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Abstract

Introduction
Cardiac arrest occurs when there is a cessation of cardiac 
function, and there are many causes of cardiac arrest. The 
goal of a resuscitation attempt is the return of spontaneous 
circulation (ROSC).The chance of survival is higher with early 
recognition and treatment of cardiac arrest. There are 
mechanical chest compression devices, such as the LUCAS 
and AutoPulse to aid in the performance of chest 
compressions.

Research Question

Literature Review

Applicability to Clinical Practice
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Discussion
   The purpose of this project is to compare the use of manual 

versus mechanical chest compressions during 
cardiopulmonary resuscitation (CPR) in the treatment of 
adult cardiac arrest patients. A literature review was 
performed using the databases CINAHL, Embase, and 
PubMed. Studies chosen were peer reviewed randomized 
controlled trials, respective reviews, a cross-over controlled 
trial, and an experimental trial. Only articles from the last 
seven years were included in this review. After exclusion 
criteria were applied, ten articles were relevant and utilized. 
Four themes were identified in the literature review, including 
the achievement of ROSC (return of spontaneous 
circulation), 30-day survival rate, injuries related to chest 
compressions, and chest compression reproducibility. The 
evidence shows an increase in ROSC with the use of 
mechanical chest compressions versus the use of manual 
chest compressions but no statistically significant difference 
in 30-day mortality rate between the two methods. It was 
found that there is an increase in chest compression related 
injuries with the use of mechanical chest compressions, but 
the injuries were not life-threatening. Chest compressions 
with the use of the mechanical devices were shown to be 
performed at a rate and depth more consistent with the 
American Heart Association than those performed manually. 
Further research needs to be performed with larger patient 
populations to make official best practice standards for chest 
compressions in adult cardiac arrest patients. 

Is there a statistically significant difference in the 
outcomes and reproducibility of mechanical versus 
manual chest compressions in adult cardiac arrest 
patients without a traumatic cause of arrest?

Achieving ROSC in Cardiac Arrest Patients
• Perkins et al. (2015) and Crowley et al. (2020) found an increase in 

achieving ROSC in cardiac arrest patients with the use of the 
LUCAS over the use of manual chest compressions.

• Anantharaman et al. (2017) found an increase in ROSC with the 
early application of a mechanical device over manual chest 
compressions. However, it was shown that manual chest 
compressions had a higher rate of ROSC than did late application of 
the device. 

• A study performed by Halhalli et al. (2020) showed no statistically 
significant difference between the use of manual or mechanical 
chest compressions.

Thirty-Day Survival of Cardiac Arrest Patients
• Perkins et al. (2015) found that the 30-day survival was very 

comparable between manual and mechanical chest compressions.
• Anantharaman et al. (2017) found an increase in 30-day survival 

with early application of the LUCAS device over both manual 
compressions and late application of the device. 

• Halhalli et al. (2020) found no significant change in 30-day survival 
between the two methods of chest compressions.

• Schmidbauer et al. (2017) was unable to form a definitive conclusion 
regarding the 30-day survival of cardiac arrest patients.

Secondary Injuries Related to Chest Compressions
• Karasek et al. (2020) concluded that there are no major differences 

in injuries following cardiac arrest between manual and mechanical 
chest compressions.

• Ondruschaka et al. (2018) showed a significant increase in rib 
fractures with the use of the mechanical device; however, both 
methods of chest compressions had a significant number of injuries. 
Ondruschaka et al. concluded that the main contributions related to 
injuries were the duration of CPR and the age of the patient. It was 
also concluded that the severity of injuries was similar between the 
two chest compression methods.

• Viniol et al. (2019) found more severe injuries with the use of a 
mechanical chest compression device. 

• Koster et al. (2017) concluded no difference in severity of injuries 
between the two chest compression methods. 

Chest Compression Reproducibility 
• Bekgoz et al. (2021) showed more effectiveness, in terms of rate 

and depth, of chest compressions with the utilization of a mechanical 
device. There was no significant difference in hands-off time 
between the two methods. 

• Gyrory (2017) found no difference between the two chest 
compression methods in regards of time to patient contact, CPR 
initiation, defibrillation, or hospital arrival time. The average number 
of chest compressions per minute via mechanical chest 
compressions was more aligned with the AHA guidelines than was 
with the use of manual compressions. It was also noted that there 
was less hands-off time with the use of the mechanical device. 
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Statement of the Problem
Approximately 350,000 individuals die annually as a result of 
out-of-hospital cardiac arrest (AHA, 2022). The overall survival 
rate globally following cardiac arrest is 10.7% at one month 
and 7.7% at one year (Yan et al., 2020). Early recognition of 
cardiac arrest along with prompt initiation of chest 
compressions and defibrillation can double or triple the 
likelihood of survival (AHA, 2022).
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Mechanical chest compression devices are a great asset in a 
resuscitation attempt. Three out of four studies in this 
research showed an increase in ROSC with the utilization of 
a mechanical chest compression device. Chest compression 
injuries are common whether a mechanical device is used, 
or manual chest compressions are performed; however, 
there were more injuries noted with the mechanical device. 
Injuries in the literature utilized were not life threatening. The 
literature did not show a significant difference in 30-day 
survival between the two methods of chest compressions. 
The mechanical devices may be more beneficial in long 
resuscitation attempts, such as in a hypothermia, when CPR 
must be continued until the individual warms up. Ultimately, 
mechanical chest compression devices will likely perform 
higher quality chest compressions that are more consistent 
with AHA guidelines than a fatigued compressor would, but 
the main importance is continuous chest compressions no 
matter the method. Further research needs to be done with 
double blinded studies to further evaluate the two methods of 
chest compressions before best practice standards can be 
made.
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Early recognition and initiation of CPR is crucial to survival.
Survival from cardiac arrest has been shown to be higher with 
early initiation of CPR and defibrillation. Chest compressions 
at a rate of 100-120 per minute and with a depth of 
approximately 5 cm are necessary to maintain perfusion to the 
main organs of the body (AHA, 2022). Compressor fatigue is 
a common issue leading to poor quality chest compressions. 
Using a mechanical chest compression device in cases of 
long resuscitation attempts can help reduce compressor 
fatigue and ultimately lead to better compressions, perfusion, 
and outcome for the patient. 
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