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Why you should read this article

® To enhance your awareness of the physiological effects and potential complications of exposure to Taser

® To acknowledge recent changes to the assessment and management of people who have been ‘tasered’

® To understand the role of nurses in post-Taser assessment and management in custodial and emergency settings
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Abstract

The use of conducted energy devices - better known under the brand name Taser - by police
officers is subject to scrutiny. Consequently, the clinical assessment and management of people
who have been exposed to Taser discharge is also subject to scrutiny. In 202/ the Conducted Energy
Device Joint Working Group published a new guideline on assessment in police custody after
Taser discharge. The guideline enables any appropriately trained and competent healthcare
professional, including nurses, to undertake post-Taser assessments and determine the person’s
fitness to be detained in police custody. This would be done in the first instance by nurses working
in police custody suites, but emergency department (ED) nurses may also be involved, as people
who have been ‘tasered’ may need referral to the ED. This article explains how Tasers work, their
physiological effects and potential complications, and the required approaches to clinical
assessment and management as outlined in the new guideline.
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Introduction
Taser — an acronym for Thomas A. Swift’s
Electric Rifle — is a brand name for conducted
energy devices. Developed in the US in
the 1960s, conducted energy devices were
introduced in the UK in the early 2000s and
have been used increasingly by UK police
forces since then (Childers et al 2020).
Conducted energy devices are designed to
temporarily incapacitate a person through the
use of an electrical current that interferes with
the neuromuscular system and produces severe
pain (Independent Office for Police Conduct
(IOPC) 2021).

Anyone taken into police custody who
has been exposed to Taser discharge must
be assessed by a healthcare professional
(Conducted Energy Device (CED) Joint
Working Group 2021). Before 2021,
only doctors could conduct post-Taser

assessments and determine the person’s
fitness to be detained in police custody
(Childers et al 2020). Nurses could only
make interim decisions and refer people

to hospital (Childers et al 2020), which
resulted in unnecessary referrals to the
emergency department (ED) (Stevenson and
Drummond-Smith 2020).

The CED Joint Working Group (2021)
recently published a new guideline,
Healthcare Assessment in Police Custody after
Conducted Energy Device (CED) Discharge,
which supports any appropriately trained
and competent healthcare professional
to undertake post-Taser assessments and
determine the person’s fitness to be detained
in police custody. Since the publication of
this guideline, this can be done by nurses.
Nurses working in police custody suites are
familiar with the assessment and management
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of people with a range of undiagnosed and
undifferentiated conditions, including mental
health crises and alcohol or drug withdrawal,
so they are well placed to undertake post-Taser
assessments and subsequent management.
Since people who have been ‘tasered” may
need referral to the ED, ED nurses may

also be involved in post-Taser assessments

and management.

This article explains how a Taser works,
its physiological effects and potential
complications and the required approaches
to clinical assessment and management as
outlined in the new guideline (CED Joint
Working Group 2021).

Taser use in the UK

In the UK, police officers are allowed to use

a Taser in pursuit of a lawful objective if they
consider the use reasonable, proportionate and
necessary (IOPC 2021). Only specially trained
police officers are allowed to use a Taser
(College of Policing 2021).

In 2020, according to figures provided by
the different police forces (Home Office 2020a,
Police Service of Northern Ireland 2020,
Police Scotland 2021), police officers deployed
a Taser 32,540 times but only discharged
it 5,045 times, which equates to 16% of its
deployment. Recent additional funding to
increase the number of police officers trained
in using a Taser (Home Office 2019) means
their use is likely to increase.

Taser use is controversial and subject to
scrutiny (McGuinness 2016, IOPC 2021) — the
controversy around Taser use is beyond the
scope of this article. However, Taser use in
the UK has been found to be associated with
fewer injuries, as a proportion of use, than
other police tactics such as physical contact,
baton strikes, irritant spray or police dogs
(Stevenson and Drummond-Smith 2020).
Since the devices were introduced, there have
been 17 recorded deaths involving a Taser in
England and Wales and no recorded deaths
in Scotland or Northern Ireland (CED Joint
Working Group 2021).

Devices

There are three devices approved for police use
in the UK, the Taser X26, X2 and 7. Table 1
summarises their characteristics. Depending
on the device, one or two cartridges can be
loaded. Each cartridge contains two probes
connected to the device by insulated conductive
wires (Stopyra et al 2017). The devices

are battery operated and, when deployed
successfully, deliver a rapid series of short
electrical pulses via the wires and probes.

