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IR R il % T3-T10 /5  test*
SBP FHfE (mmHg) 130.87 + 14.06 117.75 £ 16.81 p<0.01
SBP F#E 7% (mmHg) 4.56 £ 1.47 9.82 +1.45 p<0.01
MBP P (mmHg) 90.87 + 10.25 85.0 £ 15.35 -
MBP H#HE7E (mmHg) 3.10 £0.73 5.86 %+ 1.26 p<0.01
DBP P43 {H (mmHg) 73.75 + 7.46 68.62  14.47 -
DBP 17 4E 7% (mmHg) 3.48 +0.64 4.58 +1.20 p<0.05
*p <0.05 (ELE#EE 2= 5E) -
xR TREERIEE/SEED TINREETIYEEIIRIGEEEE D ITHER

AR R il T3-T10 /& £ test*
HRV “FH{E (ms) 784.24 *+ 249.00 712.92 +212.88 p<0.05
HRV #54E7 (ms) 32.55+9.08 35.32+£10.30 -
LF power (ms’/Hz) 238.78 £ 123.38 382.78 £246.97 p <0.05
HF power (ms’/Hz) 224.83 *+ 146.18 313.05 £ 271.48 -
Total power (ms’/Hz) 1142.54 + 558.12 1289.51 +271.48 -
LF (nu) 46.64 £ 13.05 53.25+13.46 -
HF (nu) 42.64 * 14.40 35.72+£10.28 -
LE/HF ratio 1.39 £ 0.81 1.63 +0.86 -

*p < 0.05 (FLH#EZRM) -

% o B R TEYE SRR LGS 10 438 - 35 LLSERR
HAh R 2 P Ry T8 > R RS H O R R SR
HY 153 85 1Y/ Z8 A3 5% AR 175 I IS i 7 e ol e v
it ©
B R MIIBARE T > AEEH 28 — B 28 DU
MERIRER > A (E FRAR AR R R 9+ S (A 22 o] » 58
Z25RBH T L o AR R B A R AL -
7B ER L - BN R AR 77K > 5 2%
lidocaine 20 Z JI EREEFAESLIEE 5 3 15 57 5
% o ACERMRNE BT RS L - G SR =
RBERIEE = 2 1% R EEGE — 8RO
B 5 o dE o
Rig BN H — %% & AR M GEE A XA B R
AR - 3 R B2 H Ehed TR2A SRR EE) - B
REME L B (8] AR BAE BRIV AN ~ R ~ fR(F LA
ST o BEIRF GG ECG {3 5% 5 BN FP FIME BR
% o VEDRHUE R ZE (FFT) 8 5515 W R PR E 515 2
{RAESER(LE > 0.04 to 0.15 Hz)LL K @ 4ESE
(HF ° 0.15 to 0.4 Hz)W{E4HTE o iFFER0HE R LA
¢ test a3 BT 25 Np I B A Bl 22 5 LU e T 1 12
EAHFEZESR o 5 T HRV I E R HE 2=
A T R E R AR SR A O 2R R FR AT AR L o HE
{ESEZER ) 3 T 2 TR B4 DO 2R iE (total power) »

T 1K B8 D) 25 {ifl (LF power) Il /51 58 ) 28 {8 (HF
power) 55 ¢ EHAEMNE N 2 HAE o (ERERITEGT
FARSE D) 2 (E A S S DD 288 S R AR E .2 H 77
s BTHRVIME > FH LLEF A 58 /Rl A2 AR AL G
BT -

fER

B 10N R » BMEAL T 80 » 2o 24 »
GRS 30 B 55 B2 [ o HoRREE 1% 5 1
A T3-T10 28 o Fiffnir & belaS 1 f i -
A TP 15 P S0 B P AR v 1 o ST BRURHL © A5 —
BEUR - DR SR i A SOk R 7R 25 (i EH 130.87
+14.06 mmHg FR% 117.75 £ 16.81 mmHg >
p<0.01 °

BRI A B RS v A R R R (R ) o IRE/H
sk A AP A SREEDTS U HRV R 5{E A LF BE |AEH
H EHEBEE ARV - HRV FI{EE 784.24
249.00 ms ° iM% HRV B {E % 712.92
212.88 ms * p < 0.05 > [fii LF 758 & M4 i B i
£%238.78 + 123.38 ms’/Hz * il 5% 382.78
246.97 ms’/Hz * p < 0.05 » FEIERLIEAY LF 8
HF 257 B E S aR1e » 852 R R A2 Ay
REf AL LI 5 BfEARMEREGET FEEE - (T R LF



