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Hemodynamic Effect of Thiopental and Propofol on Endotracheal Intubation:
Measurement Using Thoracic Electrical Bioimpedance

Jin Mo Kim, M.D., Sang Jick Lee, M.D. and Jae Kyu Jeon, M.D.

Department of Anesthesiology, Keimyung University School of Medicine, Taegu, Korea

Background: The purpose of this study is to delineate hemodynamic changes resulting from endo-
tracheal intubation under the effects of thiopental sodium and propofol using the thoracic electrical
bioimpedance device.

Methods: Thirty healthy adult patients, scheduled for elective surgery under general anesthesia were
randomly assigned to receive thiopental sodium 5 mg/kg (Group I, N=15), or propofol 2 mg/kg (Group
II, N=15) for induction. Endotracheal intubation was performed following injection of succinylcholine
1 mg/kg. Anesthesia was maintained with enflurane 1.5~2.0% and 50% nitrous oxide in oxygen.
Cardiovascular parameters were measured before induction of anesthesia, at the time of pre-intubation
and immediate, 1, 2, 3 and 5 minutes after intubation.

Results: The mean arterial pressure was significantly decreased in the propofol group compared to
that of the thiopental sodium group just after the post-intubation period (p<0.05). The heart rate were
decreased in both groups but there were no significant changes in heart rate and cardiac output between
group I and I In group I, systemic vascular resistance was decreased but there was no significant changes
between two groups.

Conclusion: The data suggest that the usual doses of propofol could prevent the increase in mean
arterial pressure following intubation due to systemic vascular maintenance. But the intubation of
anesthesia using thiopental sodium could not prevent the increase in mean arterial pressure following
intubation. (Korean J Anesthesiol 1999; 36: 613 ~618)

Key Words: Anesthetics, intravenous: propofol; thiopental sodium. Monitoring: thoracic electrical
bioimpedance.
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A g AERA Jlsel Akl #ANA FAE 7
A dgude 4ol 7 U3 FAEAY
TFolv AudE xad ¥ O ol wzy}
vlzd Zo] w3 %o Hrke wde] g ¥
H propofolg @A te]l #HI A FEA FE
g HAHAARE AdH FA o AKALE gow 3
EA] 744 o] whE Ao 2 Qsle vhHfxe FA
o de] Ag=3 glort o] okF A4 ¥k s
AZ1 BFA 5, QAHA FEFe] HAY s}
4ol Ak

Patrik'5-2% propofol AM§A} thiopental®t} 7}@u)
AR Fol AEAA ASE v HAAT 7B A
o w& A Wb AARIA Edhhx & 6
woll, Hall5-2” propofolo] B% Aot 3 utz
FEAE 2ok "hg o FEAFAT o ARz
71 AFfel o3 g9 EH ukgg o] AnHes
HRAAA [BFFUAR] A B2 obH F 2ol
QA AEE F dd3 Sk FRAE D
W AFRA] oG EAZ E3] A48l thiopental?}
propofol?] 5733t 7]Thl ARRA "etal AHpge)
Hstoll Bat P uize ol Hng* wl g
cung AAEE Aol E4¢ FA g Ko 4
#2 AFE FAslo] ksl Awteas Y
4 A+ W<l Thoracic electrical bicimpedance (TEB)&
ol &% mwidWA A& FA|(Cardiodynamics
Bio 2 System, Cardiodynamic International Corporation,
USA)E o]f3te] 7]zl AlHA] thiopental®} pro-
pofole] Alwt&, UAstEsl, HFesush, Aus
4 AN HEE vz Fslua AP
A A8 e}

APCHa W Ay

doqgzies ¢Ad €3AR AA &L AT
<& e Y B3 F vSvei3 gy AAe
1l sl A9 9 304 e 9
oo, d¥ol T FET AHE ¥ F FAAE
drA 2 Ade A ddes FAHE
A &slo] thiopentalF(Group I3} propofol F(Group II)
& A7t 154 ee sglen GEe AW, 9,
2, AFL FrelE Zelzt Addck(Table 1).
ol A <2 F nalbuphine 0.1 mg/kg, midazolam

