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=Abstract=

A Comparison of the Cardiovascular Response with Various Administration Method of
Lidocaine during Tracheal Intubation

Byung Sik Yu, M.D.
Department of Anesthesiology, Chosun University, College of Medicine, Kwangju, Korea

The purpose of this study was to compare the cardiovascular changes with various
administration method of lidocaine. This study was performed 40 patients scheduled for elec-
tive surgery at chosun university hospital.

Patients were randomly assigned to recieve lidocaine by intravenous, larynogotracheal spray,
transtracheal injection before tracheal intubation.

Systolic blood pressure(SBP), diastolic blood pressure(DBP) mean arterial pressure(MAP)
and Heart rate(HR) were measured at preinduction and 1, 2, 3, & 5 minutes after intubation.

The results were as follows;

1) Control group; not administered lidocaine; SBP, DBP, MAP & HR were significantly in-
creased at 1, 2 minutes after intubation(P<0.05, P<0.01).

2) Group |; intravenous lidocaine administration(2 mg/kg)

SBP, DBP, MAP were increased but not statistically significant.

Heart rate was significantly increased at 1, 2, 3 minutes after intubation(P<0.05, P<0.01).
Compared with control group, SBP, DBP & MAP were statistically significant(P <0.05).

3) Group 2;'laryngotracheal spray(2 mg/kg})

Similar to group 1 but DBP was increased at 1 minute after intubation(P<0.05). and SBP, DBP,
MAP & HR were maintained higher level than group | at every time.

4) Group 3; Transtracheal injection of 1% lidocaine 2~3 ml; SBP, DBP & MAP were not ex-
ceed baseline level at 1 minute but HR was significantly increased at |, 2 minutes after intuba-
tion(P <0.05). Compared with control group, SBP, DBP, and MAP were statistically singnificant
(P<0.05).

This study suggest that administration of lidocaine attenuate sympathetic stimulation
follwing tracheal intubation.

Intravenous injection of lidocaine is recommendable method to prevent the sympathetic
stimulation following tracheal intubation
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7e] 7.0~8.0 mmel Cuffed rubber endotra-
cheal tube® M3l 719y Ade AXFgen
718y Atate] 229 AIZEE 1028 AR obY
st Z)gd Argkel RE AEEA w9 e
5A% ut AT Akt Al s

A1F, A2, A3FY 735+ thiopenatl so-
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o] A2E B3 FA3m 2 o]99 2ake g
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Table 1. Patient’s Characteristics

I Ey A LE A2 A3+
Al (/o) 4.6 8/2 6/4
1}oj(year) 38.2+13.18 33.4+9.95 38.2:+11.66 32.9117.08
M3 (kg) 58.8+ 6.88 60.3+5.15 61.7+ 9.50 55.2% 6.20
Mean+SD
Table 2. Changes in Systolic Blood Pressure
After induction
Baseline
& 28 3% 5%
R 125.4+15.27 147.5%26.07 134.5+22.63 124.5+14.84 114.8+17.62
L - LN
Al 122.3x11.25 132.0+13.68 113.6x 7.21 108.0+ 7.60 97.21+10.05
22 126.11+-13.81 134.1+:13.26 123.6+12.56 1124% 9.35 111.7£10.26
. . * *x
A3 125.8+11.71 122.0+17.40 1129+ 8.12 107.0+14.55 103.7+16.13
Mean=*=SD
* P<0.05 Compared with baseline
**: P<0.01 Compared with baseline °
+: P<0.05 Compared with control Group
0.01) 3% Foli= =X 5 HEEHUL 58 Folle 5
SBP(mmHg) AgtH oz 299 A 2HasHeh(P<0.05).
150 ALZANE AR 18 Fol 2 Frstdo} 5
140 AgHoz ooy} gddm 2 o|F X <52 3}
130 a8h7) Aste 2, 3, SEAL $ARAoR o9
120 E #2F 2499H(P<0.01)
A 2F e AR 18 Fo 134.1113.2622 <
110 T F7Rg et 28 olF e d2A o)z s
100 o——= (A27) 7] XAkste] 3% 5Pole T3 FA€ HaE RA
—a (A1T) .
o———0 (A2F) (P<0.01).
9 o a (A3
o0 = Al 3FolAe 4t 1E Fol d=F ol ztA3}
7] Al#Ete 38X (P<0.05) 58X (P<0.0)e #+9
10 g 74 E Bl
Base line 13 28 3% 5% T4 AR 1 dRFeA 147.5126.07 4]

Fig. 1. Mean curve of systolic blood pressure.

