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ABSTRACT 
In the event of a cardiopulmonary arrest, performing high quality chest compression during resuscitation is 
vital in improving patient outcome. Mechanical chest compression devices are widely used during cardiopul-
monary resuscitation (CPR) with the aim  of  improving  quality  of  chest compressions delivered. Benefits 
of using mechanical chest compression devices include delivering more consistent chest compressions as 
well as being able to deliver chest compressions safely when in a moving ambulance. However, with the use 
of mechanical CPR devices there is the risk of CPR pauses when having to adjust the device correctly on pa-
tients. There is also an increased risk of bone and soft tissue injuries to patients. During the COVID 19 pan-
demic, the American Heart Association (AHA) has introduced recommendations for the usage of mechanical 
CPR devices in order to reduce the number of healthcare workers involvement and exposure during CPR pro-
cess. The AHA has also recommended that healthcare workers be properly trained to ensure chest compres-
sions delivered are accurate, continuous, and also safe for both healthcare workers and patients. 
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INTRODUCTION 

In the event of a cardiac arrest resuscitation, 

performing high quality chest compression is 

vital to improve patient outcome.1 One of the 

main difficulties in executing good cardiopul-

monary resuscitation (CPR) is maintaining 

high-quality chest compressions during an in-

patient or out-of-hospital cardiac arrest.2 One 

intervention currently being practiced in real 

life resuscitation is utilizing “mechanical chest 

compression” where a device is used instead 

of human effort with the aim of improving 

quality of chest compressions.3 

 

It is important to understand the mechanics of 

these devices in relation to the anatomy and 

physiology of cardiopulmonary resuscitation.  

There are a few devices available with differ-

ent mechanisms which can be categorized into 

load distributing band or piston device instru-

ment. Load distributing band devices also 

known as “Autopulse” uses a band covered 

across the patient‟s chest while performing 
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ABSTRACT 
In the event of a cardiopulmonary arrest, performing high quality chest compression during re-
suscitation is vital in improving patient outcome. Mechanical chest compression devices are wide-
ly used during cardiopulmonary resuscitation (CPR) with the aim  of  improving  quality  of  chest 
compressions delivered. Benefits of using mechanical chest compression devices include deliver-
ing more consistent chest compressions as well as being able to deliver chest compressions safe-
ly when in a moving ambulance. However, with the use of mechanical CPR devices there is the 
risk of CPR pauses when having to adjust the device correctly on patients. There is also an in-
creased risk of bone and soft tissue injuries to patients. During the COVID 19 pandemic, the 
American Heart Association (AHA) has introduced recommendations for the usage of mechanical 
CPR devices in order to reduce the number of healthcare workers involvement and exposure dur-
ing CPR process. The AHA has also recommended that healthcare workers be properly trained to 
ensure chest compressions delivered are accurate, continuous, and also safe for both healthcare 
workers and patients. 
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chest compressions with the rate of 80 beats 

per minute and 20% depth of chest height.4 

Piston device instruments such as 

“LUCAS” (Lund University Cardiac Arrest Sys-

tem) uses a backplate and piston device 

which anteriorly encircles the patient‟s chest 

and delivers chest compressions of 102 beats 

per minute with depth of around 5.3cm.5 This 

paper aims to understand the benefits and 

challenges of using these devices during car-

diopulmonary resuscitation by reviewing the 

appropriate guidelines and evidence-based 

outcomes available. 

 

 

BENEFITS OF MECHANICAL CPR 

Despite frequent training, humans are always 

challenged with exhaustion during on-going 

CPR where after a point we cannot reliably 

sustain the correct depth and appropriate 

rate of compressions.6 Therefore, the main 

advantage of using mechanical devices is that 

it can provide consistent, quality chest com-

pressions throughout the CPR course.6 The 

involvement of multiple healthcare personnel 

in doing manual CPR cycles has also been 

shown to cause an increase in interruptions to 

the chest compressions at up to 57% within 

the entire arrest time.7  Hence another bene-

fit of utilizing mechanical CPR is that there 

are fewer pauses between arrest cycles.7-9 

  

Another important factor needing to 

be taken into consideration is the safety of 

healthcare providers while performing CPR.8 

Healthcare personnel performing CPR are un-

restrained in a moving ambulance which ex-

poses them to a higher risk of injuries so us-

ing a mechanical CPR device allows ambu-

lance crew to stay restrained and safe.8 This 

is in accordance to the 2015 Advance Cardiac 

Life Support Guideline which states that me-

chanical devices are useful in the setting 

where it is difficult or dangerous to perform 

chest compression and this includes a moving 

ambulance or flying helicopter.10-11 
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CHALLENGES OF MECHANICAL 

