skin poit » were mc_ »d 2 cm apart
starting from the distal wi* “crease (Figure. X). Proposed

identification marks w( - pref "ed with povidone and
chlorhexidine for subcut s loca!t maesthesia admin-
istration, accordi ), the axip® 'n safe dosage of 7

mg/kg/ml. The
for surgery
the haemostat.

actu  dsiten.  sterilized and prepared
le thd wwseon (MT, GM, EAC) waited for

© (T suny ry started when 30 minutes
had passed since administration of the WALANT solu-
tion or when the vic_ ' analogue scale (VAS) was zero,'®
or whichever came first (Figures 3b and 3c).

In order to decrease the patient’s level of anxiety
during the surgery, one dedicated staff member of the
operating team (MT, GM, KA, EAC) was designated to
provide distractive anaesthesia to the patient by talking
and providing distraction, especially during the drilling
of the periosteum. Henry’s approach was used in all
cases and the procedure started with a longitudinal
incision over the volar wrist.” Pronator quadratus (PQ)
was exposed afteridentification, and the FCR and flexor
pollicis longus (FPL) were retracted towards the ulna.

Contraindications for WALANT

Absolute contraindication

Anxious and non-cooperative patients
Needle phobia

Peripheral vascular disease or active infection
Bleeding tendency

Abnormal clotting profile

Hypersensitivity to lidocaine

Relative contraindication

Polytrauma patients

An additional 5 ml of t*
beneath the PQ to as
surgery was paudnd

WALANT T »f" 'was injected
-sthe!’ _"the pe osteum, and the
proxip® sely 30 seconds for
the local anaes® csia to'« » eff ((Figure 3d). PQ was
reflected fro ‘ia| attach .t for fracture reduction,
plate placeivient, « ‘'ing, and screw fixations (Figure 3e).
Lockinamm'ates (Dou. » Medical Technologies, Fujian,
Chir* “were used in ali"Cases.

e patient’s vital signs, bleeding, and VAS score were
recc. =d ever ten minutes throughout the surgery.
BlooG st calculated according to the amount of
“'aod present in the suction container. Fracture reduc-
T 15, checked under a fluoroscope, during which

- pauients were asked to actively flex and extend their
wrists and fingers to examine the stability of the fixa-

on and identify any tendon disorders before wound
closure (Supplementary Video i). The skin was sutured
with simple interrupted nylon 2 to O sutures (Ethicon,
Johnson & Johnson, Somerville, New Jersey, USA) and a
soft dressing was applied.
Surgical technique - general anaesthesia and Bier’s
block. Patients having general anaesthesia or Bier’s block
with a tourniquet underwent a series of preoperative
examinations and an anaesthesia risk evaluation. After
adequate preparation, the patients received general
anaesthesia or Bier’s block under careful monitoring by
the anaesthetist. A pressure of 250 mm Hg was applied
via a tourniquet to limit blood loss. Surgery was per-
formed according to the same approach used for the pa-
tients having WALANT.
Postoperative care. For all patients operated on, vi-
tal signs and VAS score were obtained every half-hour
after the surgery and the patients were kept in the ward
overnight and discharged the next day. After the tenth
WALANT procedure, the protocol for WALANT changed
to day care surgery and patients were discharged after
eight hours unless patients insisted on staying overnight.
After the change in the WALANT protocol patients were
informed of the signs and symptoms of compartment syn-
drome, digital ischaemia, and discharge from the wound
site, and they were instructed to report immediately to
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2% lidocaine
(1:100,000) epinephrine

0.9% normal saline
or distal water

Fig. 2

Composition of wide-awake local anaesthesia with no tourniquet (WALANT) solution mixed in ratio of 1:1.

a) Haematoma block (2% lidocai
Tumescent effect of WALANT s,

) Skin infilt
n. d) Periosteal &

the ortho of the hospital should
madol 37.5 mg/325 mg acet-
aminophen ¢ 'natlon tablets two times a day were
prescribed as th tocol for postoperative pain control
medication, along with calcium supplements. In all three
groups the patients were encouraged to practice flexion
and extension as per tolerance to pain, and none of the
patients” wrists were immobilized.

The first follow-up visit was two weeks after the
surgery. Follow-up was performed in the outpatient
clinic along with a follow-up visit to the physiother-
apist for range of movement and grip strengthening
exercises. Fracture union was assessed radiologi-
cally with the union of three out of four cortices, the
range of movement was recorded by a goniometer,
and patient satisfaction was evaluated by 12-ltem

subcutaneous plane) with wide-awake local anaesthesia with no tourniquet (WALANT) solution. c)
e) Final implant position and surgical exposure.

