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The Changes of Blood Pressure, Heart Rate and Heart Rate Variability
after Stellate Ganglion Block

Tae Dong Kweon, M.D.l’z, Chung Mi Han, M.D.l’z, So Yeun Kim, M.D.l, and Youn-Woo Lee, M.D."?

'Department of Anesthesiology and Pain Medicine and *Anesthesia and Pain Research Institute,
Yonsei University College of Medicine, Seoul, Korea

Background: Stellate ganglion block (SGB) might be associated with changes in the blood pressure (BP) and heart rate (HR).
The heart rate variability (HRV) shows the balance state between sympathetic and parasympathetic activities of the heart. The
changes in these parameters of the HRV were studied to evaluate the possible mechanism of SGB in changing the BP.

Methods: SGB was performed on 26 patients, using a paratracheal technique at the C6 level, and 8 ml of 1% mepivacaine
injected. The success was confirmed by check the Horner’s syndrome. The BP, HR and HRV were measured before and 5,
15, 30, 45 and 60 minutes after the SGB.

Results: The increases in the BP from the baseline throughout the study period were statistically, but not clinically significant.
The HR and LF/HF (low frequency/high frequency) ratio were increased at 5 and 45 min, respectively, after the administration
of the SGB. In a comparison of left and right SGB, no significant differences were found in the BP, HR and HRV. A correlation
analysis showed that an increased BP was significantly related with the changes in the LF/ HF ratio and LF at 15 and 30 minutes,
respectively, after the SGB. Dividing the patients into two groups; an increased BP greater and less than 20% of that at the
baseline INC and NOT groups, respectively, hoarseness occurred more often in the INC group (P = 0.02).

Conclusions: It was concluded that SGB itself does not clinically increase the BP and HR in normal hemodynamic patients.
However, the loss of balance between the sympathetic and parasympathetic nerve system, attenuation of the baroreceptor reflex

and hoarseness are minor causes of the increase in the BP following SGB; therefore, further studies will be required. (Korean
J Pain 2006; 19: 202-206)
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HRV WHEE F R4 FHEE WHdste square
root of the mean of the sum of the square of differences between
adjacent normal sinus to normal sinus interval (RMSSD)= SGB
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7 AR FAHEZE WS+ high frequency (HF)7} SGB
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Table 1. Time Course Change of BP, HR and HRV Parameters after SGB (n = 26)

Control 5 min 15 min 30 min 45 min 60 min
m BP (mmHg) 87 + 11 94 + 12* 96 + 11* 97 + 13* 95 £ 13% 94 + 11*
s BP (mmHg) 115 + 14 126 + 27 128 + 16* 129 + 17* 128 + 16% 127 + 16*
d BP (mmHg) 71 £ 9 77 £ 9 78 + 8% 79 + 10* 78 £ 10 77 £ 7
HR (beats/min) 71 £ 9 75 £ 12* 75 £ 13 73 £ 13 73 £ 14 73 + 14
SDNN (ms) 28 + 14 25 £ 16 23 + 12 27 + 24 30 + 21 26 + 22
RMSSD (ms) 26 + 15 23 + 15 18 + 12* 19 + 16* 22 + 19 22 + 19
InTP (msz) 5.9 + 1.1 5.5 £ 1.3 55 £ 1.0 55 £ 14 58 £ 1.5 54 £ 1.2
InLF (msZ) 42 £ 13 40 £ 15 3.7 15 3.8 £ 1.6 43 + 1.8 3.8 + 1.7
InHF (ms’) 44 + 15 40 £ 17 38 £ 1.6 37 £ 1.6 39 £ 19 40 + 15
LF/HF ratio 1.5 £ 23 15 £ 2.1 1.8 £ 35 20 £ 23 3.0 + 59* 14 + 1.9

Values are expressed mean * SD.

*P < 0.05 versus control.

m: mean,

s: systolic, d: diastolic, SDNN: standard deviation of NN interval,

RMSSD: square root of the mean of the sum of the square of differences between adjacent NN interval, InTP: log scale of total power, InLF:

log scale of low frequency, InHF: log scale of high frequency.
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Table 2. The Comparison of Parameters between Right (n = 13) and Left (n = 13) SGB