i o

0.05 mg/kg, glycopymolate 0.2 mg2 uwl$% 147}
Hol TY e VAt el =Rl
ol 5 HelA] ¥ lactated Ringer SN 2~4
mikg/hre} £58 FH8ct A S (ead I) 7 ©
&S ¥ BAFAAXHP MI1205A omnicare,
Hewlett Pakcard, USA)E X-2r319] ov Thoracic elec-
trical bioimpedanceZ o] 83}o] FH 8l HE 3]
Pl AFE Basel AR AAL BT 5 amol
7 g AFE RaE FPlE A4EASG o
Shzobalel ke Y 5 cmoll 7 1A B34
# Aul<F(Heart rate, HR), 3)4h22F(Stroke volume,
SV), A A" W= (Systemic vascular resistance, SVR),
Aut& 2 (Cardiac output, CO)E &4 sl ch(Fig. 1).
A5+ fentanyl 100 ug& AFslw 18 ¥ 1
T thiopental sodium 5 mg/kgg, 272 propofol 2
mg/kgS 30Z&o) ZAXA ALt o4 £4S
¢l&t % succinylcholine | mg/kgE AF ¥ A=
Aol AT 4d% & Aol ol £5A%E
1ol A ABABFL A 2 75 mm,
oAt 7.0 mmpe] olFo] Hew 23] ol AR 7
291 713 WAL B4 ASE AR At

Fig. 1. Electrode placement for impedance measurement.

Table 1. Demographic Data

Group I Group I
Number of patients 15 15
Sex M: P 8:7 7:8
Age (years) 41.6+5.2 43.0+4.6
Height (cm) 164.4+6.2 166.2+59
Weight (kg) 58576 59.6+6.4

All values are expressed as meant SD. Group I; Thio-
pental group, Group II; Propofol group
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k. ¥ Follde Zlgd] Akl £23 A7k Rl
71 glich AR ¥ N.O/OxE 2 L2 L, enflurane 1.5~
20 vol% 2 vk 7o) 2R JARAN 7= Fetzd
IFUHEEY 10 mikg, THFT; 103/D)E AW
s A vecuronium 0.1 mgkgE AFskAct. kAt
AE35 9 371 @Azt Eke] ASHY A
= 7lAESE ZAAX(HP M1205A omnicare, Hewlett
Packard, USA)E o]&-3t3ic}.

Yo AS 3L SAREA, ABA 4R
A, 713 AR A, AFR F 1R, 28, 3%, 5§
e} Auts, FFFush AREF, ANES A
AgBA e ZA3U

o FEA L] g4t £XE dz2 ZANNe
W 2E Avse HFLETHAE vehligles 7
TWHlA A7b WSl wE FA A2 ¥]AE paired
ttest2 St ZH e HFA 2] ulAE unpaired
ttest® o]-88te] p<0.055 FAITH Fo4ol e
Ao Fsdch

- L
D FFEge] nl

HEEUE 1304 H=X(92+7 mmHg)ol| b
o] 7T AR ZFE 112426 mmHgE 2297l

Z7kete A%E Bew Jl3hl Ak Ast AR
¥ 55olAE zbzh 8149, 73+11 mmHgE 2] 2jqlA
2o Hp<005). 2FAE 713 Ak AF
AP 2, 3, 580 72410, 76+9, 73x11, 66-+11
mmHg2 YA FA&AcHp<0.05). 1, 2T
Az vlzstd 7130 AR F 7 239 99ele
Aol7t Yebgrh(p <0.05, Table 2).

2) 93 Eds AdEde vz

Asjul ek 1, 2704 thz2A(62+24, 68+20
mifbeatiel] wlste] AR AF, A% F 1, 280l 29
Al ZAstH e (p<005) F FHol e &
ot 2 4 figleh

Aupzake- 1, 2Foll4 tlZX)(5.2+1.6 Ljmin, 53+
1.2 L/min)ol] v]5le] cidH oz o7t Fhiste A
& HolAW fe4de YUgled 2¢dAE 71T
AR ¥ 58] 4111 Limng oA 4R
th(P<005). et F Il e Hole
glgick(Table 2).

