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Power Spectrum of Heart Rate Variability in the Geriatric
Patients Undergoing Spinal Anesthesia

Jong In Han
Department of Anesthesiology, College of Medicine, Ewha Womans University

Ohjectives : Spectral analysis of heart rate variability(HHRV) resulted in a characteristic power
spectrum with two main regions, a high frequency at 0.15 -~ 0.5Hz(HFP) corresponding to the
parasympathetic system and a low frequency at 0.017 —0.15Hz(LFP) corresponding to both
parasympathetic and sympathetic influences. The ratio of low : high frequency(LFP/HEP) has
been postulated as an index of sympathetic activation. We propose that the LFP /HFP ratio will
provide important information concerning autonomic nervous system activity during spinal
anesthesia especially geriatric patients.

Methods : LFP, HFP and LFP/HFP were checked in 30 patients at the baseline and 5, 10,
15, 20, 25 and 30 minutes after subarachnoidal block. We divided patients into two groups :
group 1 is 15 patients under 60 years old and group 2 is 15 patients over 65 years old, and we
compared those parameters in both groups.

Results : Spinal anesthesia did produce a significant decrease in LFP and HFP in both
groups. But sympathetic-parasympathetic balance(LFP/HFP) increased at 5 minutes after spinal
block. In group 1, LFP/HFP decreased at 10 minutes after spinal block, thereafter increased
gradually. In group 2, LFP/HFP decreased at 10, 15 and 20 minutes and increased at 25 and
30 minutes after spinal block.

Conclusion : These data suggest that autonomic tone decreased with spinal anesthesia and
sympathetic-parasympathetic balance decreased for a long time in geriatric patients.

KEY WORDS : Anesthesia - Spinal - Sympathetic nervous system - R-R interval - Geriatrics.
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Fig. 1. Power spectrum of R-R variation.

Table 1. Demographic data

Group 1(n=15) Group 2(n=15)
Male : female 8:7 6:9
Age(years) 331£11.0 77.8+5.7*
BW(kg) 69.8+11.2 54.5+5.4*
Height(cm) 169.9+10.4 157.447.3%
Dose of 113+ 1.0 8.0+0.0*

bupivacaine(mg)
Values are mean=+SD, BW : body weight
*p<0.05 compared with Group 1
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Table 2. The changes of MABP and HR at the baseline and 5, 10, 15, 20, 25 and 30 minutes after spinal block in both

group
MABP(mmHg) HR(beat/min)
Group 1 Group 2 Group 1 Group 2

Baseline 90.8+10.4 108.0+ 5.8* 71.0+£14.1 88.5+ 7.3*
Post sp 5 88.0+13.7 99.7£13.0 743+ 9.0 85.2+ 8.1*
Post sp 10 85.8+14.8 97.7+10.8 76.6£10.5 85.3+10.1
Post sp 15 79.7+16.3 91.7x£12.1 67.3+£10.0 797+ 9.3*
Post sp 20 80.3£14.2 93.2+10.1 60.8+ 89 793+ 8.7%
Post sp 25 79.1+£17.2 98.81+12.6* 58.2+ 8.1 793+ 9.2%
Post sp 30 81.2114.6 101.7+ 8.6* 570+ 79 80.7+£16.7*

Values are mean+SD, MABP : mean arterial blood pressure, HR : heart rate, post sp : after spinal block(minutes)

*5<0.05 compared with Group 1

Table 3. Sensory block after spinal block

Group 1 Group 2
Time to T10(min) 111+ 4.2 18.8+8.3*
Maximum level T6.5+ 3.7 T8.1+2.0%
Time i
[me 10 maximum 2254127 200£9.8
level(min)
Values are meanzSD
*p<0.05 compared with Group 1
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Fig. 2. The change of LFP/HFP ratio at baseline and 5, 10,
15, 20, 25 and 30 minute after spinal block. *p<{0.05
compared with baseline value.
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Table 4. Heart rate variability(HRV) data for baseline and 5, 10, 15, 20, 25 and 30 minutes after spinal block

LFP(BEAT/MIN)?) HFP{(beat/min)’) LFP/HFP
Group 1 Group 2 Group 1 Group 2 Group 1 Group 2
Baseline 1.80(0.34) 1.57(0.33) 1.23(0.42) 0.87(0.29) 1.46(0.37) 1.80(0.34)
Post sp 5 1.13(0.51) 1.49(0.29) 0.58(0.17) 0.29(0.12) 1.95(0.28) 5.12(0.25)*
Post sp 10 1.25(0.44) 1.13(0.41) 1.710.51) 0.48(0.26) 0.73(0.47) 2.37(0.36)*
Post sp 15 1.72(0.63) 1.24(0.40) 2.05(1.08) 0.57(0.21) 0.84(0.45) 2.19(0.92)*
Post sp 20 0.89(0.44) 1.11(0.56) 0.42(0.18) 1.31(0.47) 2.11(0.32) 0.85(0.48)*
Post sp 25 0.73(0.33) 0.62(0.12) 0.25(0.09) 0.28(0.10) 2.92(0.19) 2.18(0.14)
Post sp 30 0.69(0.30) 0.95(0.61) 0.27(0.15) 0.22(0.08) 2.56(0.27) 4.31(1.95)*

Values are mean(SD), LFP : low frequency power, HFP : high frequency power, post sp : after spinal block(minutes)

*5<0.05 compared with Group 1
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