Taser X26

The Taser X26, introduced in 2005/2006,
carries a single cartridge and fires ‘standard’
probes. Keeping the trigger pressed will
continue to discharge the device (that is, send
a series of electrical pulses) until the battery is
drained (Home Office 2016).

Taser X2

The Taser X2, introduced in 2017, fires ‘SP’
probes and carries two cartridges - fired
separately - which reduces the need for
reloading. It is fitted with an ‘auto-shutdown
performance magazine’ safety feature, which
limits the overall time during which electrical
pulses are sent (discharge) to five seconds.
However, further discharge is possible by
releasing the trigger and pressing it again
(Home Office 2016).

Taser7

The Taser 7, introduced in 2020, also

carries two cartridges and is fitted with the

auto-shutdown safety feature (Scientific

Advisory Committee on the Medical

Implications of Less-Lethal Weapons

(SACMILL) 2020). It fires ‘breakaway’ probes

(Home Office 2020b, SACMILL 2020) and

diverges significantly from earlier models in

several aspects:

» Each pair of probes delivers 22 pulses
per second. When all four probes make
contact, the person will receive double
the amount of electrical pulses. This is
because the Taser 7, unlike the Taser X2,
continues to send electrical pulses down
the wires/probe of the first cartridge after
it has fired its second cartridge.

» The wire uncoils from the probe rather

than from the cartridge. The probe

is designed to separate from the wire

when the wire reaches its maximum

length (in which case the Taser would not
work). This is a safety feature intended
to prevent the probe from recoiling,
behaving unpredictably and accidentally
injuring someone else. However, this

also means that the probe may travel

further, which increases the risk of

probe injuries to the targeted person

(SACMILL 2020).

The probe is designed so that its body

breaks away from its bumper and barb

when it makes contact with a person —
hence the term ‘breakaway probe’.

» The technique for removing probes is
different than for the two earlier models
(CED Joint Working Group 2021) and is
discussed later in the article.

p)

~

emergencynursc.co.uk

Key points

@ Police officers in the

UK can lawfully use
a Taser if they have
been trained and if its
use is reasonable and
proportionate

@ Anyone taken into

police custody who

has been exposed to
Taser discharge must be
assessed by a healthcare
professional

® Primary complications

of Taser use include
arrhythmia, seizure,
stroke, miscarriage
and rhabdomyolysis,
but reported cases are
extremely rare

® People who have

been ‘tasered” need
probes removed and
potentially treatment
for injuries caused by
probes or falls

@ Nurses have the

authority to make
decisions regarding

a person’s fitness to

be detained in police
custody after exposure
to Taser discharge
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Modes of use

Taser use typically aims to produce
neuromuscular incapacitation by involuntary
stimulation of sensory and motor nerves,
which is achieved either through the ‘probe’
mode or the ‘three-point contact’ mode.
Alternatively, the ‘drive-stun’ mode enables use
of a Taser to produce pain (Kroll et al 2019).

Probe mode

The probes are projected at a speed of 160 feet
per second (Childers et al 2020). To produce
neuromuscular incapacitation, two probes
from the same device must make contact with
the person — by attaching to their clothing
and/or penetrating their skin — which creates
an electrical circuit. The two probes must be
sufficiently far apart, ideally by at least 23cm,
with one probe above and one below the
beltline (McGuinness 2016, SACMILL 2016).
This spread is required so that sufficient muscle
mass is involved. If only a single probe makes
contact with the person, or if two probes make
contact with the person but are not sufficiently
spread, the Taser may not work or may be less

effective (SACMILL 2016).

Drive-stun mode

In drive-stun mode the front of the Taser,
which contains two electrodes, is driven into
the person’s clothing or exposed skin, which
causes localised pain but not neuromuscular

Table [. Taser X26, X2 and 7: summary of characteristics

Probe size (barbsize) ~ Number of

cartridges
Standard probe 3.8cm (1.0cm barb) One
SP probe 3.4cm (11cm barb) Two
2.2cm (1.1cm barb) Two

incapacitation. Although it may seem
more aggressive, drive-stun mode is less
harmful than probe mode, since it can only
cause minor localised injuries (CED Joint
Working Group 2021).

