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KEY POINTS

e Mechanical compression devices produce promising results with improved markers of perfusion in
animal studies, but these do not translate to human survival.

e There are conflicting data on whether mechanical chest compression devices perform high-quality
cardiopulmonary resuscitation (CPR), including compression rate, depth, and fraction, more reli-

ably than humans.

e Mechanical CPR is associated with more traumatic injuries to patients, but these injuries are un-

likely to have clinical significance.

e Ongoing CPR during transportation is unsafe for providers, but there is no evidence that mechanical
chest compression devices improve its safety profile.

¢ In large, randomized, prospective, human trials, mechanical CPR is associated with equivalent sur-
vival and worse neuro-favorable outcomes when compared with manual CPR.

INTRODUCTION

Resuscitation science and practice made incred-
ible advancements over the past 30 years. At the
same time, progress in portable machine technol-
ogy led to improved consistency, efficiency, and
quality in an array of fields, and was thus inte-
grated widely. By 2005, consensus among inter-
national leaders in resuscitation advised that
chest compressions be performed hard and
fast with minimal interruptions." It follows that a
mechanized compression device would be
capable of delivering such high-performance

cardiopulmonary resuscitation (HPCPR)® more
predictably and reliably than humans, thereby
meeting recommended standards and ultimately
improving outcomes. Although randomized
controlled trials (RCTs) in animal models consis-
tently show favorable outcomes among physio-
logic markers of perfusion, and both manikin and
some human studies have demonstrated
superior ability to perform HPCPR with mechanical
versus manual chest compressions, large RCTs of
out-of-hospital cardiac arrest (OHCA) have failed
to show a survival advantage. Furthermore, these

Disclosure Statement: The author receives a portion of fellowship funding through a grant from Physio-

Control.

Department of Emergency Medicine, University of Washington, Harborview Medical Center, Box 359727, 325

9th Avenue, Seattle, WA 98122, USA
E-mail address: cnordeen@uw.edu

2 Or high-quality CPR refers to CPR that meets recommended standards for rate (100-120), depth (5-6 cm),
fraction (>0.8), and peri-shock pause (<10 seconds); limits pauses in general; allows for chest wall recoil.

Cardiol Clin 36 (2018) 375-386
https://doi.org/10.1016/j.ccl.2018.03.005
0733-8651/18/© 2018 Elsevier Inc. All rights reserved.

cardiology.theclinics.com


mailto:cnordeen@uw.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ccl.2018.03.005&domain=pdf
https://doi.org/10.1016/j.ccl.2018.03.005
http://cardiology.theclinics.com

376 Nordeen

trials have trended toward worse neurologic out- e There is wide variability in and degrada-

comes among patients treated with mechanical tion of chest compression performance

chest compression devices. Despite years of during manual CPR, especially during

research efforts trying to convince ourselves patient extrication and transport to the

otherwise, available evidence cannot support the hospital.

widespread use of mechanical chest compression e Mechanical devices are able to achieve more

devices, at least in their current form. consistent, high-quality CPR than manual
Several key assumptions comprise the argu- compressions, and this holds true in the pre-

ment supporting the use of mechanical chest hospital environment.

compression devices in OHCA: e Consistency in CPR is desirable.

e Mechanical devices are safer (associated with
fewer adverse effects) for both providers and
patients.

e High-quality cardiopulmonary resuscitation
(CPR) is associated with better outcomes in
cardiac arrest.
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Fig. 1. Coronary perfusion pressure during manual versus mechanical CPR. (From Liao Q, Sjoberg T, Paskevicius A,
et al. Manual versus mechanical cardiopulmonary resuscitation. An experimental study in pigs. BMC Cardio Dis
2010;10(1):4; with permission.)
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