3) Ak AAER AR w2

Ak 1Foll4] thE2)(86+ 11 beat/min) W] 23}
o AWl AFE A, Z1W A AE, 4R F L2
o)l 89413, 106+12, 99+16, 94+ 14 beat/minZ 2]

Table 2. Comparison of Hemodynamic Changes Associated with Induction and Endotracheal Intubation

Post-intubation

Group Pre- Pre-
induction intubation immediate 1 min 2 min 3 min 5 min
GI  92+7 81+£9%  112+26*  94+9 90+ 13 81+16 73 E11*
MAP t
mmHg) 1 g6+9 72410¢  83%12 83+10 76+ 9* TBEI1* 66+11%
sV G1  62+24 59431  46+16*  48+22*  S54+23* 54423 59+21
(mifbeaty G I 68£20 57416  45+13*  47+16*  47+17*  50+16 49+ 14*
co G1 52+16 51+18 48+16 46+17  49+17 47+17 50*18
Umin) GI  53+12  49%15 44+16 46+18 4519  45+17  41%11*
HR G1  86%11 89+13* 10612%  99+16*  94+14*  89+12 84+13
(beaymin) G L  78+7 86418 98+ 14 99+14*  94+14*  88+17*  83+18
SVR G1 15204610 13124270 1940+534* 1768+598* 1596562 1492+567 1244+415*
(dynes - sec G II 15074952 1352+£597 1580+571 1507+532 14844596 1509+652 1408+439
5
ccm’)

Values are expressed as mean+ SD. MAP; mean arterial pressure, SV; stroke volume, HR; heart rate, CO; cardiac output,
SVR; systemic vascular resistance. *; p<0.05 compared to preinduction in each group, T p<0.05 comparison between
G I and G I, G I, Thiopental group, G II; Propofol group.
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oAl F71E (P <0.05) 2FellAE Zlahl Al
1, 2, 3864 2} 99+14, 94+ 14, 88+17 beat/min
2 A Frtsd o F E71ell feigle Ao
e & 5 usdct

AANYF A 1704 H=EX] (1529610 dyne -

sec - cm’)oll Hleh Z]BWH A% 2 F, AMR 3 18l
1940+534, 1768+598 dyne - sec - cm’Z 2] 2| QA =
74l S Boltrkp<0.0s) 7|3 4R ¥ 5
Hol| 1244+415 dyne - sec - cm’2 9] QYA AAE
ATHP <0.05). 2ol tlZ2](1507 dyne - sec - cm’)
of vl ey W3t el ggkovt 7
vl ZAztolld 9ode Aol B £ it
(Table 2).

| &

NaguibSoll'® ¢4} EDs, $3£oJA] propofol2}
FEHHYA) S 1.16~ 142202 thiopental®] 1.81~
2.23%0l ulste] k7t wh2w, wiH 7= propofol
o] thiopentaloll v]&l 1:1.27~1:2883% 7Zsicta
Bast)ch (=4 propofole 3} 84 (antinocicep-
tive) 3 wlHEFAE 7HA3 Qlemg s3] A4
ibS-E ARAA F Aoz Al

)2 &2 AlukEek 7EA)ARX] Q] Thoracic  eletrical
bicimpedance (TEB)H AAF7]ol whe} wsh= A
7Z1Age] vlu)t W2 HE AubEag Azdue
Weg AxEe] Z1FW AMRA ofrsE WY
A #i3}9] ZA o)l 443 CardioDynamics Bioz Sys-
tem2 Sramek-Berstein equationZ'"'? o] &s}o Aln}
EFE FHsle Wholth A4 Highol 9%
g 7z 149 AFA nFEsd R FHF(0 KHz, 4
mAZt A WE o AFolA] A F37)9
ojgt7]ell whe} W2lsl= 2] dH(impedance)g A3}
modified SramekF4]e] Y=ol U= HFE ol 9
s d3ahEdat Awkgede) Aldlslo] A o
213 TEB A4 A& AdutEae] ZHo] v g
ZHstn gAollAl vl FH el g} glw, 44
T A ASEHA FEI 7)1 Fo] sl Aol
o, d3Hulg ol gy At &F 3t
3 FL AURAE Holmnz vlay FEG AR
AT Qe B AgellA HFEuehe nl3
5 ¥ thiopental®} propofol %7 25 2u|dA 7