Control

60

Site 5 min 15 min 30 min 45 min min
m BP Lt 87 £ 10 95 + 11 95 £ 11 97 + 10 95 £ 8 93 + 10
(mmHg) Rt 86 = 13 94 £ 13 96 * 13 97 + 14 95 + 14 94 + 11
s BP Lt 115 + 14 123 £ 15 126 + 16 127 + 16 126 £ 15 123 + 14
(mmHg) Rt 115 £ 13 127 £ 15 130 + 16 131 + 19 130 + 18 132 + 19
d BP Le 70 £ 11 76 £ 9 79 £ 8 78 £ 8 77 £ 9 76 £ 6
(mmHg) Rt 72 £ 9 78 £ 10 78 £ 9 80 £ 12 78 £ 12 79 £ 9
HR Lt 75 £ 15 78 + 14 78 £ 15 75 £ 15 74 + 16 72 + 18
(beats/min) Re 70 £ 9 73 + 11 72 £ 11 72 £ 11 72 £ 13 73 + 10
SDNN Le 32 £ 17 27 £ 15 26 + 15 36 + 32 38 + 24 35 + 27
(ms) Rt 24 + 8 22 £ 10 22 £ 9 19 £ 10 23 + 16 21 £ 18
RMSSD Lt 31 £ 18 24 + 13 22 £ 15 23 + 17 29 + 24 31 £ 27
(ms) Rt 20 £ 10 19 + 13 15 + 8 15 + 14 16 £+ 12 16 + 10
InTP Lt 62 + 1.5 5.5 £1.7 5.7 £ 1.3 59 + 1.8 64 + 1.7 6.0 £ 14
(msz) Rt 5.6 £ 0.7 53 £ 1.1 5.3 £ 0.8 5.1 £ 1.0 52 + 14 5.0 £ 1.2
InLF Lt 45 £ 1.7 40 + 19 41 £ 19 42 £ 19 5.0 £ 2.1 48 + 1.7
(msz) Rt 38 £ 0.7 39 + 1.2 34 + 1.2 34 t 14 34 £ 13 30 £ 1.6
InHF Lt 4.6 £ 2.0 40 + 19 42 + 21 42 + 20 43 £ 23 45 + 1.8
(msz) Rt 41 £ 09 3.8 + 1.5 35+ 1.0 34 + 1.2 35 £ 1.5 3.7 £+ 14
LF/HF Lt 2.1 £ 3.2 1.8 £ 3.0 26 £52 23 + 28 48 + 84 22+ 26
ratio Rt 09 £ 1.1 1.3 £ 0.8 1.2 £ 0.8 1.7 £ 2.0 1.1 + 0.6 06 + 04

Values are expressed as mean * SD. m: mean, s: systolic, d: diastolic,c, SDNN: standard deviation of NN interval, RMSSD: square root of the
mean of the sum of the square of differences between adjacent NN interval, InTP: log scale of total power, InLF: log scale of low frequency,

InHF: log scale of high frequency.
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Table 3. Correlation between Changes of BP and Changes of HRV
Parameters

ABP at ABP at ABP at ABP at

15 min 30 min 45 min 60 min
ASDNN (ms) - 0.29 - 0.01 - 037 - 0.34
ARMSSD (ms) - 0.13 - 0.12 - 042 - 038
AlnTP (ms’) - 025 - 0.12 - 035 - 043
AInLF (ms’) - 0.24 - 041% - 0.40 - 043
AlnHF (ms’) - 0.01 - 0.14 - 042 - 048
ALF/HF ratio - 0.52% - 0.53% - 0.01 - 038

Values are R (correlation coefficient), *P < 0.05. ABP: difference
between baseline BP and BP at each time after SGB, ASDNN:
differences between SDNN values at each time point after SGB and
ARMSSD: differences between RMSSD values at each
time point after SGB and baseline values, AlnTP: differences between
InTP values at each time point after SGB and baseline values, AlnLF:
differences between InLF values at each time point after SGB and
baseline values, AlnHF: differences between InHF values at each
time point after SGB and baseline values, ALF/HF ratio: differences
between LF/HF ratio values at each time point after SGB and

baseline values,

baseline values.
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Table 4. Comparison between Increased BP Group and Not Increased BP Group

NOT Group (n = 15) INC Group (n = 11) P value
Age (1) 48 + 17 51+ 15 0.7
Sex (M/F) 6/9 3/8 0.6
Lesion (left/right) 7/8 6/5 1.0
baseline HR (beats/min) 73 £ 13 70 £ 10 0.5
baseline BP (mmHg) 89 + 11 84 + 10 0.2
SDNN¢/RMSSDc¢ (ms) 29 + 12/28 £+ 16 25 + 15/23 + 14 0.5/0.4
InTPc¢/InVLFc (msZ) 59 + 1.3/50 = 1.3 5.8 £ 1.1/5.1 + 1.1 0.9/0.9
InLEc/InHFc (rnsz) 421 + 1.3/44 + 1.7 4.1 1. 3/43 + 13 0.8/0.9
LF/HF ratio 1.6 £ 2.8 14 + 1. 0.9
Hoarseness 9 11 0.02

Values are expressed as mean * SD or number of patient. SDNNc: standard deviation of NN interval at control, RMSSDc: square root of the
mean of the sum of the square of differences between adjacent NN interval at control, InTPc: log scale of total power at control, InVLFc: log
scale of very low frequency at control, InLFc: log scale of low frequency at control, InHFc: log scale of high frequency at control.
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