Three-point contact mode

If the probe mode has been unsuccessful, the
police officer can swap to the three-point
contact mode as a backup. With the probe or
probes still attached to the person, the police
officer uses the Taser in drive-stun mode (see
above) which creates the probe spread required
to produce neuromuscular incapacitation, as
long as the new contact is not too close to the
previous probe(s) (SACMILL 2016).

Physiological effects

Box 1 lists the physiological effects of
neuromuscular incapacitation produced by
Taser discharge.

Studies have explored the physiological
effects of Taser in controlled conditions using
healthy participants typically exposed to
a single five-second discharge. Consequently,
their findings do not reflect the real world
where people may be exposed to repeated
discharge or discharge lasting longer than
five seconds, may be under the influence of
alcohol and/or drugs, may be experiencing
a mental health crisis and/or may be physically
exhausted from running, struggling or fighting.

Range Number of electrical Duration of each
pulses per second electrical pulse

6.4m 19 110 microseconds

76m 19 80 microseconds

76m 22 45 microseconds

Conducted Energy Device Joint Working Group (2021) Reproduced with permission from the UK Association of Forensic Nurses and Paramedics
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Cardiovascular system

Levine et al (2007) noted an increased heart
rate, and Vilke et al (2007) noted a decreased
heart rate, in people exposed to Taser
discharge. Sloane et al (2008) found that

a single five-second Taser discharge was not
followed by raised troponin levels after six
hours - raised troponin levels are a marker

of myocardial injury (Gresslien and Agewall
2016). However, Levine et al (2007), who
looked at participants’ heart rhythm on
electrocardiogram (ECG), noted QT interval
changes immediately after Taser discharge,
although they could not determine their
significance. Changes in QT interval can cause
arrythmia. If the QT interval is prolonged
there is a risk of ventricular arrhythmia which
can result in sudden collapse or cardiac arrest
(Schwartz and Woosley 2016).

A review of three cases of possible vascular
thromboembolic events after exposure to
Taser discharge concluded that coagulation
or the development of a thrombus are not
complications of Taser discharge (Kroll et al
2020). As mentioned above, there is a small
risk of Taser discharge causing immediate
arrhythmia, but since electricity does not
build up in the person’s body there is no
risk of delayed arrhythmia (Childers et al
2020). Theoretically the risk of arrhythmia
is increased in people with underlying heart
disease and/or implanted devices such as
pacemakers (Roberts and Vilke 2016). The
effects of repeated and/or prolonged Taser
discharge on the cardiovascular system are
unclear (Roberts and Vilke 2016).

Respiratory system

Vilke et al (2007) noted an increased
respiratory rate and volume one minute

Box I. Physiological effects

of neuromuscular incapacitation
produced by Taser discharge

People exposed to Taser discharge can experience any

of the following:

» Inability to control posture, which puts the person at risk
of uncontrolled and unprotected falls

» Muscle contraction, spasm or stiffening, giving the
appearance of convulsion - this may affect the whole
body or may be isolated to a limb depending on where
the probes have made contact

» Leg rigidity - the leg may look like it is 'kicking out’

» Severe pain

» Involuntarily calling out or making noises

» Inability to respond to verbal commands

» Being ‘frozen on the spot’

(Adapted from Conducted Energy Device Joint Working Group 2021)

after exposure to Taser discharge, which
resolved within 10 minutes, and found no
evidence of hypoxia. These findings are
supported by subsequent studies (Roberts
and Vilke 2016).

Metabolism

Vilke et al (2007) noted a slight increase

in lactate one minute after exposure to
Taser discharge, causing brief and clinically
insignificant pH changes.

Primary and secondary complications
A US-based prospective, multicentre,
observational study of 1,201 real-world Taser
uses found that almost all people (7=1198)
had sustained either mild injuries or no injuries
(Bozeman et al 2009). A retrospective UK
study of 60,000 real-world incidents of use
of force by the police found that, of 5,444
Taser uses, 485 (9%) had resulted in injury
(Stevenson and Drummond-Smith 2020).