166

(nu)H1 46.64 F+5153.25 < JREEARE T » 3
58 BAE RS g B R Ll 1% > A ARSI 1
TR -

Ui

— MR SRR T R T RS IR IR S AR P Bl ofl]
T35 o KA R R IR I HE SR AR A i) v B R
A5 5y e AT B ) 2288 LI A8 RS RELEET - H
BT /0 A n] B2 4t 5 AL BOHR 1) 6 R AR A 071 » R
M B EE BRI - il AT 5E (2 A FRAIRE
L& A > MR IR AR a1 T IR B R [ o
AT LIRS B ~ JER A B9 > RS RIE £
MRS AL RR R - BB AT eSS JI TG
A o T/ ZR58 B A A T e sk A RS T 1 £l
HE R < ATREN] S © Malik 55 [2]3m b /O I
SAAACI AP | B A S B AHRR » 7E HRV 228
A 2 HH A2 TR A0 B 1) A2 S i 14 Y RE B 40 AT
BATE o H 5 N FE 2 HE A TE A i D S A - A
Introna %5 [ 5] LAHIRIZEY) e S HEIRETRIVE Wi mij i 1)
Feg o HATFSeRS AN E B B sl b TS-T10
MRS - LF B R BUR _ETHI BB o il RS 41 i
FEES oy > A B2 E IR [6 1R A Ik ke 22 {56 FH H
NEASMER » HRV 73 i i A8 Baysm vk LA
DB A2 A8 &z e e N et o TR EREREE
53 P T SEME SOREAE e i SO il » HITRE R —fH
[ 22 /R A2 JE ARG S 1 o2 I FE A AN [RI[ 7] ©
It > AEE B H RS — s FRER IR b DURSE %5 g
A1l 75 22 TS - H AT Y RIAZ AR R A
IEMEREME o DUENZ BNERR EGIR YT - BB AT RE
AN R 2 o

FIH BT Arg IEIR A A BEREIA A8 ]HY
B2 DARE R s — M R o M2 B O3 S
VEIRFSSRISEIR I 23 M o [RIBL - IREIE A3 AT HRV ZF
PEREAE 22 0] )20 T iR B S R A O 2R
AHETIRIC o 1 AS FH BN (S SRR ER A BT > IR AERY
ECG 12 5% gl I =5 BN i R SIS B 1% - R DRsH
FIZE (FFT) 8 57k 1 i B S8 550 15 B SR AR 1 43 1M
[9] o Horh 4= S0 AR [ SE7Y B ARSHSETF (LF > 0.04
to 0.15 Hz) LK S 8ESEAF(HF » 0.15 to 0.4 Hz) °
e AEBEAR ) oy i T oz 1 fE B 2 2D AR {E (total
power) » MKSELHZR{E(LF power) i SH L) Z8{H
(HF power) > LASCOERUALEE » 555 HBERE Tk
5 Z AR AECRO P A e A o0 B -t @ Sk B 4
TR SR 7t o2 B8 TR AT B 1) 52 A RS 0 B 1 1 T2
[2,5] o (RSESHT A TTRET 17 58 RS 0 1 B 75
A - T v SRR o0 (i FE B I A SR ARG NS
g o

EEENMEE T INRBEE DT

TEATH ZE HAM 58 BLiE SR B 1 A ARSI
FCPHLBTA SR, » 3 IR R & S SR B AR T
SRl NTCE A S e TR R o AR 2 DY v
JEAIREIE PEZREIHG N » A 52 AT Bl 70 i fre Feg it
IRIE - 32 il 52 288 o2 e B 2 2 I8 98 1T 75 5
BRSO - TR AT 2 A RS RS 1 A E I -
Fifr i A ORI R 2R -

—RACER - AT HE IR A A S BEL R T 45
& e i R BRI — O RS AR - iR A RS
A RS R [ 2 AT SR BELEN [F] =i [ 10] © A EBR
HRs R BRI S R E B T3-T10 2 » TR A
Ty g A O FEFR A BLR - FIEEIFE A AR
PO Z A REAIHERRTE » K2 - $F T1-T2 LLERY
TP 1 B2 7 R L MR A2 FRE A S I BEL ISR 1T 5 1
[RIF OARSR R R L - S R IS AT
ith DA R GE RIS R R 1]
O WUBE ZE 1% JaU B &0 Al (O AR~ ZRARIETESH)
(121 PAB b PRI S s st e A2 (13 /5 1T » A 5L
B o SRIMAER R TIE b - JCH BRI PR
JRPPET] R - AR S B P G A 2 (1 — 37 R B 2K
BB TAEE REN A - AIEREE D - Em AR
BB AT LUAIE — e R A IO i T E A
FERIE M 2 S LR I - [R]IRFIE /< i R B il T RERY)
JE T3 o

