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Abstract

Wide awake local anaesthesia no tourniquet, also known as WALANT, is the practice

of performing surgery under local anaesthetic in the absence of a tourniquet. This
technique uses the vasoconstrictive effects of adrenaline and the local anaesthetic
effects of lignocaine to establish a Bier block with haemostatic control. Permitting active
patient participation intraoperatively, wide awake local anaesthesia no tourniquet surgery
improves patient compliance with rehabilitation and yields higher patient satisfaction.
With reduced cost and equipment requirements, this method improves accessibility for
patients and productivity for healthcare institutions. This is of particular benefit within
the current COVID-19 climate, as wide awake local anaesthesia no tourniquet technique
provides a means of overcoming restrictions to theatre access and anaesthetic support.
This review delves into the current uses of wide awake local anaesthesia no tourniquet
surgery, outlining the initial conception of the practice by Canadian surgeons. The
advantages and disadvantages are considered, and potential future applications of this
technique are discussed.
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Introduction

This article defines the term ‘wide awake surgery, local anaesthetic, no tourniquet’, providing
details of its inception and evolution. The authors outline the current uses of this technique,
alongside the perceived advantages and disadvantages, and discuss the potential advances
of this technique and how these could broaden its use.

Definition

Wide awake local anaesthesia no tourniquet surgery is the practice of operating with the
patient awake, using local anaesthesia in the absence of a tourniquet (Lalonde, 2016). This
technique uses two primary agents, one for analgesia and the other for haemostasis, in
most cases giving lignocaine and adrenaline respectively. By administering large volumes
of local anaesthetic, to the point of producing swelling of the area, a form of extravascular
Bier block is created. This negates the need for a general anaesthetic and/or regional block,
avoiding the associated risks and permitting the patient to observe and participate in the
operation, while avoiding any associated motor blockade. Haemostasis is achieved through
local vasoconstriction. This not only limits systemic absorption of the local anaesthetic agent,
such that greater doses may be used to achieve a larger operative field, but also obviates the
need for a proximal tourniquet, which can be painful when applied for a prolonged period.

A history of wide awake local anaesthesia
no tourniquet surgery

‘Do not inject adrenaline into fingers, nose, penis and toes’ (Lalonde, 2016); the fear of
necrosis secondary to adrenaline injection was widespread before the 1950s, taught to all
medical students and deeply engrained in surgeons. The theory was that the vasoconstriction
observed following the use of adrenaline caused distal ischaemia, which in turn resulted
in cell death of the distal extremities. This myth is associated with the use of procaine, the
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only safe local anaesthetic for injection at that time (Thomson et al, 2007). Procaine, with
a base pH of 3.6, becomes increasingly more acidic as it degrades, reaching a pH as low
as 1. This degradation process is significantly accelerated at higher temperatures and with
time. This toxic acidity has implications for the pathogenesis of soft tissue necrosis, and a
landmark paper published by the Food and Drug Administration (1948) attributed finger
necrosis to procaine, rather than adrenaline.

Papers eventually began to disprove the myth of necrosis secondary to adrenaline injection.
After reviewing the literature between 1800 and 2000, Denkler (2001) reported that there
were no recorded cases of finger necrosis after an injection of adrenaline. When combined
with the development of phentolamine as an adrenaline rescue agent, it was considered safe
to establish trials examining the role of adrenaline and finger necrosis (Lalonde, 2016).

The wide awake local anaesthesia no tourniquet technique was spearheaded by Dr
Lalonde, a plastic and hand surgeon who was limited by the number of anaesthetists present at
his hospital. This shortage of anaesthetists was prevalent throughout the Canadian healthcare
system and created a need for alternative techniques that could allow minor surgery to be
performed in a sterile non-theatre setting. Lalonde et al (2005) established the Dalhousie
project, a prospective study of 3110 consecutive elective cases where adrenaline was injected
into the hand and finger to investigate the associated occurrence of digital infarction, skin
necrosis or tissue loss of any kind. The authors did not report any cases of finger necrosis
or cases where the reversal agent phentolamine was required. These findings were echoed
in subsequent studies investigating the elective and accidental high-dose administration
of adrenaline, including one where an adrenaline concentration of 1:1000 was used (100
times the concentration used in previous trials) (Fitzcharles-Bowe et al, 2007).