Short-Form Health Survey questionnaire (SF-12)%"2
at six weeks and one year. For the functional evalu-
ation of the wrist the quick Disabilities of the Arm,
Shoulder, and Hand (qDASH) questionnaire, Mayo’s
score, and patient-rated wrist evaluation (PRWE)*
were assessed at one year.?*?¢ Patients were followed
up for one year.

The patients were advised to take a minimum of five
days of rest and were then allowed to resume work
according to their convenience, and were enrolled in
a continuous physical therapy programme. Since most
of the patients were on daily wages, they were allowed
to do light duty work if they demonstrated half of
the grip strength compared with the contralateral wrist.
However, extended rest was prescribed depending
on clinical and subjective assessment and taking into
consideration the nature of the patient’s work.

VOL. 9, NO. 7, JULY 2020



Table Ill. Perioperative and postoperative data.
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Variable Anaesthesia technique p-value*
General anaesthesia (n = 56) Bier’s block (n = 58) WALANT (n =55)
Mean time to surgery, days (SD) 6.89 (3.58) 4.31 (3.62) 1.22 (1.44) < 0.001
ASA grade before operation, n (%) < 0.001+
1 13 (23.2) 16 (27.6) 17 (30.9)
2 23 (41.1) 20 (34.5) 12 (21.8)
3 12 (21.4) 13 (22.4) 12 (21.8)
4 8(14.3) 9 (15.5) 14 (25.5)
Mean preoperative time, mins (SD) 33.7 (5.81) 30.2 (4.67) 23.0 (3.85) < 0.001
Mean operative time, mins (SD) 68.8 (14.97) 65.5(12.61) 61.3 (9.28) 0.018
Conversion to general anaesthesia, n N/A 4 2 0.693%
Mean intraoperative top-up dose, ml (SD) N/A 8.0 (7.49) 40 47) <0.01
Mean blood loss, ml (SD) 11.5 (4.25) 14.0 (4.89) 4 (8.50) < 0.001
Mean recovery time, mins (SD) 21.4 (3.98) 20.6 (5.34) T 235 < 0.001
Mean highest intraoperative VAS score (SD) N/A 4.4 (1.04) 3.5 <0.001§
Mean VAS score at 24 hrs after operation (SD) 3.0 (1.24) 2.2 (1.35) 2 (0.62, < 0.001
Mean hospital stay, days (SD) 1.2 (0.78) 1.5 (0.99) 0.2 (0.50) < 0.001
Mean ICU stay, days (SD) 0.2 (0.52) 0.2 (0.72) 0 0.238
Mean daily frequency of oral analgesics (SD) 2.3 (0.61) 2.0 (04 7 0.59) < 0.001
Mean time oral analgesics used, days (SD) 12.4 (3.35) 10 .60 .0 (2.04) < 0.001
Mean number of physiotherapy sessions (SD) 13.4 (6.36) 10.1(6.13) 5.5(1.10) < 0.001
Patients with complications, n 3 0 0.032

‘One-way analysis of variance used unless indicated otherwise.
fChi-squared t-test.

*Fisher’s exact test.

§Independent-samples t-test.

ASA, American Society of Anesthesiologists; ICU, intensive care unif
WALANT, wide-awake local anaesthesia with no tourniquet.

Cost comparisons. The direct and indire
procedures that were measured wed 1) hc cal costs,
such as number of people in tha® atre, imp. 't cost,
recovery time, number of days{ 'nig_ ‘ependeri_y unit
(HDU), and total number o "ays in ho. #al; and 2) pa-
tient costs, such as numk “of analgesics*_ ed, number

-0s

of physiotherapy sessi¢ 5, and umber of days lost.
Parameters measur peri< eratively and
postoperatively. oera. p’ .meters measured

included prept itiol;, me, ¢, iting time, blood loss,
conversion the £ 2a2dure to general anaesthesia,
top-up dose ed, nw..aoperative VAS scale (pain

scale), immediat. wstoperative VAS, VAS at 24 hours,
high level of care rc ired, and complications. Patient
satisfaction was determined with a SF-12 questionnaire
at six weeks and one year.