Box 2 lists potential primary and
secondary complications of Taser discharge.
Primary complications are those potentially
caused by electric current flow (CED Joint
Working Group 2021), although Stevenson
and Drummond-Smith (2020) cautioned
that correlation does not imply causation.
Secondary complications include probe
injuries and injuries from falls (CED Joint
Working Group 2021).

As mentioned above, there is a small risk of
Taser discharge causing immediate arrhythmia.
There has been one report of a tonic-clonic

Box 2. Potential primary and secondary

complications of Taser discharge

Primary complications:
» Arrhythmia

» Seizure

» Stroke

» Miscarriage

» Rhabdomyolysis

Secondary complications:
» Probe site burns
» Probe injuries:

— The probe has penetrated the skull (potentially
causing skull fracture), eyes, throat, chest wall
(potentially causing pneumothorax) or testes

— Any part of the probe remains within the body
after probe removal

» Injuries from falls:

— Head injuries

— Facial fractures

— Traumatic brain injuries

— Spinal fractures

(Adapted from Conducted Energy Device Joint Working Group 2021)

emergencynurse.co.uk

© RCN Publishing Company Limited 2022



evidence & practice / service delivery and improvement

PEER-REVIEWED

seizure in a 30-year-old man with no previous
history of seizures after a Taser discharge
with a probe in the back of the head (Bui et al
2009) and one report of a 32-year-old man
who had an ischaemic stroke following

a Taser discharge with a probe in the forehead
(Bell et al 2014).

There has been one report of miscarriage in
an 8-to-12-week pregnant woman who had
been exposed to Taser discharge. The report
noted that the woman miscarried one week
after exposure to Taser discharge and was
known to use heroin (Mehl 1992).

There have been two reports of
rhabdomyolysis, a condition that occurs
when damaged muscle tissue releases its
proteins and electrolytes into the blood,
which can damage the heart and/or kidneys
and cause permanent disability or death.

The first case involved a 51-year-old man

— who had cut his wrists and throat in

a suicide attempt and physically resisted
police officers and healthcare professionals

— who developed rhabdomyolysis 12 hours
after surgery (Gross et al 2013). The second
involved a 31-year-old man with a history of
schizophrenia who had been exposed to three
five-second Taser discharges and required
restraint and sedation in hospital (Gleason
and Ahmad 2015).

Most probes hit the torso and therefore
most probe injuries are sustained on this part
of the body (Lewis and Lewis 2016). Direct
probe injuries to bone are rare because the
probes are stopped by the skin (Manhas et al
2021). There have been cases where probes
have embedded in the skull, eyes or testes
(Manbhas et al 2021).

Clinical assessment

Tasers are normally used with people who
are aggressive and/or uncooperative and
who may remain so when undergoing
clinical assessment, which potentially makes
the assessment challenging and increases
the risk of diagnostic error (Mamede et al
2017,10PC 2021).

The person’s clinical condition will
determine the assessment approach. People
who are in a critical condition will require
assessment using the airway, breathing,
circulation, disability, exposure (ABCDE)
approach (Resuscitation Council UK 2021)
and resuscitative measures as needed.

People who appear clinically well and do
not have any immediately obvious injuries
will require the typical sequence of history
taking followed by examination. To assist in
identifying potential injuries it is important

to obtain a collateral history — that is, the
circumstances leading to Taser discharge, the
incident itself and its aftermath — from the
police. If police officers have recorded the
incident with body-worn cameras, viewing
the recordings is useful to observe what
happened when the person was exposed

to Taser discharge; for example, an awkward
fall or a fall from a height (CED Joint
Working Group 2021). Box 3 details the
elements of the clinical assessment of people
exposed to Taser discharge who appear
relatively well.

Given the scrutiny of Taser use, assessments
must be thoroughly conducted and
documented. The UK Association of Forensic
Nurses and Paramedics and the Faculty of
Forensic and Legal Medicine have dedicated
online information hubs — see under ‘Further
resources’ — where additional information can
be found, including an assessment form for
forensic clinicians, guidance for police custody
staff, guidance for ED clinicians, a patient
factsheet for people exposed to a Taser
discharge and videos on probe removal.