ubsl) A 3FelA 122.0£17.4822 Fojt F4E B
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Table 3. Changes in Diastolic Blood Pressure

After induction

Baseline
12 2% K23 5&
L 2] L3
Hz=F 743 747 87.7+13.47 87.11+15.60 76.1+£10.65 72.1£11.55
. . ", LN
AlE 72.31£10.95 75.1=13.03 71.8+12.81 64.6+12.99 56.91+10.80
»* *
M2 71.3*+11.23 77.0£12.20 75.4112.77 705+ 12.01 65.2+ 7.80
. - L * »
A3 70.5+12.25 69.6+16.77 63.0+13.37 61.0112.60 56.7+12.61
Mean+SD

* P<(0.05 Compared with baseline
**. P<0.01 Compared with baseline
»: P<0.05 Compared with control Group

(mmHg)
100
90
80
70
60 e (J2F)
——a (A1F)
50 o——o0 (A 2F)
| o——a (A3F)
20
10

T —r -

Base line 15 2% 3% 5
Fig. 2. Mean curve of diastolic blood pressure.

AA(P<0.05), 4tst 2, 3ol A 123 A 3 FollA]
A 58l A1 FAA 2T uls) T3 Fog
s Bgd(P<0.05).

3) olgt7] werel ¥ (Table 3, Fig. 2)

dzAe dz2F 92 Al 2, 3F4 Z74 743+
7.50, 72.3+10.95, 71.3+11.23, 70.5+12.25& z} &
Zholl f-2]% Aol g

713 Abgtol] o3t ojstr] Hshe] WSt

2ol 4 18 284 Fo¢ 27HP<0.01)E B
{3 3RAE £AXY 0 $EE FARAL S
¥ Fole 238 Aasidert FAEAHR 22r}
Asict.

A lZAA 18AE F7Eldey) BAgAOR 9
Jole #HEe glgdn 28x 38X S5EAE dEA
o]3l2 Ztxslgoyt B3 3EX(P<0.05), 5&A(P
<0.01)= #o% FA2E el

A2FA 1EAe gYade 3718 B2 (P<
0.05) 2 °o)¥F 28X 47 F7lEe] Uz A ¥
B Z3 olstR ztAasls] AlFEle 5EAE {9
& #ag e iAo (P <0.05).

A 3FAA 18X 8 2F48l7] AlFste 5EAE
EAGH R §% 24 E e (P <0.05).

xz2E3 Al 2 Fell e Fotel fold xol= A
3 oz Al 23T AL 339 vzA Al 3
oAt 13 28 3E 5EHA T fel¥ AolE die
W e} (P <0.05).

4) A7 EYetel Yak(Table 4, Fig. 3)

HxAEe dz2d 9 A, 2, 3F94 27 88.6%
9.50, 87.2+9.13, 90.4+8.94, 86.4*:13.652 T3t
Frolg Zel=

71BW Abztel oy Hg gk dHste d2Fd

— 725 —



—The Journal of the Korean Society of Anesthesiologists : Vol. 24, No. 4, 1991 -

Table 4. Changes in Mean Arterial Pressure

After induction

Baseline
13 28 3% 5%
"% -
L E-a 88.3% 9550 1157+17.21 102.9+16.44 924+ 892 87. 8:10.95
. . L LN
AH1E 87.2% 9.13 92.1+10.19 85.1t 9.99 80.8t 7.40 7150+ 8.24
L]
A2 90.4+ 8.93 98.8+11.33 94.1+11.33 879+ 7.95 8l. 0+ 829
. - Ll - * .
A3 86.4113.65 88.91+1359 79.9% 9.098 73.9+10.48 70. 1%10.41
Mean+SD

*. P<0.05 Compared with baseline
**: P<0.01 Compared with baseline
+ : P<0.05 Compared with control Group

MAP(mmHg)
120
110
100
90
80 — o (WZF)
-—a ((a]ﬂ 1)
10 — 5 (M2F)
1 o———-uq0 (A3F)

Base line 13 28 KR 5%
Fig. 3. Mean curve of mean arterial pressure.

A 1EA 23A dAde FA8 F/HP<0.01)E et
WA SEAIA tfze} ued £2& FAE4A
o

A1 ZAA 1BAE o3 Folslgoy EASH
2 o7t AT T olF "X o)sl2 Fadge
Y 28AE $AgAH R 997 fldn 3RAP<
0.05) 52X (P<0.01)2 #2¢ A& Jelugic).

A2FAAM 1, 282HEe FUHEidey $ASHo R
oje)7} dAR 3EA FEE d2X ol tiEly
cdl 53 5¥X: FAHoR Fol¥ A2 s
W $ivH(P <0.05).