Clinical outcomes at one year of surgery. Clinical out-
comes were determined at one year after the operation.
The objective outcomes included wrist extension and
flexion, Mayo wrist score, grip strength in newtons, the
gDASH questionnaire that was filled in by a doctor on
the surgical team, and PRWE questionnaires that were
filled in by the patients.

Statistical analysis. All data were entered into a database
and analyzed with SPSS v26 (IBM, Armonk, New York,
USA). GraphPad Prism 8 (GraphPad Software, San Diego,

2ot applicac .., not significant; VAS, visual analogue scale;

California, USA) was used to analyze a subset of the
data and prepare graphs. One-way analysis of variance
(ANOVA) and independent-samples t-tests were used to
compare continuous variables and chi-squared tests were
used to compare categorical variables, as appropriate. A
p-value of less than 0.05 was considered to be statistically
significant.

Results

The WALANT technique proved to be safe and more cost-
effective than general anaesthesia and Bier’s block, ergo-
nomically and logistically. In addition, patients operated
in the WALANT group experienced a faster recovery and
had similar clinical outcomes at one year of follow-up
compared with patients operated under general anaes-
thesia and Bier’s block.

Moreover, the results of this trial strongly suggest
that the WALANT technique had a small learning
curve towards mastery and when the patient’s clinical
outcomes were compared between junior and senior
doctors no statistical significance was observed, and this
further strengthened the notion that WALANT is a repro-
ducible technique.

Primary outcomes. A primary outcome of this study was
cost-effectiveness. Operations with WALANT proceeded
sooner than operations with other techniques (p < 0.001,
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Table IV. Patient satisfaction and cost comparison.
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Variable Anaesthesia technique p-value*
General anaesthesia (n = 56) Bier’s block (n = 58) WALANT (n =55)

Mean patient satisfaction after 6 wks (SD) 32.0(8.28) 36.0 (8.04) 42.2 (2.29) < 0.001
Mean patient satisfaction after 1 yr (SD) 37.6 (6.75) 40.8 (6.02) 44.82 (1.38) <0.001
Patient would undergo same procedure again, n (%) 47 (83.9) 50 (86.2) 53 (96.4) <0.001}
Mean hospital cost, $ (SD) 630.63 (114.77) 734.00 (37.54) 428.50 (77.71) < 0.001
Payment method, n (%) 0.017
Out of pocket 14 (25.0) 26 (44.8) 26 (47.3)
Insurance policy 11 (19.6) 14 (24.1) 9(16.4)
Welfare/charity 31 (55.4) 18 (31.0) 20 (36.4)
Number of people in the operating room 5.9(0.37) 5.1 (0.93) Admn) < 0.001
Mean time to return to work after surgery, days (SD)  13.2 (5.15) 9.72 (4.81) 7 (1 < 0.001
Mean total working days lost due to injury (SD) 20.1 (7.37) 14.1 (7.65) 7.8 (1.67) <0.001
*One-way analysis of variance (ANOVA) used unless indicated otherwise.
FChi-squared test.
WALANT, wide-awake local anaesthesia with no tourniquet.

one-way ANOVA), with a substantially higher percentage all 169 par{ pants iri. = <0 dy, only 34 (20.1%) had

of patients having a poor physiology and higher anaes-
thesia risk prior to operation in the WALANT technique
group than in either of the other two technique groups
(p < 0.001, chi-squared test) (Table IlI).

Similarly, the mean preparation timeforthe surgery was
longer for the general anaesthesia group (33.7 minutes
(SD 5.81)) and the Bier’s block group (30.2 minutes
(SD 4.67)) than for the WALANT group (23.0 m
(SD 3.85)) (p < 0.001, one-way ANOVA). However;, he
operating time did not differ much between the te
niques (p < 0.018, one-way ANOVA) whils ory tir
was significantly shorter for the WALAM “techr jue (p
0.001, one-way ANOVA) (Table III).

Due to pre-existing comorbid«
ASA grade, postoperatively th
put five of the general anael .esic. nd four oiche Bier’s
block patients in an intep® »e care ur.,_ 'CU), while none
of the WALANT patien® ‘equired ICU st (Table IlI).

-~

dition. nd a higher
raesthetis. nacided to

The mean numhk® of ta® "days in the hospital was
different between thi '¢ e groi »s, with the general
anaesthesia @ the ver’s® Jiock group, and the
WALANT art p st ng fo (SD 0.78), 1.5 (SD 0.99),
and 0.2 ¢ (SD£ ~respectively (p < 0.001, one-way
ANOVA) (Ta.. ¥ .