Box 3. Clinical assessment of people

exposed to Taser discharge who appear
relatively well

Collateral history

» Person’s behaviour leading to the use of Taser

» Potential mental health crisis and/or intoxication with
drugs and/or alcohol

» Details of the number and duration of Taser discharges

» Effects on the person

» Details of injuries and/or falls

» Location of probes and whether they are still in place

» Use of other force

Past history

» Medical history

» Psychiatric history, including self-harm and suicide
attempts

» Presence of a learning disability and/or autism

» Medicines history

» Allergies

» Social history, including alcohol and/or drug use -
specifically recent use

» Family history

Examination

» General survey

» Mental state

» Injury assessment and documentation
» Respiratory system function

» Cardiovascular system function

» Abdominal injuries

» Neurological system function

» Musculoskeletal system function

» Genital injuries - if indicated

(Adapted from Conducted Energy Device Joint Working Group 2021)
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Management

Hospital referral

Fit and well people who are asymptomatic and
in whom the initial assessment has detected no
significant injuries do not require assessment
in the ED, routine ECG or routine blood tests
(Childers et al 2020). According to Stevenson
and Drummond-Smith (2020) less than 5%

of people exposed to Taser discharge are
admitted to hospital from an ED. However,
partly because of the scrutiny of Taser use,
nurses working in custodial settings should
have a relatively low threshold for referral

to hospital. Police custody is not a safe
environment for anyone who is acutely unwell
and, as Wyatt et al (2011) pointed out, custody
is not a ‘mini-hospital’.

The CED Joint Working Group (2021)
guideline contains ‘red flags’ indicating that
hospital referral is required and ‘amber
flags’ indicating that hospital referral may be
required. This may or may not be referral to
the ED - pregnant women for example may be
referred directly to a maternity centre. Table 2
details the red and amber flags contained in the
CED Joint Working Group (2021) guideline.

Probe removal

Probes should be removed as soon as possible
to prevent further discomfort and harm and
reduce the risk of infection. If they are not
embedded in a sensitive area (see Table 2), they
can be removed by a healthcare professional

in the setting where the initial assessment

took place. If they are embedded in a sensitive
area (see Table 2) the person must be

referred to the ED.

It is recommended that the healthcare
professional removing the probe wears gloves
(CED Joint Working Group 2021). They
should also start by warning the person that
they will feel some discomfort or slight pain.
Before the probe is removed — or before the
person is taken to the ED for probe removal
— the wires need to be cut. The device’s range
varies from 6.4m to 7.6m so the wires are long
and present a trip and injury hazard. Each wire
should be cut approximately Scm from the
probe with scissors.

When removing a probe, the healthcare
professional should support and slightly
stretch the skin around it and follow the
subsequent procedures. The Taser X26 and
Taser X2 ‘standard’ and ‘SP’ probes are
removed by grasping the probe’s body with
one’s fingers — typically using the thumb
and index of the dominant hand — and
applying rapid and firm traction (CED Joint
Working Group 2021).

The Taser 7 ‘breakaway’ probe is removed
using a specifically designed safety clip that
features on Taser 7 cartridges. Police forces
are required to make a cartridge safety clip
available to healthcare professionals in custody
suites and hospitals (College of Policing 2021).
If a cartridge safety clip is not available,

a Taser 7 probe can be removed using forceps
or a needle holder (CED Joint Working
Group 2021). As explained earlier, the Taser
7 ‘breakaway’ probe is designed so that the
body breaks away from the bumper and barb
on contact with the person. If this happens —
which is not always the case — only the probe
bumper and barb are left to be removed.

Figure 1 shows Taser 7 probe removal using
a cartridge safety clip. Figure 2 shows Taser
7 probe removal using a needle holder. In
Figure 2, the wire has been cut approximately
Scm from the probe and the probe body is still
attached to the bumper and barb.

Probe removal typically produces a small
puncture wound which may cause slight
bleeding depending on the area. The area
will need to be cleaned with water and
dressed with a simple adhesive dressing.

