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Clinical Scenario:
Paramedics arrive on scene to a cardiac arrest in which they must travel up a flight of stairs to
reach the patient. Paramedics confirm the patient is VSA. Should the Paramedics put the LUCAS
device on the patient, or perform manual CPR?
PICO (Population - Intervention - Comparison - Outcome) Question:
In the pre-hosptial setting, does mechanical CPR compared to manual CPR result in more
effective CPR, and better outcomes for cardiac arrest patients.
Search Method:
(paramedic or ems or emergency medical service or prehospital or pre-hospital or ambulance or
emergency medical technician or emt) AND (manual compression) AND (mechanical
compression). Limits: 2013 - 2020, English.
Search Outcomes: CINAHL - 39 results, MEDLINE - 76 results
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LUCAS
device to
manual CPR
Analyzed
survival
rates at 30
days, 3
months

-

Rates
Detrimental
results

-

Strengths/
Weaknesses

Weaknesses:
group: 104 out - Couldn’t
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(2017).

- 13

- Compression - LUCAS:

-

- Each team

Paramedics
and 13 EMTs
were paired
together in
teams of two
to complete
the scenario
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mannequin
total of 50kg.

-
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through the
simulation
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manually
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using the
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get the
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the
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depth
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positions
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hands oﬀ

-

compression
rate was 112/
min, percent
that received,
adequate
depth was
52%, percent
of
compressions
fully released
was 93%,
amount with
correct
position was
91% and
average time
hands oﬀ was
15%
Manual:
compression
rate was 125/
min, percent
that received
adequate
depth was
36%, percent
of
compressions
fully released
was 78%,
amount with
correct
position was
96%, and
averaged time
hands oﬀ was
20%
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- unable to
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pre-hospital
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-

obtained a
ROSC
Manual: 6/8
pigs obtained
a ROSC
Coronary and
arterial
perfusion, as
well as ETCO2
was
significantly
higher in
mechanical
CPR than
manual CPR
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Weaknesses
Weaknesses:
- study was
performed on
pigs, not
humans
- Small sample
number
Strengths:
- performed
experiment
while
stationary, as
well as while
driving
- Attempted to
mimic a real
life scenario
as best as
they were
able to

Comments:
There are various different articles and studies that test the effectiveness of mechanical
compressions versus manual compressions. Although there are many studies/articles, there are
not many tests specifically done on humans. The one study performed on humans, the survival
rates were slightly less when performing mechanical compressions over manual compressions,
however the other studies show that mechanical compressions are more effective in other areas.
The study performed on mannequins showed compression depth and rate that are closer to the
CPR guidelines during mechanical compressions over manual compressions. Also, the study
performed on pigs discovered the coronary and arterial perfusion, as well as ETCO2 levels, are
much higher with mechanical defibrillation over manual defibrillation.
Considerations:
The studies performed that proved the mechanical compressions were more effective and
efficient over manual compressions were not performed on actual humans. However, the results
for the randomized testing experiment were not much different. As noted, there were some
mechanical incidences, and a few more injuries to patients, but overall did not result in a large
difference in survival rates. The other studies did prove mechanical compressions are more
effective, although, it’s unsure if emergency responders would want to take the risk of
mechanical incidences or further injuries in order to obtain the more effective compressions. It
also needs to be taken into account that it takes time to get the mechanical compression device
on, but it will also allow more hand availability once it is on and performing compressions.

Clinical Conclusion:
There is a lot to take into account when determining whether to perform compressions manually
or mechanically. While performing manually, there is a risk of ineffective compressions and less
hands available, but mechanically, you risk further patient injuries, as well as mechanical
incidents. Either way, pre-hospital responders need to take all risks into account and determine
overall, what is best for the patient.
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