The WALAN' roup consumed mean fewer analgesics

and required me_ > fewer physiotherapy sessions (p <
0.001, one-way ANOVA) (Table IIl). The decision to end
the physiotherapy session was decided by a multidisci-
plinary meeting with the patient, which included the
operating surgeon and the physiotherapist, and patients
were instructed to carry physiotherapy exercises at home.

There was a significant difference in mean costs
between the procedures (p < 0.001), with Bier’s block
costing most at $734.00 (SD 37.54), general anaesthesia
$630.63 (SD 114.77), and the WALANT technique costed
the least at $428.50 (SD 77.71) (Table IV). Each of these
costs included the costs of the implants, the costs of the
actual operation, hospital stay, and follow-up visits. Of

an insura® ‘< nlicy that, J the costs, 66 participants
(39.1%) riad to', . out-of-pocket, and 69 (40.8%) relied
ond re (Table™

sside from the hospital costs, the patients also lost

vs at wor'™ which in most cases affected theirincome as
ti. majority  orked on daily wages. The number of days
froi gt e of surgery to resumption of work differed

significantly between the three groups (p < 0.001, one-

ANOVA) (Table IV). Since most people also lost
working days from the time of injury to the operation,
the mean total number of working days lost was even
greater: 20.1 days (SD 7.37) for the general anaesthesia
group, 14.1 days (SD 7.65) for the Bier’s block group,
but only 7.8 days (SD 1.67) for the WALANT group, and
this difference was also significant (p < 0.001, one-way
ANOVA) (Table IV).

Clinical effectiveness was another primary outcome
of this study. During the operation the WALANT patients
scored better on the intraoperative VAS (p < 0.001,
independent-samples t-test), with a mean highest intra-
operative VAS score of 3.5 (SD 0.78) compared with 4.4
(SD 1.04) for the Bier’s block patients.

Likewise, 24 hours postoperatively the WALANT
patients also scored better on the VAS with a mean score
of 1.2 (SD 0.62) compared with 3.0 (SD 1.24) and 2.2
(SD 1.35) for the general anaesthesia and Bier’s block
patients, respectively (both p < 0.001, one-way ANOVA).
The mean VAS score between the general anaesthesia
and Bier’s block groups differed only slightly (p < 0.02)
(Table IlI).

Patient satisfaction with the procedure was highest for
the WALANT group, both at six weeks and one year after
the procedure (both p < 0.001, one-way ANOVA). When
asked whether, should the situation arise, the patient
would consider choosing the same anaesthesia proce-
dure again for removal of implant or recommend the
same procedure again to someone, 53 (96.4%) patients
in the WALANT group said yes, compared with just 47
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Table V. Clinical outcomes at one year after operation.

Variable Anaesthesia technique p-value*
General anaesthesia (n = 56) Bier’s block (n = 58) WALANT (n =55)

Mean time to bone union, wks (SD) 15.8 (2.54) 15.3 (2.60) 15.3 (2.31) 0.763

Mean wrist extension, ° (SD) 52.9 (4.45) 53.4 (4.95) 54.8 (6.45) 0.428

Mean wrist flexion, ° (SD) 64.3 (4.47) 64.4 (4.92) 65.9 (6.01) 0.649

Mean Mayo wrist score (SD) 87.3(5.13) 87.9 (4.66) 86.3 (5.08) 0.213

Mean grip strength, N (SD) 74.3 (8.42) 74.0 (8.81) 73.6 (7.35) 0.537

Mean qDASH questionnaire score (SD) 10.2 (2.99) 8.8 (2.90) 10.2 (2.80) 0.050

Mean PRWE questionnaire score (SD) 9.6 (3.54) 12.6 (4.20) 9.8 (3.35) < 0.001

Functional stratification, n (%) n.s.t

Excellent 25 (44.6) 37 (63.8) 28 (50.9

Good 28 (50) 21 (36.2) 25

Fair 3(5.4) 0 r

n.s., not significant; PRWE, patient-rated wrist evaluation; qDASH, quick Disabilities of the Arm, Shoulder, apt Hana, L ANT, wi  -awake local

anaesthesia with no tourniquet.

*One-way analysis of variance (ANOVA) used unless indicated otherwise.

TFisher’s exact test.

