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Abstract: Objective To analyze the application value of a 3D electric cardiopulmonary resuscitation (CPR) machine
in out—of-hospital cardiac arrest (OHCA) rescue and to study high—quality and efficient pre—hospital treatment
protocols. Methods One hundred OHCA cases meeting inclusion criteria treated by the pre—hospital department of
Nanshan District People’s Hospital of Shenzhen between March 2022 and August 2024 were selected. The study group
(n=50) received an optimized rescue protocol centered around the 3D compression electric CPR machine. The control
group (n=50) received the traditional manual CPR rescue protocol. Through retrospective review of pre—hospital case
data, the following were collected for both groups: completion time of pre—hospital rescue measures: time from arrival of
medical personnel at the scene and completion of initial vital sign assessment to completion of emergency measures
(initiating CPR, monitoring/defibrillation, primary and advanced airway management, establishing intravenous access,
administering medications). CPR quality indicators (on scene and during transport): whether compression depth or
frequency was non—compliant, compression interruption <10 seconds, fingertip pulse oximetry. Pre—hospital return of

spontaneous circulation (ROSC) rate: Defined as sustained ROSC for >20 minutes. Rescue efficiency, CPR quality, and
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ROSC rate were compared between the two groups. Results There were no statistically significant differences between
the study group and the control group in terms of age, ambulance response time, ambulance return—to—hospital time,
pre—resuscitation pulse oximetry, rate of bystander CPR, proportion of shockable rhythms, return of spontaneous
circulation, or etiological classification (all P>0.05). The total time required to complete pre—hospital resuscitation
measures was significantly shorter in the study group than in the control group [(8.36+0.27) min vs. (12.80+2.68) min; (=
10.578, P<0.05]. During transport, pulse oximetry readings were significantly higher in the study group compared to the
control group [(79.20+7.38)% wvs. (52.00 £ 16.89)% ; t=10.430, P<0.05]. Similarly, post-resuscitation pulse oximetry
readings were significantly higher in the study group [(81.18+7.98)% wvs. (71.92+12.12)%; t=4.514, P<0.05]. The
proportion of patients with non—compliant chest compression depth or frequency during transport was O in the study
group versus 92.00% in the control group, indicating superior chest compression quality in the study group (y*=85.186,
P<0.05). The rate of chest compression interruptions lasting <10 seconds during transport was 100.00% in the study
group compared to 12.00% in the control group, demonstrating significantly better compression continuity in the study
group (¥*=78.572, P<0.05). The incidence of 1ib fracture complications was 0 in the study group versus 20.00% in the
control group, indicating a significantly lower rate of rib fractures in the study group (y?>=11.110, P<0.05).
Conclusion The deployment of 3D-compression electric automatic CPR devices in the pre—hospital emergency
system significantly improves resuscitation efficiency. It enables continuous, stable, and high—quality CPR during
patient transport while reducing the incidence of CPR-related rib fractures. This provides strong support for the pre—
hospital emergency team within the chain of survival for out—of-hospital cardiac arrest. Moreover, it secures critical
early treatment time for in—hospital resuscitation centers and extracorporeal membrane oxygenation (ECMO) teams,
thereby creating more opportunities for patient survival.
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Pre—hospital first aid
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