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Comparison of chest compression and ventilation volume
using LUCAS and manual in virtual reality—based
ambulance simulation

—A manikin study—
Jae—Gook Lee!-Jin—Su Kim* Sang—Gyun Roh"

"Department of Emergency Medical Services, Sunmoon University

?National 119 Rescue Headquarters

=Abstract =

Purpose: The purpose of this study was to evaluate the quality of chest compressions and ventilation
when using an mechanical device(LUCAS) and 2—men manual cardiopulmonary resuscitation(CPR)
performed on a minikin, as well as to propose a more effective CPR method during transit.
Methods: Data were collected by LUCAS and manual virtual reality based ambulance simulation.
Analysis was performed using SPSS software 12.0. The average and standard deviation of chest
compression depth and ventilation were analyzed using descriptive statistics and t—test.
Results: In the virtual reality based LUCAS and manual CPR results, LUCAS showed better
chest compression and lower incomplete chest release than manual CPR. During CPR with a
chest compression—ventilation ratio of 30:2 in virtual reality ventilation with bag—valve mask was
able to deliver an adequate volume of breathing.
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Conclusion: It is suggested that rescuers on ambulance may consider using LUCAS as an
alternative to high—quality chest compression during transit.

Keywords: Virtual reality, LUCAS, Manual chest compression, Ventilation volume
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Fig. 1. VR Based ambulance simulator.
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Table 1. Results of chest compression using mechanical device and manual in VR—based

ambulance simulation

Variables Mean Min Max SD 5.0 — 5.99cm <bcm >6cm
Depth(mm, N=1800)

LUCAS 53.80 47.86 55.24 1798(99.89%)  2(0.11%) 0(0%)

MCPR 48.30 15.75 61.59 6.11 1075(59.72%) 1017(56.5%) 28(1.55%)
Rate(min, N=1800)

LUCAS 101.87 97.00 110.00

MCPR 123.66 93.00 138.00 4.325

"MCPR ; Manual cardiopulmonary resuscitation

Table 2. Results of incomplete release using mechanical device and manual in VR—based

ambulance simulation

Incomplete release Frequency Percent D
LUCAS(N=1800)
Complete release 1,775 98.6
Incomplete release 25 1.4
.000
MCPR(N=1800)
Complete release 1,198 66.6
Incomplete release 602 33.4
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Table 3. Results of ventilation volume using mechanical device

ambulance simulation

and manual in VR—based

Variables ?ﬁf;l; Min  Max SD 400 — 600ml  <400ml >600ml
Bag—mask(N=30)
LUCAS 512.23 464.00 562.00 19.66 30(100%) 0(0%) 0(0%)
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[—gel(N=45)
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LT(N=45) 6115
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MCPR 487.37 247.00 669.00 ~ o7 24(53.34%)  12(26.66%) 9(20%)
EI(N=45)
LUCAS 495.04 282.00 654.00 94.45 33(73.34%)  8(17.78%)  4(8.88%)
MCPR 517.53 229.00 608.00 85.98 37(82.23%)  7(15.55%) 1(2.22%)
LT ; Laryngeal tube, EI ; Endotracheal Intubation
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