A3 ZeA 1EXE 2o v F7h F3&

B3 284, 34, 5EAe #4% #2(P<0.01)
& 2qch

Hz2E A2 F Abolol Fo Zole Yz H=
=3 AL, 379 wiawA] Al 339 1, 2, 3, 584
ol 4 33 & Aol& e AcHP <0.05).

5) Au4E4+2| W (Table 5. Fig. 4)

f2z3e =27 % AlF, 2, 374 24 828
+13.77, 80,8+13.38, 82.0+13.33. 80.0+11.432.2
T2 F9 Aol gl

718 Aol 93 AbESe BE A F7)E
I &3 d=2F, AlF A2F9 |, 2, 3EAE B4
2o 2 29¢r ANT(P<0.05 P<0.01), A 3F
AAE 1, 28 Ao FAGAHE oo 718
24P <0.05).

ZE7te Wt BE FoA AESe 371 9
AAT 3719 E& Y2IF>AM2EI>ALF>AIF
9 o velgy oA FEH AR ¥ 7¥ Ax
of &3¢} w|gh £FEo2 B

A4 o AREE AT 719 ARe aPAA A=
o2 sty AubEa 9 e Aed Yor|ai?
AH=EA ST segmento] #H3}, AlY ¥A422 =g
Ae H2F, 545049059 $HF5L U 5
Adrks AL FA9 Aol

E3 ¥ #2, $5F ¥ AAR B4
£ 713 Abstel gt AT At4d s 7eke] F71E &
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Table 4. Changes in Heart Rate

After induction

Baseline

1% 2% 3 5%
- »w L]
2 Bt 82.8+13.77 105.91+13.04 100.4+£12.83 95.1+15.22 87.8+t12.83
% L2 »
Al 80.8+13.38 98.5+10.10 96.0-+13.32 91.4+15.10 85.9+15.19
> K -
A2 82.0+13.33 97.4% 9.03 96.21+10.30 92.7+11.41 88.3+ 9.81
* »
A3 80.0+11.43 94.7+10.62 92.0+ 9.97 89.7t 9.97 852t 6.20
Mean+SD

* P<0.05 Compared with baseline
**: P<0.0]1 Compared with baseline
+: P<0.05 Compared with control Group

HR(2]/min)

110

100

90

Base line 18 28 32 5%
Fig. 4. Mean curve of heart rate.
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— 727 —



—The Journal of the Korean Society of Anesthesiologists : Vol. 24, No. 4, 1991 —

caine®] 43} ¥F Fxe A% BAS) dow A
¢ AF £9& 2me/kgel® ol") ¥%F lidocaine
TE+E 3pg/mlety RRE gy Stanley 5 7%
WAt 2% "gk 9 AESY) F71E of gAY
T e 7 2944l uhg lidocaine 1.5 mg/kg
€ Atg 38 Aol FFE= Aol 3hgic).

Himes5%?d] 2)&® Algtell4] lidocained €%
=7} 3~6 pg/mldd N,O =3 &35 S %z
lidocaine®] Al AAz43} ¢z I {4 ade
85 5571 1.5~6 pg/mldd vepldozn B3ty
€d £ d7ME lidocained] ¥%F =¥ 43
A kAR g2Fo] 2me/kgoldon AgAA b
£ A &3 A= AR ARE Z7HA17
ofrE UME HeE AlmHrt

Stoelting® & vlAFEA A7x FwdvlY = Atz
Al "ol ASAEE B2 oG Ae) At
2 #e) HEAAFYG ANESL) Foe HaAlF)A
F8on dtgden A5 lidocdined E53141¢
o 27 W, o|hr| ¥, He FHste] Ay 4
BAF 7ot 2ol njste AFS5Ee] =g
2 AR 1R F3H 2as) Aatsle viHs e R
ot o M BRE ARF SREG S48 4
7t A&Eglon] F74e) apel =g vt gisldn
Bagtgrh £ Ago4x 10% lidocaine 2 mg/kg
& BFAE o A 183 2] g, olg) 8
s, BF FHste] Frislglont iz wiste A
5o Adn 2 o)F ¥A gaste wisy e
Bojr},
Viegas®} Stoelting®®e F 5718 lidocaine&
A B3 BEE 4~158 T HuHo] i}
3 8lgem Denlinger5%®e 713y Atate] 2§
Ytz AbE4ge 718 Awstr] $19 lidocaine
o] F5718 EFA7IE AARA7)9 53 3bAe] 9l
oJok m3}Hole} shel).