Btk o WESR 2D CRCBREE 1 A0 Rl = LI
fe {5 B BELI RS A R > H A e A S AiTAE
HOR BB MR RE B AT - DUESHRY D)2 SHEE R
FEAET 22 H EE o A AUEES 38 2 AR
HEVE PR S 200 LF RER _ETF - M AT E
2 IR =PI FRAL - A EIR s ~ MR
DA Tl e i 90 26 B 11 JRR ) 6k 68 TP % v FEE 1
2% A aesdar HOARERLE R -

AHIEFE ) E R e R BB A B BE M A
#HiBI(DMR-91-076) °

253k

1. Rooke GA, Freund PR, Jacobson AF. Hemodynamic
response and change in organ blood volume during
spinal anesthesia in elderly men with cardiac disease.
Anesth Analg 1997;85:99-105.

2. Malik M. Heart rate variability standard of
measurement, physiological interpretation, and
clinical use. Circulation 1996;93:1043-65.

3. Gallety DC, Corfiatis T, Westenberg AM, et al. Heart rate
periodicities during induction of propofol-nitrous oxid-
isoflurane anaesthesia. Br J Anaesth 1992;68:360-4.



RERE - F -

. Kato M, Komatsu T, Kimura T, et al. Spectral analysis
of heart rate variability during isoflurane anesthesia.
Anesthesiology 1992;77:669-74.

. Introna R, Yodlowski E, Pruett J, et al. Sympathovagal
effects of spinal anesthesia assessed by heart rate
variability analysis. Anesth Analg 1995;80:315-21.

. Deschamps A, Kaufman I, Backman SB, et al.
Autonomic nervous system response to epidural
analgesia in laboring patients by wavelet transform of
heart rate and blood pressure variability. Anesthesiology
2004;101:21-7.

. Tanaka M, Goyagi T, Kimura T, et al. The effects of
cervical and lumbar epidural anesthesia on heart rate
variability and spontaneous sequence baroreflex
sensitivity. Anesth Analg 2004;99:924-9.

. DRANEZ - BERHERCRME S - AL SR HRA
F] > 1997 °

9.

10.

1

[

12.

13.

167

BZ 22 o FI O A8 BLAE Gk 2 5 B A2 Bl By 1 o
FERE AT o & W ORER B B P2 TREAH ZE P he L 22
RLERSC > 1999 °

Greene NM. Physiology of Spinal Anesthesia, 3"
edition. Baltimore: Williams & Wilkins, 1981.

.Schroeder EB, Liao D, Chambless LE, et al.

Hypertension, blood pressure, and heart rate variability:
the Atherosclerosis Risk in Communities (ARIC) study.
Hypertension 2003;42:1106-11.

Stein PK, Domitrovich PP, Kleiger RE, et al. Including
patients with diabetes mellitus or coronary artery
bypass grafting decreases the association between heart
rate variability and mortality after myocardial
infarction. Am Heart J 2004;147:309-16.

Vinik AI, Maser RE, Mitchell BD, et al. Diabetic
autonomic neuropathy. [Review] Diabetes Care 2003;
26:1553-79.



168

Evaluation of the Autonomic Nervous
System by Measuring Heart Rate
Variability in Patients Receiving Lumbar
Epidural Anesthesia
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Chuang-Chien Chiu’, Wen-Tao Chang
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Hospital; "Department of Automatic Control Engineering, Feng Chia University, Taichung, Taiwan.

Purpose. Epidural anesthesia is usually administered before lower extremity surgery,
lower abdominal surgery, or for postoperative pain relief. However, it can lead to
hypotension and occasional bradycardia, which are attributed to the sympathetic
blockade. Hence, it is important to understand the change in the autonomic nervous
system during the peri-operative period in order to improve the quality of anesthesia
and patient outcome.

Methods. We enrolled 10 patients, ASA class I, who were to undergo elective urologic or
lower-limb orthopedic surgeries. Epidural anesthesia was administered. A noninvasive
data acquisition system obtained the ECG signals. Peri-operative blood pressure was
recorded and heart rate variability (HRV) was analyzed off-line.

Results. The levels of blockade were between T3 and T10. After epidural anesthesia, the
systolic blood pressure decreased by 10% (p < 0.01). The change in HRV was statistically
significant. Low frequency (LF) power spectral density increased by 160%.

Conclusion. LF power spectral density can be used as a marker of sympathetic activity
of the heart below the T3 level. Physicians should be aware of the possible adverse
effects due to sympathetic blockade in patients with cardiovascular disease. ( Mid

Taiwan J Med 2006;11:164-8 )
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