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Rapid Cardiac Emergency Management —— A Practical Approach to Early Warning and Rapid Intervention for Malignant Cardiac
Arrhythmias in the CCU Using Digital Monitoring Combined with Smart Wristbands
Wang Shan

( Department of Cardiovascular Medicine, The First Affiliated Hospital of Xi 'an Jiaotong University, Shaanxi Province 710061 )
[Abstract] Objective: Malignant cardiac arrhythmias often present with an insidious onset and rapid progression, potentially triggering
cardiac arrest within a short period; therefore, timely identification and intervention are critical for ensuring the safety of
critically ill cardiovascular patients in the CCU. Traditional telemetry-based ECG monitoring systems lack a risk stratification
mechanism, require continuous staffing by nursing personnel, and their non-differentiated alarm system can easily lead to alarm
fatigue; the English-language warning interface offers low recognition efficiency; specific clinical scenarios may result in
monitoring blind spots; and nursing staff experience significant psychological stress. This study aims to develop a
two-dimensional early warning system integrating digital risk-stratified ECG monitoring with nurse-and physician-worn smart
wristbands, and to evaluate the impact of this model on improving the timeliness of identification and management of malignant
cardiac arrhythmias, the incidence of adverse events, and the work-related stress levels among nursing staff. Methods: A
before-and-after comparative study was conducted. A total of 80 hospitalized patients with high-risk cardiovascular diseases
admitted to our hospital's CCU between June 2025 and June 2026 were enrolled as study subjects. The 40 patients admitted
prior to the system upgrade were assigned to the control group and received traditional telemetry-based ECG monitoring; the 40
patients admitted after the system upgrade were assigned to the observation group and received tiered (Level I, II, and III)
digital early warning monitoring. Upon the triggering of a Level I malignant cardiac arrhythmia, a triple alert was
simultaneously sent via the monitoring display screen and the nurse/physician-worn smart wristband, facilitating coordinated
intervention by all staff. The response time for intervention, the incidence of adverse events, and the time required for ECG
waveform review were recorded for both groups. Patient satisfaction and work-related stress were assessed using standardized
scales, and statistical analysis was performed using SPSS 26.0 software. Results: The average response time in the observation
group was 28.652s, which was significantly shorter than the 89.364s observed in the control group (t = 12.658, P = 0.000); the
incidence rate of adverse events in the observation group across the three categories of high-risk scenarios was 2.500%,
significantly lower than the 20.000% observed in the control group (x> = 4.114, P = 0.043); the time required for manual
review of ECG waveforms in the observation group was 15.236s, compared to 42.589s in the control group (t = 10.892, P =

0.000); the nursing staff's anxiety score decreased significantly, and their satisfaction rate with the new model was 97.500%,
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higher than the 77.500% in the control group; all these differences were statistically significant (P <0.05). Conclusion: The

dual-dimensional early warning system combining digital monitoring with wearable wristbands can address the limitations of

traditional ECG monitoring, enable rapid identification and intervention for malignant cardiac arrhythmias, ensure patient

safety, and alleviate the psychological stress on nursing staff. This represents a smart nursing management solution well-suited

for CCU settings and possesses significant potential for clinical adoption.
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