£ AR F5730 42FA AR AR
F "ot} wube] Fo) okapo]l AW FALE 9 sl
W ALl vlste] 2 Fo) A3 &) A&HE Ao
2 u)Ro] Bol ¥F FEE HAY ANNE ¥
Azke] ol Wa g ez AmHl.

1% lidocaine 2~3 ml€ Cricothyroid mem-
brane($A4AAR) ol HH FAlstel Fwu AbR

F AYRA W dY wE FaA7)E el 2
Aol QEd®, o] Wby e sl 4 Fe A9
Mo PHFE 2N 4 Az, AR B A
4, ohAAS Bave sl WMoz s)Ho] Furs
ook Sm2 o2 Qg W AlERS B} o
A€ & A, A A6 Belrk e WA, =
FAF Bl Ax ATolE A4E 4 s
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o) ZHgst F1B ARA Falthe Aol sk
5—]_%1;}_37)'

2 APANE M AR MY 2 A
A% EFE BASA dskem AR HBF 43
7) Wk o17] W, HF FHUste) Wbl Ae @
AL APFESE 82 F7h5e) AT 2 So] g
Foll a4 Mgk,

| B

718 ARl o Y R AlvbESe Z1E 4
W Ex 43A]7]7] 93l lidocained 71#W Atg
3% Ao AAW Fo4Z(2mg/ke), F57|BY Ax
#(2 mg/kg) 713N FA-F(1% lidocaine 2~3 ml)
3 Fofsia] e Fo2 ko] ARG AL ohg
s} e

1) dzFoA 7130 At 1, 28 Fe g9 9 4
HEFL 9ol St AR €ehe 3% Fol 4
#A A2 FEsger AR 58 For A4
glet.

2) A1 FdME g3 Friggled 284 BE
T AR 2o dgkan gk AlbESe] e
2T vl 2eglA Hgid).

3) A2 Fo M olgty] Hibe] Abg 18% ojeq)
A F7F HAdew Al FI wima AtgHd $EoE
Hetel g¥e) o ¥ Y % AES FolE
& #Hrh ‘

4) A3 FeE AMR 183 ¥ghe Z71skA] ek
3 AtEge] S ASHUAL 2 st e
AEF, A 1F, A2 2ol vl 2o},

5) B Pl AETE ARFE 7874 hxx)
2 3=}

ol4e] o2 nFo] ol lidocained 7]Hu)

— 728 —



—KEMMERRE B 248 H 4 1991

H#Ae) ox Yo 2EX Folat Aol ME Y
984 WEHE o9 i oEAE &3} AT, B
98 71k dead 9m Y &4 A9E 4
lend @At BeAtE saskA dethe w64
el e 470 e e Arsd, 1w
AAFAE e et gEEs YWl
AgEATE BolahA AT ZAAYA Ao
ARy B340} ol Ao ).

1) King BD, Harris LC, Greifenstein FE, et al: Re-
flex circulatory response to direct lary .goscopy and
tracheal intubation performed during gemeral an-
esthesta. Anesthesiology 12: 556, 1951

2) Millar-Forbes, Dally FG: Acute hypertension dur-
ing induction of anesthesia and endotracheal intu-
bation in normotensive man. Br | Anesthesia 42:
618, 1970

3) Fox EJ, Sklar GS, Hill CH: Complication related to
the pressor respomse to endotracheal intubation.
Anesthestology 47: 525, 1977

1) Prys-Roberts C, Foex P Biro GP, et al: Studies of
anesthesia in relation to hypertension; Adrenergic
bet.: receptor blockade. Br | Anesth 45: 671, 1973

5) Davis M], Cromim KD, Cowie RW: The preven-
tion of hypertension at intubation. A controlled
study of intravenous hydralzine on patients under-
going intracranial surgery. Anaesthesia 36: 147,
1981

6) Black TE, Kay B, Healy TE: Reducing the hemo-
dynamic response to laryngscopy and intubation. A
comparison of alfentanyl with fentanyl. Anesthesia
36: 1022, 1981

8) AT &% fentanyl Foo] ¥ 7@ AA)
2 AER AT 94 &3 A A 210 39,
1988

9) AYUE, AR, Y&RF: Fentanyi® lidocaineol
718 Atatell 2@ 494984 WbEel viXe 9% o
gl 28 32| 23: 414, 1990

10) Reves JG, Kissin T, Leel WA, et al: Calcium entry
blockers; Uses an implication for anesthesiologists.
Anesthesiology 57: 504, 1982

1) AFE, $7449, 434 5. 283t 2ol A verapa-
mil3} propranclolel 714V Atgtol] ¥ ¥ A
ol A 3% dyetA=G IR 23: 366, 1990

