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Spectral analysis of heart rate variability in seated patients experiencing
hypotensive bradycardic events during interscalene brachial plexus block for
arthroscopic shoulder surgery

About 10-20% of seated patients undergoing arthroscopic shoulder surgery
under interscalene brachial plexus block experience hypotensive bradycardic
events. Its mechanism has been supposed as exaggerated feedback activity
of parasympathetic nerves in response to the sympathetic nervous activity
enhanced by mechanoreceptor-mediated hypercontraction of the left
ventricular wall following a reduction in venous return to the left heart due
to the sitting position. However, the above-mentioned mechanism is built
from vasovagal syncope, not from the clinical settings of the sitting position
following the placement of the interscalene brachial plexus block. In this
regard, we will investigate the changes in autonomic nervous activity around
the development of hypotensive bradycardic events to elucidate the
mechanism of a hypotensive bradycardic event.

The electrocardiographic waveforms obtained at 300 Hz during the surgery
will be used for heart rate variability analysis. The waveforms will be divided
into 5-minute-long windows overlapping the adjacent windows by 90%. Each
waveform will undergo the fast Fourier transform following linear
interpolation, resampling at 4 Hz, detrending, and Hamming windowing.
Heart rate variability parameters (low-frequency and high-frequency power)
will be calculated by integrating the power spectra between 0.04 and 0.15
Hz and between 0.15 and 0.4 Hz respectively. Low-frequency power (LF)
represents the combined activity of cardiac sympathetic and parasympathetic
nerves; high-frequency power (HF) represents cardiac parasympathetic
activity; their ratio (LF/HF) represents sympathovagal balance.

7|’ at

Hopefully, the results of this study can be used to develop the measures to
prevent the development of hypotensive bradycardic events in seated
patients undergoing arthroscopic shoulder surgery under interscalene brachia
plexus block.