Pharmacology

Local anaesthetic agents act on intracellular sodium channels to inhibit the influx of sodium
ions across the neuronal membrane. This prevents depolarisation of the membrane, which in
turn prevents the production of action potentials, so the pain signal is not conducted along
the neuron. Local anaesthetics have a higher affinity for sodium channels in an activated
state and as such, onset of action is faster in rapidly firing neuronal fibres (Figure 1). There
are two main groups of local anaesthetics that are characterised by their molecular linkages.
Esters, which include cocaine and procaine, are metabolised by pseudocholinesterase and
are more likely to produce allergic reactions, and amides, which include lignocaine and
bupivacaine and are metabolised by the liver (Taylor and McLeod, 2020).

Local anaesthetic agents are usually combined with adrenaline, also known as epinephrine,
a naturally occurring catecholamine primarily produced by the adrenal glands, which acts
on both alpha-adrenergic receptors and beta-adrenergic receptors. Adrenaline is used in
hand surgery as its strong alpha-adrenergic stimulation induces local vasoconstriction.
Adrenaline usually has a short plasma half-life of 2—3 minutes. However, because of local
vasoconstriction, when injected subcutaneously the plasma half-life of adrenaline may
increase, with effects lasting up to 1-2 hours (Hameln Pharma Ltd, 2020).
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Figure 1. Mechanism of action of local anaesthetic on sodium channels to inhibit the flow of sodium ions across the channels
and prevent the depolarisation of the neuronal membrane.
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Amide anaesthetic agents are most commonly used in hand and wrist surgery. Lignocaine
provides a rapid onset of anaesthesia, between 2 and 5 minutes, and intermediate duration,
with anaesthetic effects lasting approximately 2 hours. When combined with adrenaline,
the resulting vasoconstriction not only reduces the bleeding but delays the reabsorption of
the local anaesthetic agent. This reduces the time until onset of action and increases the
duration of action (up to 4 hours) (Swain et al, 2017). As a result of the delayed absorption
the combined use of adrenaline protects against toxicity, allowing the maximum dose
of lignocaine to increase from 3—-7 mg/kg (Taylor and McLeod, 2020). In comparison,
bupivacaine has a much slower onset of action, taking about 5-10 minutes after injection,
yet lasting up to 2—4 hours. While the use of a vasoconstrictor has an unknown effect
on the onset of bupivacaine, the use of adrenaline prolongs the duration of action (up to
7hours) and protects against toxicity, allowing for an increased dosage from 2.5-3.0 mg/
kg (Azar et al, 2020). It is important to note that when bupivacaine is used for finger block
anaesthesia, the length of duration causes a digital pain sensation to return to the injected
digit before the normal sensation returns. Patients may complain of discomfort as their
fingers are still numb but hurt, because pain numbness can last up to 15 hours, while touch
and pressure numbness can last up to 30 hours (Silva Neto et al, 2020).

Adding a buffer solution, usually 8.4% bicarbonate (1 ml per 10 ml solution), speeds up
the anaesthetic onset and reduces pain upon administration (Kattan et al, 2019). It does so
by making the pH of the anaesthetic agent closer to that of human tissues, equalising ion
concentrations between the interstitial space and cell membrane and facilitating the flow
of unionised local anaesthetic into the cells. The benefit is greatest in acidic tissues, as is
the case during an infection, wherein the higher concentration of hydrogen ions reduces
the efficacy of the analgesic agent.