If the wound is bleeding, pressure should

FURTHER RESOURCES
UK Association of
Forensic Nurses and
Paramedics - Conducted
energy device
information hub
ukafn.org/ced

Faculty of Forensic

and Legal Medicine

- Conducted energy
device information hub
ffim.ac.uk/CEDHub/

Table 2. Red and amber flags indicating that hospital referral is or may

be required

Red flags (hospital referral is required)

People exposed to Taser discharge must be referred to

hospital if they present with any of the following:

» Suspected acute behavioural disturbance

» Ifthe probe has penetrated, and remains embedded in,
a sensitive area such as:
— Face
— Neck
— Genitals
— Spine
— Hands
— Feet
— Joints
— Arteries and large veins

» Implanted devices such as pacemaker, implantable
cardioverter defibrillator or vagus nerve stimulator

» Pregnancy

» Chest pain, palpitations and/or irregular pulse

» Any condition in which there is a threat to the airway,
breathing or circulation

» People with a head injury who are intoxicated or meet
the criteria for hospital referral set by the National
Institute for Health and Care Excellence (2019) clinical
guideline on head injuries

» People who appear intoxicated and incapable - that is,
who cannot walk and talk

(Adapted from Conducted Energy Device Joint Working Group 2021)

Amber flags (hospital referral may be
required)

People exposed to Taser discharge may
need to be referred to hospital if they
present with any of the following:
» Significant burn at the probe site
» If the probe has penetrated, but is no
longer embedded in, a sensitive area
such as:
— Face
— Neck
— Genitals
— Spine
— Hands
— Feet
— Joints
— Arteries and large veins
» Previous spinal and neurosurgery
» Any injury requiring further
assessment or management not
available outside of hospital

Children and young people aged below
18 years may need to be referred to
hospital even if they do not present with
any of the above

emergencynurse.co.uk
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be applied until bleeding stops. The Taser’s
electrical pulses sterilise the probes by
electroporation (Kroll et al 2016) and there
is no evidence that probes present a risk of
infection that warrants routine antibiotic
prophylaxis (SACMILL 2016). However,
antibiotic prophylaxis may be needed if the

Figure . Taser 7 probe removal using a cartridge safety clip

. F

Step1 Step 2

The Taser 7 cartridge safety probe has been The cartridge safety clip should be made

designed with a notch to enable probe removal ~ available to any healthcare professional
tasked with removing a probe

Step 3 Step 4 , Step 5
Slide the safety clip between the probe and the person's skin or If the probe body has Pull the safety clip (and the
clothing, catching the probe between its body and its barb ~ become detached fromthe  probe with it) straight out.
probe bumper and barb, Do not twist the safety clip
slide the safety clip to catch  or probe as the barb may
the probe between its cause additional injury

bumper and barb

(Reproduced with permission and adapted from the UK Association of Forensic Nurses and Paramedics)

Figure 2. Taser 7 probe removal using a needle holder

Image courtesy of Matthew Peel

probe is embedded in a particularly sensitive
area or if the person has diabetes mellitus or
is immunocompromised (Kroll et al 2016).
Removed probes should be inspected to ensure
they are intact. If there is suspicion that any
part of the probe remains within the body, an
X-ray may be required.

Once removed, probes should be treated
as a biohazard sharp. Ideally, police officers
should retain probes as evidence. This is done
using a ‘post-use pack’, which police forces
are required to provide to the healthcare
professional removing the probe (College
of Policing 2021). However, post-use packs
are not always available, in which case the
probes are not retained but disposed of
in a sharps bin.

Care in the emergency department

Most people referred to the ED following
exposure to Taser discharge are likely to be
detained by police officers. They are entitled
to the same standard of care as any other
patient (Royal College of Emergency Medicine
(RCEM) 2016). People who receive care in the
ED and are then discharged as fit for detention
in a police custody suite need to be given

a discharge summary or similar (Royal College
of Psychiatrists and Faculty of Forensic and
Legal Medicine 2020). ED nurses will need to
share appropriate and relevant information
with the custody healthcare team in a secure
manner to ensure patient safety and continuity
of care (Peel 2015, RCEM 2016, Royal College
of Nursing 2017).

Conclusion
The guideline published by the CED Joint
Working Group sets new standards for the
assessment and management, by healthcare
professionals, of people who have been
exposed to Taser discharge. The guideline
enables nurses working in police custody suites
or EDs to conduct post-Taser assessments,
remove probes and make decisions regarding
the person’s fitness to be detained and their
need for further assessment and treatment.
Post-Taser assessment and management can
be compounded by a person’s unwillingness
to cooperate or aggressive behaviour but
should receive the same standard of care as any
other patient.

To provide a high standard of care, it
is important that nurses understand how
a Taser works and its physiological effects
and potential complications, in particular
cardiovascular effects and secondary injuries
caused by probes or falls.
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