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Feasibility of monitoring congestive heart failure with seismocardiography: a literature review

INTRODUCTION

Heart failure (HF) affects a multitude of individuals worldwide, leading to diminished cardiac function
and inefficient blood pumping. Among the different types of HF, congestive heart failure (CHF) stands
out, as it involves the accumulation of blood due to the heart's inability to pump effectively. Monitoring
patients suffering from HF is of utmost importance to enhance their care and reduce the need for
readmissions. Recent advancements in this field include implantable wireless monitoring systems and
wearable activity trackers.

PHYSIOLOGY OF THE SEISMOCARDIOGRAPHY SIGNAL

Seismocardiography (SCG) is a promising non-invasive method for monitoring HF at home. It entails
the utilization of wearable patches with accelerometers placed on the chest to detect cardiac
vibrations generated during various phases of the heart's cycle. SCG facilitates the extraction of cardiac
time intervals and other parameters associated with heart function. The realm of SCG research
encounters certain challenges, such as signal characteristics, variability, and noise. Nevertheless,
ongoing research endeavors strive to enhance diagnostic and monitoring applications. Current
advancements are centered around understanding SCG signals through various places to measure the
signal, machine learning applications, and the estimation of parameters like respiratory rate and stroke
volume.

ESSENTIAL TAKEAWAYS FROM SCG MONITORING FOR CHF (DISCUSSION)

Benefits: SCG presents itself as non-invasive, allowing continuous monitoring and providing valuable
signal analysis. It complements other methods for cardiac evaluation and fosters home-based
monitoring, thereby reducing hospital visits and improving patient-centered care.

Limitations and Future Research: Further investigation is required to understand the physiological
sources of SCG and its correlation with cardiac activity. Standardization for annotating SCG signals is
essential for improved clinical utilization. Research is ongoing to address signal characteristics and
variability based on patients’ gender, age, etc.

Hypotheses: The development of a multi-signal wearable patch has the potential to advance HF
diagnosis. Applications to reduce noise in SCG monitoring systems are currently being investigated.
Machine learning can facilitate the creation of personalized predictive models for CHF progression and
risk stratification. SCG can assist in designing personalized exercise regimens for heart failure
rehabilitation.

SCG Related to Filling Pressure: SCG assesses cardiovascular changes at home, showing promise in
monitoring HF in both healthy individuals and patients.

CONCLUSION

In conclusion, SCG shows promise as a non-invasive method for monitoring heart failure. It offers
valuable insights into cardiac activities and allows for remote monitoring, reducing hospital
readmissions. Integration with other diagnostic techniques further enhances its effectiveness.