CPR 

Relying upon mechanical devices does have 

its set-backs and this includes the problem of 

having time “hands off chest” while the de-

vice is being mounted onto the patient. 12 

Studies have shown it can take-up to an av-

erage of 39 seconds to do this, even when 

being done by trained personnel.12 There are 

also issues with CPR pauses which includes 

time taken to remove the device off the pa-

tient and time taken when having to adjust 

the devices correctly.13 The median “no-flow 

time” found during these interruptions when 

delivering mechanical CPR can be up to 52 

seconds.13 

  

There are also concerns regarding the 

safety of patient‟s physical anatomy against 

the force exerted by mechanical compression. 

14  A prospective multicentre trial study done 

by Smekal et al., has shown that during au-

topsy, 91.4% of patients who underwent me-

chanical compressions suffered from at least 

one organ injury.14 Other studies have also 

reported mechanical CPR as causing an in-

creased risk of rib fractures, sternal fractures, 

vertebral fractures as well as visceral injuries 

such as pulmonary oedema. 14-15 

 

 

EVIDENCE-BASED OUTCOMES 

Multiple studies have shown conflicting evi-

dence regarding the outcome of using me-

chanical CPR devices. 17-18 In 2013, Westfall 

et al., did a large meta-analysis which includ-

ed 3 randomized controlled trials with a total 

of 6538 subjects, and results showed cardiac 

arrest patients resuscitated with mechanical 

CPR had higher rates of return of spontane-

ous circulation compared to patients who had 

manual CPR performed.17 However, a 

Cochrane review performed by Crooks et al., 

in 2013 which included 6 trials with 1166 pa-

tients concluded that there was no superiority 

of using mechanical compression over manual 



CPR in terms of patient outcome.18 The latter 

study goes in accordance with the American 

Heart Association guideline in 2015 which 

emphasized that manual chest compressions 

remain the standard of care while mechanical 

devices can still be a reasonable alternative 

to be used by trained personnel before the 

COVID 19 pandemic.19 

 

 

COST EFFECTIVENESS 

On an administrative level, an important fac-

tor to consider prior to introducing and stand-

ardising the use of mechanical CPR is to re-

view the cost-effectiveness of using expen-

sive mechanical devices in comparison to 

cheaper manual CPR during resuscitation.16  

A study carried out by Marti et al., in 2017 

suggested that LUCAS devices represent 

“poor money value” when compared with 

manual CPR technique as patients with me-

chanical CPR suffered poorer health outcomes 

and received higher health and social care 

cost.16  

 

 

USAGE OF MECHANICAL CPR DE-

VICES DURING COVID-19 PAN-

DEMIC 

The infectious disease safety of healthcare 

providers during CPR are taken more serious-

ly during the COVID-19 pandemic.20 In 2020, 

AHA produced an interim guidance in reduc-

ing risk of COVID-19 transmission during the 

active CPR process.20 The guidelines include 

the use of proper personal protective equip-

ment during CPR and also recommended to 

reduce the number of healthcare workers in-

volves in CPR.20 Mechanical chest compres-

sion devices were recommended to be used 

during active CPR procedures as it can signifi-

cantly reduce the number of healthcare work-

ers involvement and exposure during CPR 

process.20 Recent study in 2021 by Abishek et 

al showed that mechanical CPR has the po-

tential to reduce number of healthcare work-

ers involves in CPR while still have similar 

clinical outcome with manual CPR during the 

current on going COVID-19 pandemic.21  

 

 

CONCLUSION  

Mechanical compression practices are an in-

novative creation that has been widely ac-

cepted as part of our day to day emergency 

care support devices that can potentially 

bring more benefit for years to come. During 

the challenging COVID-19 pandemic times, 

mechanical CPR provides extra benefits in 

reducing the number of healthcare workers 

involves in performing CPR. However, contin-

uous efforts to improve the usage of these 

devices must always be a priority in order to 

improve patient outcome, not only in terms of 

return of spontaneous circulation but also for 

better neurological recovery and minimising 

physical harm. For emergency care providers, 

it is important to understand the mechanics 

of these devices as well as knowing their ben-

efits and challenges. Furthermore, healthcare 

workers should have proper training to en-

sure chest compressions delivered are accu-

rate, continuous, and also safe for both 

healthcare workers and patients. 
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