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• Return of spontaneous circulation 
(ROSC): resumption of a normal heart 
rhythm with a palpable pulse 

• Manual chest compression (Man-CPR): 
one person performing compressions on 
another

• Mechanical chest compressions (Mech-
CPR): use a device (LUCAS)  to give 
continuous compressions (AHA, 2021)

Question
• No difference  in ROSC achievability 

regardless of  what method is utilized 
• Early initiation of compressions is what 

makes the difference

• Cost/ROI of purchasing a LUCAS
• Approximately $16,000 per device 

• Rural versus urban setting 
• A LUCAS allows healthcare providers to 

give high-quality compressions 
consistently

• Frees up their hands to perform other 
interventions 

• LUCAS
• Biannual competency training should be 

required and include:
• Turn the device on, placement on a 

patient, battery health knowledge 
• Education 

• Early initiation of chest compressions is 
what matters

• Within 10 seconds
• Teach high-quality chest compressions 

starting in high school 
• Build up confidence and competence
• Public Service Announcement(s) 

informing the general public about early 
initiation  of compressions

In patients experiencing cardiac arrest, how 
does manual chest compression (Man-CPR) 
when compared to an automated 
compression device (mechanical chest 
compressions (Mech-CPR)) influence return 
of spontaneous circulation (ROSC)? 

Background

Study Description Results
LUCAS versus manual chest 
compression during 
ambulance transport: A 
hemodynamic study in a 
porcine model of cardiac 
arrest (2018)

Level II (RTC) The pigs were 
assigned to either Mech-CPR or the 
Man-CPR group. The induction of 
cardiac arrest and monitor the 
overall health status during a 
simulated out of hospital urban 
ambulance transport (Magniocca et 
al., 2018) 

The results of this study did not 
find statistically significant 
evidence to support the use of 
Man-CPR versus Mech-CPR 
when a patient has entered cardiac 
arrest due to ventricular 
fibrillation.

Outcome among VF/VT 
patients in the LINC (LUCAS 
in cardiac arrest) trial—A 
randomized, controlled trial 
(2017)

Level II (RTC) Determine if there 
was a difference in a patient's ability 
to achieve ROSC when Man-CPR 
versus Mech-CPR  were utilized. 
Both groups received Man-CPR 
first before the final modality of 
CPR was determined (Hardig et al., 
2017)

There is insufficient evidence to 
suggest that the methodology of 
CPR significantly affects the 
ability to achieve ROSC, but 
Mech-CPR was able to achieve 
ROSC with fewer defibrillations.

Comparison of manual and 
mechanical chest compression 
techniques using cerebral 
oximetry in witnessed cardiac 
arrests at the emergency 
department: A prospective, 
randomized clinical study 
(2017)

Level II (RTC) This study aimed 
to compare the regional cerebral 
tissue oxygen level saturation levels 
measured during Man-CPR versus 
Mech-CPR in the ED. It analyzed 
the effect of both CPR methods and 
perfusion levels on patient survival 
and neurologic outcomes (Balohlu
et al., 2017)

The summary of the authors’ 
findings/results were that there 
were no significant differences 
in ROSC between the two 
groups.

Mechanical versus manual chest 
compressions in the treatment of 
in-hospital cardiac arrest patents 
in a non-shockable rhythm: A 
multi-centre feasibility 
randomized controlled trial 
(Compress-RCT) (2020)

Level II (RTC). The objective was to 
assess how feasible it would be to 
deliver an effective Mech-CPR trial in 
the in-hospital cardiac arrest population. 
The subjects were in-patients and 
received Man-CPR for 15-20 minutes 
and then received Mech-CPR or 
continuation of Man-CPR (Couper et al., 
2020)

This article found that Mech-CPR 
was able to achieve ROSC with a 
28.3% success rate within 20 
minutes versus Man-CPR with a 
25% success rate after 20 minutes. 
This difference was deemed 
statistically insignificant.

Mechanical versus manual 
chest compression for out-of-
hospital cardiac arrest 
(PARAMEDIC): A pragmatic, 
cluster randomized controlled 
trial (2015)

Level II (RTC) Ninety-one ambulance 
services were selected for this study over 
a three-year period. Each ambulance was 
assigned as either the Man-CPR or 
LUCAS-2 (Mech-CPR) at the beginning 
of the shift (Perkins et al.,  2015)

There was no 
significant evidence found that 
suggested mechanical CPR is 
superior to manual CPR.

Prompt use of mechanical 
cardiopulmonary resuscitation 
in out-of-hospital cardiac 
arrest: the MECCA study 
report (2017)

Level II (RTC) The study was 
conducted over 1 year involving  
ambulances using Mech-CPR or Man-
CPR. Ambulance crew members who 
were assigned to Man-CPR used a ratio 
of 30 compressions:2 breaths. Those 
who were assigned to Mech-CPR used a 
continuous rate at 100/min and gave 1 
respiration every 10 compressions 
(Anatharaman et al., 2017)

No significant difference 
between ROSC rates with 
manual CPR (29.2%) versus 
mechanical CPR (31.1%) were 
found.

Conclusions

Application to Nursing Practice 

Terms

• 475,000 Americans die every year from 
cardiac arrest 

• 375,000 Americans experience cardiac 
arrest out of the hospital 
• 70% - 90% of these people do not 

survive to reach the hospital 
(AHA,2021)

• Successful ROSC is often the stopping 
point for CPR

• Proper CPR training can reduce the loss 
of life associated with cardiac arrest
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