(83.9%) and 50 (86.2%) patients from the general anaes-
thesia and Bier’s block groups, respectively (p < 0.001,
chi-squared test) (Table IV).

Secondary outcomes. Clinical outcomes did not differ
between the three groups, nor did the time from oper-
ation to bone union (Table V). However, patients in the
WALANT group had a higher mean intraoperative blocd
loss than patients in the other two groups (p < 0.C
one-way ANOVA) (Table III).

Complications were encountered in three_batient
in the general anaesthesia group who devs - \attri-
tion injury (one) and mild inflammationd “the / bund
(two), and in three patients of the Bier’s bi. war
developed tourniquet palsy (two) dut 5 tigi. urniquet
application and local anaesthetic/  *emic (LA foxicity
(one). No complications were{ “sei_ Lin the Vi.ALANT
group (Table IlI).

During the operation
thesia procedure of f

was decided ¢t the anaes-
. (6.9 o) of the Bier’s block

patients and two (3.64% ¥ ¢ WALANT patients had to
be changed to ge Lana 2esia’ .ue to anxiety.

Tertiary outcs’ _s. | qua Jdon of the surgeon
did not affe¢ he clf 22l outcomes; of the 55 WALANT

procedures, z< ~ Carc out by one of five consult-
ants and 35 we:_ narried out by one of five residents

(Supplementary Tai ).

Discussion

In this randomized controlled study, we found that the
WALANT anaesthesia technique applied during opera-
tion on distal radius fractures leads to a faster recovery,
is more cost-effective, has similar clinical outcomes, and
has fewer complications than general anaesthesia or
Bier’s block. In addition, we found that patient satisfac-
tion is much higher for WALANT than for general anaes-
thesia or Bier’s block. Together, these factors make the
WALANT technique an attractive alternative for patients
who qualify for this technique.

The WAIL « echnique’ 5 been in use for hand
and wrist surgery »a number of years,”’%" and it was
found« ™ WALAN smuch more cost-effective than
gen{ .1 anaesthesia. In“a USA study comparing the costs
of | \LANT ve« us general anaesthesia for carpal tunnel
syni_ »me sur¢ |y, a mean saving of $1,320 on health-
care ¢ «ch included anaesthesia cost, preopera-
“ve cost, anu postoperative cost - was found.?”

st comparison has been reported yet for WALANT

.sus any other technique for surgery of distal radius

ractures. In our study, hospital costs were determined

mong others by factors such as length of hospital stay,
number of complications, and number of people in the
operating room. These factors all turned out to be more
favourable for the WALANT group and resulted in mean
total hospital costs of $428.50 (SD 77.71).

The difference in cost between WALANT and general
anaesthesia ($202.10), as well as between WALANT and
Bier’s block ($305.50), is considerable, although these
differences are much smaller than the difference of
$1,320 between WALANT and general anaesthesia for
carpal tunnel syndrome, most likely because healthcare
costs in Pakistan are in general much lower than those
in the USA.# To put the mean total hospital cost range
of $428.50 to $734.00 for the three procedures into
perspective, it is relevant to know that the mean annual
household income in 2016 in Pakistan was $651.%

The WALANT technique was only last year reported
as an anaesthesia option for surgery of distal radius frac-
tures.'> The technique and one case were first described
by Ahmad et al,’> and Orbach et al® subsequently
described successfully operating on five cases. Orbach et
al” concluded that the WALANT technique offers a simple
and safe alternative to traditional anaesthetic techniques
for surgery on distal radius fractures.

In a subsequent study on 47 patients comparing
WALANT with general anaesthesia for distal radius frac-
tures, Huang et al®® found that the patients undergoing
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4 INJECTION OF
&£ LOCAL ANAESTHESIA

Cross-sectional anatomy of the distal radius.

nique resulted in no
he general anaesthesia

\ not difficult to perform, based
on the reproa ility of the technique between consul-
tants and reside upplementary Table i).

The three techniques resulted in similar clinical
outcomes, but since the WALANT technique resulted in
a faster recovery, WALANT may be an attractive alterna-
tive to general anaesthesia and Bier’s block. The patients
in the WALANT group lost fewer working days as they
recovered faster from the operation but - most impor-
tantly - because the time from injury to operation was
much shorter. One of the main reasons for early return to
(light duty) work was the psychological empowerment of
the patient during the WALANT procedure, as the patient
was able to flex and extend the wrist intraoperatively; this
created a placebo effect and empowered the patient.

radius

In terms of cost-effectiveness, WALANT does not
require the advanced skills or resources such as a portable
ultrasound machine or an anaesthetist that are required
for Bier’s block, or the increased logistics that are neces-
sary for general anaesthesia; it can be treated as local
anaesthesia, which is cost-effective and resource-friendly
to the hospital and the patient. As a result, the operation
could often be scheduled on the same day.

