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Abstract : This study was performed to extract and analyze the biosignals to find the relationship between the level of
anesthesia and the variations of physiological parameters during epidural anesthesia. Seven male and twenty female
paticnts(ages from 45 t¢ 70 years old) were participated for the experiment. and ECGs, PPGs, SKTs, SCRs were obtained
during anesthesia, As results. the HF/LF ratios of HRV were decreased after the injection anesthetics. For skin temperatures,
values measured from the palm was reduced and the temperatures from four channels. measured from armpit through the
right side of the body, were increased. SCRs were decreased for all channels after the injection of anesthetics. However the
heart rate and PPGs showed no significant changes. Tt was concluded that the injection of anesthetics result the changes in
biosignals, and it could be explained by the degree of the sympathetic and/or parasympathetic nerve activities. Results of this
study could provide the valuable information for the estimation of level for the spinal and general anesthesia, and could be
extended to the development of a system which could quantify the level of anesthesia.

Key words : Epidural anesthesia, ECG. Heart rate variability, Level of anesthesia, Pressure pulse. S8kin temperature, Skin
conductance response
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B 1. 258 diase TR0 MHIL & g 2A=7|(STMISOA, Biopac Inc)d AH&skgrt 4 A
Table 1. Types of biosignals and electrode sites g ﬂ't'rﬁli:-‘?}%ﬂr Arece= Ay Ads FeddE 59
MHME | g 4 HATE SR AR
ECG 1 | Flectrods Load | H&d dolHl= Labview 5.1 Z2IHE o fald *E‘_-Fra'
(Ag/AaCl) 1, Zt AEERYE ue WFES FEHAG 1 ¥ F
Infrared ATHE B3 F28 w55 slAY RS Fo4 g was
PPG | 1| Sensor o4 BB of Auelnld Awel uhe AANE wWakE EAstuz 39
(TSD100B) .
aKT g | Thermistor 2E &HIEH(1Ch) R
(TSD102A) Z72|(4Ch) A|AE ZHE
scr | 5 | TSDIO3A(ICH) | @E& st j )
Ag/AgCH4Ch) | ZXI(1Ch). ¥7al{4Ch) B A5 g8 #HEde wed dARen F3 A 29E
FHagon, B sedols) AAH B cholo] el
a9 20 vheht qdnh WREE 4 AsRe AY2EE o
A Edy 23 ex 2L ¥ w4 2 AN F 14 FIvz
A 97 As7h Qi AAZEARE ofgR Tubs2Ate

D620 ANEEHIE AESGEY, o GUEFE/E o5 2

2 o7e AHAE H9 53 g4 AueelzE § Aol 47 o} glem, F4#|AH|(common mode rejection
A B2 A2 9y Y43 o= o R8s AASF P51 ratio, CMRR)7} 130dBe]x ‘,ﬂﬁ ol A7) IOG_Q_O? 3
289 £k Eﬂ?—l 2z 2 g 79, oA 208)8 o 3 Ede iAok AR FE7|AAM9 ol52 348 4A
Ao AHS AN}, WAz E Az Mz 2 stglen wwg dHE t1084(:N— Al—%o}aa‘u} H-2ree
7t T4olst Shelakdl #Rlzg AAstglon, Ade 4T &g e Fapre] wstE uchiER HWEs Adgs
RAAA Aage) FAol 28 1o vheht gk b 1Hzg) 23 AQERdelE Agsigod, JHE AN

HANERE AR ARAEs Hrer od 338 NEe 33718 £ 20 $Faac
Azelsd, AR Wi 277 A48 EAEEen, 98 HRAES 24 HRE A9 wag ol g wre 7l
Axures FEesE o By we wEay] fEH o tEA 4RSS ERsEn 94" s SAAA} 22 &
7 5 Ay 2AsdEnh Ay, ds ARG, g el 28 ADG20 AHF i"“—/la ol&3tglem o|52 25

e z1zh | A¥e ECGI0B, PPGI00B, GSRIOOB, 2 sk e Fee A5es 5% A2 F93
SKTIB(Biopac Inc)3 Algétgon, HRAEgEs) HE 71] Axstdn 3T 25E 2= %': sttt

2 g8 A7|AF7NSTMIN, Biopac Inc)?t #g 538 3 HOIE 2

H 2 ZH MrMEe ofEA o Mol Sof = 32 71 S A0l ttest ZT}
Tabel 2. Results of t-test between parameters for each biosignal 3 minutes before and after the injection of anestastics