When using large doses of local anaesthetic agents, it is also important to consider the
effects of toxicity. Systemic local anaesthetic toxicity usually presents itself with CNS
and cardiovascular system disruptions. Sodium channel blockage of cortical inhibition
pathways may lead to sensory and visual changes, with muscular involvement presenting
as convulsions. If plasma levels of local anaesthetic continue to increase, cortical excitatory
pathways become compromised, producing latent features consisting of loss of consciousness,
coma and eventual respiratory arrest. These CNS effects are more common and tend to
present before any cardiovascular system effects (EI-Boghdadly et al, 2018). Cardiotoxic
symptoms are the consequence of rhythm disruptions which occur following sodium channel
inhibition at the bundle of His, resulting in the impaired propagation of action potentials.
This presents as a prolongation to the PR, QRS, and ST intervals, and bradyarrhythmias
causing hypotension and risking cardiac arrest (Figure 2).

Local anaesthetic systemic toxicity can be prevented by reducing the rate of lignocaine
injection and identifying risk factors within the preoperative period, particularly the
extremes of age, pregnancy, renal disease, cardiac disease and patients with hepatic
dysfunction.
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Figure 2. Electrocardiogram showing the cardiovascular toxicity signs associated with large ]
doses of local anaesthetic agents, consisting of PR, QRS and ST interval prolongation. ©
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The current antidote to local anaesthetic toxicity is lipid emulsion therapy. The exact
mechanism of action is not fully elucidated, but it is highly successful in treating local
anaesthetic toxicity (El-Boghdadly et al, 2018). Many speculate that intravascular lipids
decrease the peripheral circulation of the local anaesthetic agent by creating a concentration
gradient. This draws local anaesthetic from areas of high concentration within the brain
and heart into a lipid sink (Karcioglu, 2017). An alternative theory postulates that the
administration of intravascular lipids provides the myocardium with an immediate
extracellular source of energy which counteracts local anaesthetic-associated inhibition
of cardiac mitochondrial function and overcomes the bradyarrhythmia (Dogru et al, 2003).

Serious systemic reactions to adrenaline are rare, with few cases reported. The main
concern is the administration of adrenaline to patients with cardiac disease, as adrenaline
can cause transient tachycardic and hypertensive episodes (Little et al, 2018). These patients
should be monitored perioperatively and reduced doses of adrenaline administered.

During hand surgery, white fingertips are common and occur when adrenaline is injected
into the sheath and not the subcutaneous fat, causing the distal diffusion of adrenaline to
the fingertips. Necrosis secondary to adrenaline injection is rare, with only one documented
case of finger infarction in which lignocaine played a partial role (Ruiter et al, 2014).
There have been many documented cases of accidentally high doses of adrenaline (1:1000)
injections that have not caused finger loss or required phentolamine rescue (Fitzcharles-
Bowe et al, 2007).

The reversal of complications secondary to adrenaline injection involves the administration
of phentolamine, a competitive inhibitor of alpha-adrenergic receptors. Phentolamine
was initially used for the management of phaeochromocytoma, with the aim of lowering
a patient’s blood pressure by intravenously administering a dose of Smg (Mamilla et al,
2019). In the rare case of a white finger that has not reperfused within 14 hours, treatment
involves 1mg of phentolamine administered in 1ml or more of saline solution into the
subcutaneous fat of the area with the most adrenaline-induced pallor. The phentolamine
will remain within the extravascular compartment and, without causing hypotension,
will restore the blood flow to the affected area within 1 hour and thus, prevent ischaemic
neurapraxia and reperfusion pain (Tang et al, 2019).

Advantages and disadvantages

The practice of wide awake local anaesthesia no tourniquet surgery has advantages for
patients, surgeons and healthcare institutions. The use of a local anaesthetic avoids the
additional costs and risks associated with the use of general anaesthesia and preoperative
screening. As such, this technique may prove more financially accessible to patients within
a private healthcare setting and to those in developing countries. In many one stop clinics,
patients can have a consultation and operation within the same visit, which is especially
convenient for those having to drive long distances from rural settings.