Since the mean recovery time was shorter in the
WALANT group, hospital costs and other costs for the
patients were lower than those for the general anaes-
thesia and Bier’s block groups. Due to this faster recovery,
direct patient costs such as number of physiotherapy
sessions and analgesics use were lower in the WALANT
group. A very important cost factor for patients may have
been the number of working days lost, as for most people
in Pakistan loss of working days means loss of income.

Based on studies applying WALANT for hand and
wrist surgery, it is known that patients operated on
with the WALANT technique score high on patient
satisfaction (reviewed in van Demark RE et al?®), with
many (86%) saying they would choose the same tech-
nique again and 90% saying they would recommend
it to a friend.*® In our study, around 96% (n = 53) of
the WALANT group said they would undergo the same
procedure again if needed, as opposed to 83.9% (n
= 47) and 86.2% (n = 50) for the general anaesthesia
and Bier’s block groups. Patient satisfaction was also
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significantly higher in the WALANT group at both six
weeks and one year after surgery than in the other two
groups.

Indeed, Huang et al® also addressed the same inter-
vention as ours; however, the current study has a larger
sample size, almost three times that of the aforemen-
tioned study. Furthermore, Huang et al* focused on
clinical outcomes, whereas our study comprehen-
sively addressed costs, patient satisfaction, and clinical
outcomes in a more detailed manner.

In addition, WALANT is a novel technique for treating
distal radius fractures, so there is a need for further studies
of this technique. The literature still requires additional
outcomes to establish its effectiveness. These factors
warrant the publication of this study as level | evidence.

In conclusion, application of the WALANT technique
for anaesthesia during surgery for distal radius fractures
results in a faster recovery, is more cost-effective, has
similar clinical outcomes, and has fewer complications
than general anaesthesia or Bier’s block. This makes
WALANT an attractive anaesthesia technique in any
setting and is a great skill for the surgeon to be equipped
with. Patient satisfaction is also higher for WALANT,
making it an overall attractive alternative.

The first limitations of the WALANT approach are
patient selection and local anaesthesia administration
Furthermore, appropriate knowledge of the surf:
anatomy of the distal radius is an essential prerequisi
for the success of the technique, as the administration o
local anaesthesia depends on the anatomid “ic  ‘ions,
especially when infiltrating the periosteus® ordrit ig. In
this scenario, the radial artery is nearby, ari.
the radial border and injecting latez 0 the i 2l border
injury to the radial artery can b ided. Alsc_ ar the
periosteal block to work effecively needle should
go under the periosteum 4 nout being mmoved, and
by circumferentially mgf \g th@,needle ti'¢ dorsal and

volar sides can be . sated using, WALANT solution
(Figure 4). This would aic_ «nimiz* pain when manip-
ulating the frag® "C0 har tii. alf “border of the distal

radius.

Secondly, " ‘ie ” be counselled in details
regarding the . \ANT technique, especially multiple
needle pricks. Als¢_ "n our experience extreme levels
of anxiety should “pe considered as an absolute
contraindication.

Finally, we stress patience and tolerance from the
surgeons’ side to be the key factor for a successful WALANT
procedure, especially the importance of allowing 25 to
30 minutes before the commencement of surgery to
establish adequate anaesthesia and vasoconstriction.

Supplementary material
Video showing the fixation of distal radius fracture
under wide-awake local anaesthesia with no tour-
niquet (WALANT).

References
1. Court-Brown CM, Caesar B. Epidemiology of adult fractures: A review. Injury.

2006;37(8):691-697.

2. Nellans KW, Kowalski E, Chung KC. The epidemiology of distal radius fractures.

Hand Clin. 2012;28(2):113-125.

3. Bezuhly M, Sparkes GL, Higgins A, Neumeister MW, Lalonde DH.
Immediate thumb extension following extensor indicis proprius-to-extensor pollicis
longus tendon transfer using the wide-awake approach. Plast Reconstr Surg.
2007;119(5):1507-1512.