Ha| B oy =AU
U= 24 3= 6= o= 122 1658 188 208
HR Lead | 0.193 0.214 0.092 0.073 0.294 0.144 0.036
HAY Lead | 0.027* 0.026* 0.030* 0.022* 0.063 0.069 0.050
PPG Hand ¢.437 0.175 0.2156 0.482 0.174 0,174 0.185
Hand 0.431 0.448 G414 0.231 0.078* 0.021* 0.012*
A 3E-04"" 1E-08** 6E-08** 4E-09** 8E-10™* 4E-10** 3E-10*
SKT B 1E-06** 2E-04%* 0.141 6E-08** 2E-08*" 5E-08** 6E-08™*
C 2E-07* 9E-06** 0.351 1E-08** 4E-08"" 6E-09"* 4E-09*
D 0.011* 1E-04"* 1E-06** 6E-08** 6E-09** 2E-09°" 1E-09**
Hand 0.018* 0.233 0.360 0.415 0.440 0.403 0.365
A 0.025* 0.083 0.204 0.238 ¢.311 0.465 0.316
SCR B 0.010* 0.013* 0.047* 0.062 0.078 0.089 0.111
C 0.012* 0.007** 0.036* 0.033* 0.037* 0.041 0.057
D 0.002** .001** 0.005** 0.004** 0.007** 0.008** 0.009*"
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HS Ato[o]

Mz =5 Ay =
HE 4 3-9% 9-158 15-202
HR | Lead | | 0.299 0.367 0,070
HRV | Lead | | 0.174 0.349 0.334
PPG | Hand | 0.109 0.008*" 0.488
Hand | 0.326 0.017* 0.0005**
A 1.3E-06** | 3.3E-09** | 2.3E-07*
SKT B 2.2E-08** | 9.4E-08** | 2.7E-0B**
C 182-06** | 6.8E-07*" | 8.8E-08""
D 1.1E-06** | 3.6E-06** | 9.3E-07"*
Hand | 0.080 0.160 0.360
A 0.480 0.062 0.123
SCR B 0.416 0.444 0.161
C 0.329 0.403 0.140
D 0.071 0.471 ¢.452
A Sode] 23} Fo d¥ ulwspe AHbrel WIE oo
w/RaZA e 858 AyiridEe FEvn ¥ 4 3
o shrbd AAbT As £FEA g@ol 16528 YRR
o} Aubdlel sl WlEs ol Sef el HF/LFE e ol

Al 5o 3o HF/LF 39 A8&¢ 58 4A2E ehkgl
v 23 dbelA ¥ £ glRe] v A By & A7 %?MI
met HE/LE el £7lsle Ads vehlix ¢lad =3 F
A E 155 FRHE ghidls AEgL dehla ook st
FaAxe +1829 g L+E}1;R~tﬂ ol & fa*ﬂ'#ﬂ 13}
Mz JERG el #AE ¢ A 46¥ dekoz gl ol
Auk HE/LF2] w382 vp34 5o F 24 R%~-Hd 39%
7k 4Edg vhelulsiew, HrfF Ads REAAA Y
*35:% vl LF AE9 greol ohsA 5o 3o 7
T thE AL HoFzn Qu Aukfg duldelE FE
w7k AA Y mEAA os AujE B o ¢z 9l
oo ARYuFE TN AFHG0] FTE UL & 7
I A mAAAACE v dgkl o] vgAgdEEd
ELL gebgvh #ube] fdE oy 40eld B 7 950 Al
A4 Fo] A wo} b gadhs 482 cloy, dAHAE A
FHE Zovn EBrle o e et vy

Wi Hgpel WIE wedss Aom HEoAA W1

s
4

o

oo o
oo K

2
o

L

A

o Ao n oldl Fasts AFE veriAD, ¥ AUl
sed Age JEUlA geten, £003 YEe HFAAE

ehpsic,

9 bt ohA Ko § BA HPLE HolHY une
2yeEe vme Zold A7d Ak AvaE wel 8
3 SxAA F AP 8ol $4e Relm, B, ¢ Telm D
UZoE YA lHA Sem A0 REE AMERH

g}

i

A 222 Jeda glch §, Avd 2R A9ld £4H
o, 7 UeEME B, C, D AME e &8 3%’:
& #EP A32Ey WaE ey et e
27 E wy 243 2= dolHEE vldst
Faged wel 25 Fobsta glod, Eutgels 3 £
dolE st g ¥ 4 ok & vEHA Fo 20
Haota A3 AE 286 %, 978 BE 374% d7Y C
494 %, 97E De 444 % Frhean, £nlgelA] SA%
T 2320 7‘1-}..01.9&1;}, tttﬂ- k_u}uo]],q z;ﬂa\. er=
gel e wRrers wriE w4 Jepkted 94y Ag