The avoidance of general anaesthesia permits patients with multiple comorbidities
to undergo operations more safely. This is especially true for people with diabetes, as
they will not need to omit any antihyperglycaemic agents, and patients on long-term
anticoagulation medication can safely continue their medication as satisfactory haemostasis
will be achieved with adrenaline (Croutzet and Guinand, 2017). By using adrenaline to
establish haemostasis, a proximal tourniquet is no longer required. The use of tourniquets
has been associated with crush injury and increased postoperative pain, as well as
venous stasis, blood pooling and an increased risk of thrombosis (Kukreja et al, 2018).
Exsanguination and tourniquet application can make vessels more difficult to identify,
and failure to cauterise breached vessels increases the risk of postoperative haematoma
formation and associated wound complications (Lalonde, 2016). Another advantage of
not using a tourniquet is that there is less pressure to perform the surgery in the shortest
time possible, for example, if anomalous motor branches required dissection. Visualisation
of epineural vessel filling, for example following a carpal tunnel decompression, is also
possible when a tourniquet is not used. In a surgery using a tourniquet, visualisation of
vessel filling would not be possible since the tourniquet would be released after wound
closure (Igbal et al, 2018).

© 2022 MA Healthcare Ltd

British Journal of Hospital Medicine | 2022 | https://doi.org/10.12968/hmed.2021.0383



REVIEW

In most cases of wide awake local anaesthesia no tourniquet surgery, patients can position
themselves freely and, with the patient awake, surgeons are less likely to operate on the
wrong limb. As the patient is able to talk to the surgeon, many can have their ideas explored
and concerns reassured in real time, while receiving advice regarding postoperative care.
Patients may observe an instant return of function in repaired structures which improves
satisfaction, motivation and adherence to postoperative rehabilitation protocols.

By using a local anaesthetic agent, the patient is spared many postoperative side effects,
including those associated with opiate use and sedation. The use of local anaesthetic further
negates the need for observed postoperative recovery, reducing the duration of inpatient
stay. This also reduces the social burden associated with undergoing operations, including
the resuming of childcare and other responsibilities sooner, and lesser requirements for
time taken off work to recover.

With the patient awake during surgery, the surgeon is able to observe the active movement
of the limb which allows the assessment of tendon tensioning, glide and positioning. Common
difficulties with repairing a tendon when the patient is under general anaesthesia include
the setting of tension of the tendon across the repair site, as creating too much tension
increases the risk of tendon rupture following the repair. However, during wide awake local
anaesthesia no tourniquet surgery, the patient is able to move the limb and test the tension
of the tendon during the surgery, allowing the surgeon to set and alter the tension after the
repair, or transfer of a donor tendon. This not only makes the operation easier, but further
reduces the risk of rupture and adhesions post-surgery. From an institutional perspective,
the use of the wide awake local anaesthesia no tourniquet technique improves the cost-
effectiveness of operative interventions within an ambulatory setting, as well as removing
the need for comprehensive pre-assessment checks and anaesthetic fitness investigations
(Wheelock et al, 2019). Perioperative patient education improves patient compliance with
postoperative therapy and reduces the need for subsequent clinical follow ups. Operations
may be completed with a reduced number of staff, usually one nurse, in non-operating theatre
settings, as long as a sterile field can be maintained. This obviates the costs associated with
full field sterility, which costs four times that required in wide awake local anaesthesia no
tourniquet surgery (Kazmers et al, 2019). This leads to a higher turnover, increased efficiency,
and an overall reduction in cost, especially costs associated with secondary operations
following complications (Maliha et al, 2019). The use of wide awake local anaesthesia no
tourniquet surgery and the ability to operate with field sterility has allowed twice as many
carpal tunnel procedures to be performed in the same time (Lalonde, 2016).