12) Boralessa H, Senior DF, Whitwan JG: Cardiovas-
cular response to tntubation, A Comparative study
of thiopental and midazolam. Anesthesia 38: 623,
1983

13) Stoelting RK: Blood pressure and heart rate chang-
es during short-duration laryngoscopy for tracheal
intubation; influence of viscous or intravenous lid-
ocaine. Anesth Analg 57: 197, 1978

14) Poulton JS, James FM: Cough suppression by lido-
caine. Anesthaesiology 50: 470, 1979

15) BAlE, 784 MAE #Ae) 718 lidocaine T
A2 wE et -9 vz ogetHA A
23:744, 1990

16) A&7, w-gol, FAA 5. 7@ A=A lidocaine,
fentanyi®) AT 2% st @ AlvbEeo W
Hitel 38 A 220 915, 1988

17) Ronald D Miller: Anesthesia, 3rd ed, churchill Li-
vingstone, 1991, 1429, p 1283

18) Stark MD: Practical points in anesthesiology. 3rd
ed, medical examination publishing Co. INC, 1985,
»70

19) Churchill-Davidson: A practice of anesthesia, 5th
ed, LLOYD-LUKE LTD, 1984, p 1137

20) Steinhaus JE, Gaskin L: A study of intravenous
lidocaine as a suppressant of cough reflex. Anes-
thesiology 24: 285, 1963

21) Peter stiffel MD, Stuark R, Hameroff MD: A
modified techmigue for tranmstracheal anesthesia.
Anesthesiology 51: 274, 1979

22) Prys-Roberts C, Greene LT, Meloche R, et al
Studies of anesthesia in relation to hypertension II:
Hemodynamic consequences of induction and endo-
tracheal intubation. Br ] Anaesth 43: 531, 1971

23) Masson AHB: Pulmonary edema during or after
surgery. Anesth Analg 43: 440, 1964

24) Tayler TH, Styles M, Lamming AJ. Sodium
nitroprussiode as a hypotensive agent in gemeral
anesthesia. Br | Anesth 42: 859, 1970

25) Tomoriz, Widdicombe JG: Muscular, bronchomotor
and cardiovascular reflexes elicited by mechanical
stimulation of respiratoryt tract. J Physiol 220: 25,
1969

26) Russel W], Morris RG, Frewin DB, et al: Changes
in plasma catecholamine concentrations during en-
dotracheal intubation. Br ] Anaesth 53: 837, 1981

27) Derbyshire DR, Chmielewski A, Fell D, et al:
Plasma catecholamine response to tracheal intuba-
tion. Br ] Anaesth 55: 855, 1983

— 729 —



—The Journal of the Korean Society of Anesthesiologists : Vol. 24, No. 4, 1991 —

28) Dripps, Eckenhoff, Vandam: Introduction to Anes-
thesia. 7th ed, Saunders. 1988, p 218

29) Stanley Tam, Frances Chung, Michael Compbell:-

Intravenous lidocaine; optimal time of injection be-
fore tracheal intubation. Anesth Analg 66: 1036-8,
1987

30) Abou-Madi MN, Keszler H, Yacoub JM: Cardio-
vascular reaction to laryngoscopy and tracheal intu-
bation following small and large intravenous doses
of lidocaine. Can Anesth Soc J 24: 12, 1977

31) Yukioka H, Yoshimoto N, Nishimura K, et al: In-
travenous lidocaine ad suppressant of coughing
during tracheal intubation. Anesth Analg 64:
1189, 1985

32) Himes RS, Difazio CH, Burney RG: Effect of lido-
caine on the anesthetic requirement for nmitrous
oxtde and Halothane. Anaesthesiology 47: 437,
1977

33) Stoelting RK: Circulatory response to laryngoscopy
and tracheal intubation with or without prior
oropharyngeal viscous lidocaine. Anesth Analg 56:
618, 1977

34) AT, o), AL 5 ! change of blood pressure
and heart rate during endotracheal intubation with
lidocaine and fentanyl pretreatment. v} H 23
3= 22: 915, 1989

35) Viegas O, Stoelting RK: lidocaine in arterial blood
after laryngotracheal administration. Anesthesio-
logy 43: 491, 1975

36) Denlinger JK, Ellison N, Ominsky AJ: Effects of
intratracheal lidocaine on circulatory response to
tracheal intrbation. Anesthesiology 41: 409, 1974

37) AB Tarrow MD, JE Zvargulis MD, JC, Erickson,
II1 MD: Basic and clinical sciences in anes-
thesiology. 10th ed, Lydette Publishing Company,
1986, p 326

— 730 —