. Lalonde DH. Llatest Advances in Wide Awake Hand Surgery. Hand Clin.
2019;35(1):1-6.

. Lalonde D, Eaton C, Amadio P, Jupiter J, Hand W-awake. Wide-awake
hand and wrist surgery: a new horizon in outpatient surgery. Instr Course Lect.
2015;64:249-259.

. Tang JB, Xing SG, Ayhan E, Hediger S, Hua:
Anesthesia No Tourniquet on Departmenta!
Satisfaction, and Beyond. Hand Clin. 2019

. Lalonde D, Martin A. Epinephrine infacal aric
case for wide-awake anesthesia. 4 “Acad Ortr.

. Gunasagaran J, Sean ES, £ .as S _/mir S,
during minor hand surgeri ath wid® wake local
(WALANT) versus local@anacc A)/tournigs
2017;25(3):23094993¢  59499.

. Rhee PC, Fisch \1, Rhee LS, © . H, Johnson AE. Cost Savings and
Patient Expest  cs Clinic-Based, . ue-Awake Hand Surgery Program at a
Military Medical Center. “ical Analysis of the First 100 Procedures. J Hand Surg
Am. 25¢ 2):e139-e147.

10. M¢ vk, Lalonde DH, Thoi 4 A, Dickson L. Achieving the optimal epinephrine

¢ tinwide awakashand surgery using local anesthesia without a tourniquet. Hand
(.~ .2015;10(4):6,  515.

11. 8t + MM, C/ druccio JH. Use of Wide-awake Local Anesthesia No
Tourrs: and Wrist Surgery. Orthop Clin North Am. 2018;49(1):63-68.

2 Ahmad Ar, 11 LM, Ahmad AR. Plating of Distal Radius Fracture Using the Wide-
Anesthesia Technique. J Hand Surg Am. 2018;43(11):1045.e1-101045.

17 (bac d, Rozen N, Rubin G. Open reduction and internal fixation of intra-articular
distal radius fractures under wide-awake local anesthesia with no tourniquet. J Int
Med Res. 2018;46(10):4269-4276.

.. Huang YC, Hsu CJ, Renn JH, et al. WALANT for distal radius fracture: open
reduction with plating fixation via wide-awake local anesthesia with no tourniquet.
J Orthop Surg Res. 2018;13(1):195.

15. Huang YC, Chen CY, Lin KC, et al. Comparison of Wide-Awake Local Anesthesia
No Tourniquet With General Anesthesia With Tourniquet for Volar Plating of Distal
Radius Fracture. Orthopedics. 2019;42(1):e93-e98.

16. Meinberg EG, Agel J, Roberts CS, Karam MD, Kellam JF. Fracture and
Dislocation Classification Compendium-2018. J Orthop Trauma. 2018;32(Suppl
1):51-8170.

17. Daabiss M. American Society of Anaesthesiologists physical status classification.
Indian J Anaesth. 2011;55(2):111-115.

18. Saklad M. Grading of patients for surgical procedures. Anesthesiology.
1941;2(3):281-284.

19. Bodian CA, Freedman G, Hossain S, Eisenkraft JB, Beilin Y. The visual analog
scale for pain: clinical significance in postoperative patients. Anesthesiology.
2001;95(6):1356-1361.

20. llyas AM. Surgical approaches to the distal radius. Hand (N Y). 2011;6(1):8-17.

21. Ware J, Kosinski M, Keller SD. A 12-item Short-Form Health survey: construction of
scales and preliminary tests of reliability and validity. Med Care. 1996;34(3):220-233.

22. Ware JE. SF-12: how to score the SF-12 physical and mental health summary scales.
Boston, Massachusetts: Health Institute, New England Medical Center, 1998.

23. MacDermid JC, Turgeon T, Richards RS, Beadle M, Roth JH. Patient rating of
wrist pain and disability: a reliable and valid measurement tool. J Orthop Trauma.
1998;12(8):577-586.

24. Beaton DE, Wright JG, Katz JN, Upper Extremity Collaborative Group. Development
of the QuickDASH: comparison of three item-reduction approaches. J Bone Joint Surg
Am. 2005;87-A(5):1038—1046.

25. MacDermid JC, Turgeon T, Richards RS, Beadle M, Roth JH. Patient rating of
wrist pain and disability: a reliable and valid measurement tool. J Orthop Trauma.
1998;12(8):577-586.