Regional analgesia via nerve block confers many of the same benefits as the wide awake
local anaesthesia no tourniquet technique, including excellent analgesia, the avoidance of
general anaesthesia and its associated risks, and a reduced postoperative stay. However,
while the wide awake local anaesthesia no tourniquet technique may be safely administered
by the operating surgeon, the administration of regional analgesia requires an experienced
anaesthetist, specialist equipment and invariably longer induction times, ultimately reducing
patient turnover and increasing the overall cost. Some clinicians advocate for additional
sedation and analgesia to alleviate patient distress and discomfort while establishing the
motor block. However, this may hamper postoperative discharge, as patients are retained
for a monitoring period and can be inconvenienced by having to organise alternative
transport home. As with general anaesthesia, when using regional analgesia a tourniquet
must be applied to enable adequate haemostasis and, despite being awake, the ability to
test tendon tension is limited because of the associated regional analgesia motor block.
A meta-analysis by Evangelista et al (2019) revealed that regional analgesia had shorter
operating times compared to wide awake local anaesthesia no tourniquet surgery, but had
higher postoperative pain scores.

Disadvantages of wide awake local anaesthesia no tourniquet surgery include the
proportionally shorter duration of local anaesthetic action as compared to a regional
block. As such, the wide awake local anaesthesia no tourniquet technique may only be
appropriate for procedures which last under 2 hours. It is also important to bear in mind
the time taken for the haemostatic effect to develop after injecting the local anaesthetic,
usually 20 minutes, which may have implications for the organisation of cases and running
of theatres. Invariably the local injection of large quantities of fluid will distort local anatomy

© 2022 MA Healthcare Ltd

British Journal of Hospital Medicine | 2022 | https://doi.org/10.12968/hmed.2021.0383



REVIEW

and the surgeon must learn to work within a surgical field that can be wetter than when
using a tourniquet. Surgeons may also choose to avoid the wide awake local anaesthesia
no tourniquet technique when a significant amount of the surgery involves bone.

It is important to bear in mind contraindications to the use of a wide awake local
anaesthesia no tourniquet technique, including a documented allergy or previous reaction
to local anaesthetic. One should also be cautious when operating on patients with peripheral
circulation compromise, as this could be associated with a previous vascular injury,
atherosclerosis, Buerger’s disease, or other rheumatic disease. Adrenaline can have central
effects on cardiac or psychological function. Anxious and non-compliant patients may
struggle with being awake throughout the procedure and may be better suited for surgery
under general anaesthesia. Studies reporting cases where a surgery was converted from a
wide awake local anaesthesia no tourniquet technique to general anaesthesia are limited
(Ahmad et al, 2020; Turcotte et al, 2020; Yi et al, 2020), with only one study reporting
two cases requiring conversion (Tahir et al, 2020). This rate is comparably better than the
rate for regional analgesia, as the study further reported four cases using Bier block that
required conversion to general anaesthesia. Despite the minimal data on conversion rates
in wide awake local anaesthesia no tourniquet surgery, this early figure can preliminarily
show comparable and possibly improved rates when compared to regional analgesia.

Criteria for wide awake local anaesthesia no
tourniquet surgery

Adult patients with no documented history of hypersensitivity to lignocaine nor vascular
compromise. The procedure must require a superficial approach, where a field block is
achieved to operate on a single digit or fracture at a non-infected site. The procedure must
have an estimated operation time of less than 2 hours.

Current uses

Table 1 lists all procedures which are routinely performed using the wide awake local
anaesthesia no tourniquet technique.

Applications from case reports

Table 2 lists procedures which are not routinely performed using the wide awake local
anaesthesia no tourniquet technique. However, cases where the wide awake local anaesthesia
no tourniquet technique has been used for these procedures have been reported within
the literature.

Standard applications of the wide awake local anaesthesia no tourniquet technique
have been adapted from Lalonde (2016), focusing on procedures within the field of hand
surgery. The potential applications of wide awake local anaesthesia no tourniquet surgery
taken from case reports have been adapted from other authors (Wong et al, 2017; Huang
et al, 2018; Ahmad et al, 2020; Bilgetekin et al, 2020; Xu et al, 2021).