?‘1-?»1 Do 257} Tr)‘]'ﬁ}ﬂ ez, g3e Be g9 C
g &x7} fAREA vEbgTh SRR g Ak D a9
dre B C9 27 oF 05 C2 2 #elr} fol3hid 2
A ¥5E % ¢ vk

HEeoE dRY 55 & 4%s %zrﬂ, E
mrAA e FHE Ll WE AF L
Hjstel ok defA drh AEFupHe
b E9 A AAN aldse) dite] ¥
ZFEOE Eolu goA gt gate] o %01 oL eH26].
A7 Hoo] PEE dyte] 1 ] Qe B A o £7)
Wil Eo} delMe HEIRE FF 52 B o =4
vl & wkE7E A8l wel Sofit dlA IR EEE
Aee dn BF 529 &TE EoAA "ok e, 2y
5ol Arlela Solr ZAF Lz dde) ZRE VERE
o, 24 A7} dEol Tl E 7 dle] 2L dH
Folzstel s APE 3 o] opdr] Wi wa1de] A
AuEeldn B 4 govz v disy sodgt dn
ebga] ks S oodvta dgdch mg AgeniAg] #
H2 22 FHer 9 - ofel 3 segments?t T2 G
s lo® yep B oAYel HA RAE ueld] HE o
DH o) &z} £744] ulAva w17t ojEoie fuEch

a8 68 vFAA Fod F A Fe] e FY3 o5H
by dEs &4 fepdz Hl:ﬂﬁ& otk 453 A B, C,
ada DE PRERg & 2
o &g AXg FAdA Sgsidch fFAEE
dellq B F URo] BF hastes F4AE vehdy ok
3] op3A Feo 2AF gro] nlHA ¥ Ao v FeEde
dl, oj2lg ATte 9de] sl #adA FATIE F3 vH
xﬂ% Folgly] wite] Fxpe] 1FEr FrhEAA eEbd A3
£ #d 1:} ff& prE Al o MZb ATl e} Jézf

_"?_
%}ié}E FAE L}EML offiz W

L

rO‘
o re F‘h

10 o -\‘i

Ty Mo e ”&Zj‘:ﬂl*'l—l
t-test A BEAAFN) F 2 03 49 et glch ® 2+ 74

J. Biomed. Eng. Res: Vol 22, No. 3, 2001



282 LR EES

H 4. fR2ce mREHTeS sl £ 19| Alole t-test ZHa}
Table 4. Results of t-test batwesn measurement sites for SCR and SKT

2| oe = ]
=

B354

He 348 6% 9= 125 152 18% 20%
opa|A -gTalB | 1.66-13" | 4.95-14* | 1.8E-14* | 1.1E-14** | 6.7E-16"* | 4.9E-16"* | 3.9E-15"
o3a|A -2iR2IC | 1.9E-13" | 9.8E-14** | 8.1E-14*" | 7.4E-14** | 7.26-14** | 6.1E-14"* | 3.5E-14*

ST y7alA -dFalD | 5.5E-11** | 2.9E-11** | 1.6E-11** | 9.4E-12** | 7.2E-12** | 5.3E-12"" | 4.4E-12*
%72|B -gF2IC | ¢.447 0.474 0.409 0.348 0.324 0.296 0.27%
g+aB - ¥720 | 0.06 0.1 0.127 0.151 0.155 0.16 0.17
93e|C - ¥2D | 0.107 0.124 0.137 0.149 0.15 0.142 0.13¢
43z|A - %728 | 0.003* 0.018* 0.099 0.132 0.129 0.150 0.170
432|A - ¥eeC | 0.0017 0.004* 0.039" 0.061 0.034* 0.013* 0.007**

- g72|A - @3elD | 0.004™ 0.018* 0.084 0.111 0.091 0.074 0.06%
a7z|B - @3eC | 1.36-07" | 3.4E-07* | 8.9C-07** | 1.8E-06** | 3.0E-08"* | 6.6E-06"* | 5.9E-06"
@728 - €720 | 0.426 0.187 0.146 0.135 0.168 0.223 0.250
9u32|c - @72D | 1.2E-07** | 7.4E-07** | 9.9E-06** | 4.4E-05** | 3.8E-05** | 3.0E-05'* | 1.6E-05"*
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