astdert 71@ AR ¥ thiopental Foll4 pro-
pofol el wlsle] 2lelglE F77F Jelon o
€ AAE BT AHANAE ST Aol fagle
Zole itk olEldt AoE CullenFoll®® ol
propofol®] AW Y208 AztEln] o] HaE: A
F 28 Fol Haxldl =gdicta 3o} ol9) e
propofol®} AT4HH ez Fugtel UAZFQ
Zavt s ed ol FE AXNYBA ] i}
oigo] Autgeke] el 71 a PP §
wote] ZHAE F2 B gl oetv =HEyyr)
otel g ARt islo] AT HJupdake) 7
&7 doluiA AAFERAEL LAY £ W
37 gickP ™ B A¥oA4E thiopentals} propofol
ASFE Y3EF2 dizAedl vlsle] BF 4
© 73%g H9lew propofol Fol thiopental Fol] u}
e} v ZAse Y-S Kol kT tel gl
Zole flivh AAY R YL thiopental FollAE
A4 Frhstelcr) Zhaste A3-g Holw propofol
TellAE Aol WHErt Jehdx] ghgront ok
ZHe] A uie Ak nARESR HFEY
9}e] thiopental Foll ]3] propofol F-ollAl © 74
491 thiopental FollA e} RAIEAAY ZFrlell 9
g GoiA Aol 9% Aoz A= F, pro-
pofol- g o] &3 w3 -{EA] thiopental g o] &% 7%
o wjaled AAGRAe] Frlrt WAEA g
E Adste] Jf A ¥ HFEue] F1ER)
A Ao 49t

Van Aken5-2° propofololl oj¥F Hd3ta] w3
Atz JutEed et JAxNs}t F44e
2 el ARGl B2A A4g
o el ol 2 Ay Azntele %7ke Ho)
7t gl a8y o ol A = propofol A
ALE dAgTd FA6 o= A= dapdalas
& Az Yotz Rasgd” T wd, Al
+ A% A=z s F FEFFUg AERA
doll thdlh propofol®] kol HFFuigtel 74
AAguALge] AHHA FL7E FH Yelgn
QA AW AR A5 Ak, S FEeet
3 AAERAYgL sl Aoz 3 2703
2l 3oz stulFoldle] feixlo] thiopental, pro-
pofol ¥ HFellA Frlste AT B2y pro-
pofolFell Hl3}o] thiopentalFol| A £ F71H g
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< Holx 53], YFEFULE oA St
olg} e Ade Adesl HEFuUL FUhe
thiopental Foi] B|slod propofoliFoll A o4 A=
7ZAgko] &S RolFE ok JIF AHA &
ZHA7AAL AFe g Qlsled EF adrenalind} norad-
renalin®] F7}2 Qshe] "shat Ao o o
ot ek Coleygel™ 3td wiAfE=EE
9 s}o] thiopental AFA] Zl@H AMSHEE noradre-
nalin®] &% %7} propofol-d AF3 Z$HE ¢
Eddm slglen 53, vl 5 18230l fentanyl
100 pg FYAole 7130 AFRA S71EE FHelE
ofvlell tidt WHg-& FHAH & gickx et oy
At ulAFEA FAT g F7HE A A
o fentanylg BzFHog AL4¥ 7S €H ©A4o]
Zaso e 13 B 2 J4YFE 48 =4
28 A A&} szt A¥ERA J1s H W
£ 750l Azt ge 278 gAlelA thiopental
3} propofol AFA] ¢J4&-(thiopental 5 mg/kg, pro-
pofol 2 mg/kg)ollA1e] M3 wWisl= propofol FF
Al thiopentalol] H]sjo] st 9 At e
oA w3t sl s AAYRAAGLE thiopental &
A4 AS 7B ABAF ol Frbslwdl vl
o] propofolg Wl {FEAZ A48 A$ =X
ujsto] 2lelgle Wyl veldR]l stttk ojst
< AN v]Fo] Z|FH Al #E HFFFUY
s A ade AAER AY FA6d wE A
o]u] e} propofolo| thiopentalol] H]&}o] AU
g A ZAF7E RS uisrle ddh AEFL
2 7130 Aol g 237 FEes A% T
2¥ e FEog opriEy JFAEAAYY FsE
propofole] < Alslglon ol Qlsle] Zihl Alfol
wE FFEge] 448 did = sl
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