The future

The various benefits of the wide awake local anaesthesia no tourniquet technique will lead
it to become the gold standard approach for many hand operations. The reduced risk of
tendon rupture, tenolysis and secondary surgery, in combination with the active movement
aspect seen within tendon repairs, will promote the use of wide awake surgery for most
tendon surgeries.

There are opportunities to explore the use of wide awake local anaesthesia no tourniquet
surgery within the acute management of digital trauma and other orthopaedic subspecialties.
Despite the limited data on the scope for the use of the wide awake local anaesthesia no
tourniquet technique in foot and ankle operations, early studies have demonstrated similar
satisfactory results in the management of simple injuries (Poggetti et al, 2018; Li et al,
2019; Bilgetekin et al, 2020).
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Table 1. Procedures in hand surgery that are routinely performed using the wide awake local

anaesthesia no tourniquet technique

Amputation Finger and ray amputation

Nerve decompression Carpal tunnel decompression of the median nerve
Cubital tunnel decompression of the ulnar nerve

Lacertus syndrome: median nerve release at the elbow

Tendon decompression Trigger finger

De Quervain release

Dupuytren’s contracture and soft tissue
excision

Dupuytren’s contracture
Flexor sheath ganglion
Small soft tissue operations

Arthritis surgery Arthroplasty of the proximal interphalangeal joint

Trapeziectomy, with or without ligament reconstruction, for thumb basal
joint arthritis

Thumb metacarpophalangeal joint fusion and ulnar collateral ligament
repair

Proximal interphalangeal joint fusion

Wrist surgery Wrist arthroscopy

Open triangular fibrocartilage complex repair

Lacerated tendons and tenolysis Flexor tendon repair of the finger
Flexor tendon repair of the hand
Flexor tendon repair of the forearm
Extensor tendon repair of the hand
Extensor tendon repair of the forearm

Tenolysis

Tendon transfers
Lacerated nerves

Fractures Finger fractures
Reduction and internal fixation of metacarpal fractures
Distal radius fractures

Olecranon fractures

Complex reconstructions in hand surgery Digital revascularisation and replantation
Pedicled skin flap

Random skin flap

Table 2. Procedures that have traditionally been performed under general anaesthesia that have

the potential to be performed wide awake and under local anaesthesia

Clavicle fracture fixation

Foot and ankle surgery Fractures: open reduction and internal B Medial malleolus fracture
or percutaneous fixation

Lateral malleolus fracture

B Proximal phalanx fracture

Lisfranc dislocation

Lacerated tendons and ligaments B Achilles’ tendon rupture: open and percutaneous
B Deltoid ligament: open repair

Syndesmosis injury: screw placement

Distal fibula hardware removal
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Key points

B The practice of wide awake local anaesthesia no tourniquet surgery has advantages
for patients, surgeons and healthcare institutions through increasing safety, efficacy
and reducing costs.

B The conferred benefits of wide awake local anaesthesia no tourniquet surgery may
soon make it the gold standard within hand surgery, superseding general anaesthesia.

B Opportunities persist to explore the role of wide awake local anaesthesia no
tourniquet surgery within other orthopaedic subspecialties.

B Despite being a rare occurrence, systemic local anaesthetic toxicity presents more
commonly with CNS effects than cardiovascular ones but is reversible through the
administration of lipid emulsion therapy.

B Necrosis secondary to adrenaline injection is rare, and reversal of a white fingertip is
possible with the use of phentolamine, an alpha-adrenergic receptor inhibitor.

The numerous cost advantages, increased resource efficiency and increased accessibility
for patients with multiple comorbidities, will further lead to an organisational push for the
use of wide awake local anaesthesia no tourniquet surgery, within both struggling public
healthcare environments and insurance-based private sectors. Owing to the precautions
taken to minimise intraoperative exposure to aerosol-generating procedures and reduce the
duration of inpatient stay, important points during the current COVID-19 climate, using the
wide awake local anaesthesia no tourniquet technique provides the opportunity to deliver
care, even in times of difficulty accessing theatres and anaesthetic support.
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