26. Amadio PC, Berquist TH, Smith DK, et al. Scaphoid malunion. J Hand Surg Am.
1989;14(4):679-687.

F

o

(=]

2t of Wide-Awake Local

aings, Le. fatient and Surgeon
:29-34.

cia in finger;

ug. 204

~

hand surgery: the
1(8):443—-447.
«S. Perceived comfort
naesthesia no tourniquet
J Orthop Surg (Hong Kong).

(-]

BONE & JOINT RESEARCH



FIXATION OF DISTAL RADIUS FRACTURES USING WIDE-AWAKE LOCAL ANAESTHESIA WITH NO TOURNIQUET (WALANT) TECHNIQUE 439

217. Alter TH, Warrender WJ, Liss FE, llyas AM. A Cost Analysis of Carpal Tunnel
Release Surgery Performed Wide Awake versus under Sedation. Plast Reconstr Surg.
2018;142(6):1532—-1538.

28. No authors listed. Census and Economic Information Center (CEIC). Pakistan
Household Income per Capita. 2019. https://www.ceicdata.com/en/indicator/
pakistan/annual-household-income-per-capita (date last accessed 7 July 2020).

29. Van Demark RE, Becker HA, Anderson MC, Smith VJS. Wide-Awake Anesthesia
in the In-Office Procedure Room: lessons Learned. Hand (N Y). 2018;13(4):481-485.

30. Teo |, Lam W, Muthayya P, et al. Patients' Perspective of Wide-Awake Hand
surgery--100 Consecutive Cases. J Hand Surg Eur Vol. 2013;38(9):992—999.

Author information:

M. Tahir, MBBS, MRCSEng, Postgraduate Trainee

1 Z. Zaffar, MBBS, Postgraduate Trainee

= K. Anwar, MBBS, Postgraduate Trainee

= M. A. H. Mamoon, MBBS, Senior House Officer

= M. Ahmad, MBBS, Senior House Officer

= A. R. Jamali, FCPS, Associate Professor, Head of Department
Department of Orthopaedics Surgery, Jinnah Postgraduate Medical Centre, Karachi,
Pakistan.

= E. A. Chaudhry, FCPS, MRCSEd, Consultant, Department of Orthopaedics Surgery,
Mohtarma Benazir Bhutto Shaheed Medical College, Mirpur Azad Kashmir, Pakistan.

“ G. Mehboob, FCPS, Professor, Head of Department, Department of Orthopaedics
Surgery, Sirsyed Medical College for Girls, Karachi, Pakistan.

Author contributions:

M. Tahir: Conceptualized the study, Performed the methodology and investigation,
Wrote the original draft of the manuscript, Managed the project.

A
&

= E. A. Chaudhry: Performed the formal analysis, Attained the resources.

1 Z. Zaffar: Curated and visualized the data.

= K. Anwar: Revised and redrafted the manuscript.

= M. Ahmad: Drafted the response letter for the manuscript.

= A. R. Jamali: Wrote, reviewed, and edited the manuscript, Supervised the study.

 G. Mehboob: Checked the validity of the study, Wrote, reviewed, and edited the
manuscript.

= M. A. H. Mamoon: Edited the manuscript.

Funding statement:
= No benefits in any form have been received or will be received from a commercial
party related directly or indirectly to the subject of this article.

ICMJE COI statement:
 None declared.

Acknowledgements:

™ Assistance with writing and data analysis was provided by Esther van de Vosse of EV
Science Consultant, and we also thank Sarah & assistance with the visuals for
the illustrations. The anaesthesia depart graduate Medical Centre
was involved in assessing the fitness of esults of this article will

gress in October 2020.

Ethical review statement:
= This study required ethical 6/11183Ab/JPMC; the
bearing the registration

number ChiCTR19000.

icle distributed under the terms of
No Derivatives (CC BY-NC-ND 4.0)
ution of the work only, and provided
https://creativecommons.org/licenses/

the Creative Com
licence, which

VOL. 9, NO. 7, JULY 2020


https://www.ceicdata.com/en/indicator/pakistan/annual-household-income-per-capita
https://www.ceicdata.com/en/indicator/pakistan/annual-household-income-per-capita

	Fixation of distal radius fractures using wide-­awake local anaesthesia with no tourniquet (WALANT) technique
	Article focus
	Key messages
	Strengths and limitations
	Introduction
	Methods
	Results
	Discussion
	Supplementary material
	References
	Funding statement:
	Acknowledgements:




