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Effects of Epinephrine on Blood Concentration of Lidocaine
and Epidural Block during Cesarean Section

Young Ho Jang, M.D,, Ae Ra Kim, M.D, Jae Kyu Cheun, M.D,, Jung Kil Jung, M.D.

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

The effect of epinephrine on epidural block and blood lidocaine concentration was investigated
in women undergoing elective cesarean sections (n=24). Patients were randomly allocated to one
of the two groups; one group received 2% lidocaine 20ml plain (group 1, n=12), the other group
received 2% lidocaine mixed with epinephrine 1 in 200,000 (group 2, n=12).

Maternal venous blood samples were obtained 10, 20, 30, 45, 60 and 90 minutes following the
injection.

The mean blood concentration of lidocaine in group 2 was significantly lower than that of
group 1, 20 minutes following the injection (P<0.05).

The addition of epinephrine to the lidocaine solution reduced the peak blood concentration by
24% (from 393 to 3.01 ug/ml); however, this did not prolong the times at which the peak
concentration was reached.

The group 1 (plain) needed significantly more supplementary analgesia than group 2.

The time from injection to Bromage scale 0 of group 2 (88.2%21.3 minutes) was significantly
longer than that of group 1 (52.8+£10.0 minutes).

Incidence of maternal hypotension during operation, nausea/vomiting and shivering in the
recovery, room did not differ significantly between the two groups.

From this we came to the conclusion that epidural epinephrine reduces blood concentration of
lidocaine and improves the duration and the quality of epidural anesthesia during cesarean sections.
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g =9AsEz JF3W F5E F7HA 717 HEol
g3 wn 9o 2,

o B 2|59 epinephrine @50z 3
g9 gol ¥ AFutagd? FoA ﬂ%—’i}%ﬂ A
o o]g olvtx F49 FZ(dorsal horm)d] &
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a5E2 E AYdAe ALEANES 9% A
$jut# Ao epinephrine 5 pg/mi(1:200,000)7} &H€
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g A 17 FALvHE H¥ 2% lidocaine
400 mg&, M 22& 2% lidocaine 400 mgol 1:
200,000 epinephrinee] E¥E &AL AL

AEgo 2 &= glycopyrrolate 0.2 mge& F& 147
A 23893, ¢4 =FA] 18 gauge FHHE R
ANLE ¥udn vHE AFs7] A7MA Hartmann
# &9 700-800 mlE& #®e FTFINOT lidocaine
o 3= & A7) 91 3-way stopcock®
A% 18 gauge FIUIEZ ¥ioiH AFHUzE Hx
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B3 A 2-3 FE A 3-4 2F0E H3d 2% lido-
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el 1E FFog, 1 olFdE 3§ ez 2
B &7 ¥¢ol 100 mmHg ©18l2 44 ¥
el AEYez TFHIPLY ojdh: F£4& o
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FEAbole) 47, AF, AF 2En 4 7N
£ 4% Aot K Table 1). A FLYF 5
A A, FeAZRE B A7 a8a ¢
€71 E FFAe] F9 % Aol UK Table 2).

AlZke] @& lidocaine % HE9 W& epine-
phrineg E#8A & 17 EFE 204 F4
F 108 2AY EE FTAlolo] fefgdol N
oy 208 REE 129 Y84 epinephrined E£¥
& 2T FoP FAE EHTable 3, Fig 1)
EAx AdEdod FAY lidocained] FEE
ETANAM 4 094+019 pg/mist 0.80+0.47 ug/ml
24 fod Aol7} gl

239¥ Coux® Tuax® A 1T01A 393+0.67(3.04-
5.08) ug/ml, 22501621(10-30)F ol HM2FNM &
3.01+0.79(2.12-4.84) ug/mi, 20.83+1293(10-30)& 1A
o T Cox® HTP<0.00D Zol7b ARNS
Y, Toaxs @ XolE HolX @ttt /M4 &
lidocaine @% ¥% & 1T9AME 508 pg/ml, A2T
AME 484 pg/miATh.

Aetelalde] AR epinephrined EH3IA @
& 1ZdME 129% 99 EdAdE 4A%F9
pentothal sodium® NX0(50%)& FUYAZIAY ¥
F & fentanyl 50-100 ug€& AFIon, &3 9
HE 5gol e B30l Afesng N0 fentanyl
€ Zo] A8 48 A fentanyl 50-100 ug%t
o2 BZo] HiHJoH diiol fEAREH
53¢ #4899 Epinephrineg® ¢ 2F oM &
129% 294 FerF 0EHR 608 FoA 474

fentanyl 50 ug& %3 h(Table 4).
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BU% 1825 589 Apgar AFE BE AlAgotd
M 184 8-9, 58AAE 9-1002 YTFAtole] 9
g zole AU

$3 $4%0% MYUYL epinephrined EHF3

Table 1. Demographic Data

Lidocaine Lidocaine plus
plain epinephrine
(n=12) (n=12)
Age(yr) 201127 28326
Weight(kg) 596146 602+73
Height(cm) 157.3+37 1583142
IUP(day) 2731156 272123

Values are Mean+8D: no significant differences

Table 2. Time Interval of Operation, Delivery and

End of Operation
) Lidocaine Lidocaine plus
Time(min) plain epinephrine
(n=12) (n=12)
* Beginning of operation 103+1.3 95+24
* Time of delivery 16.7+3.2 152429
*End of operation 54.3+52 52.1+47

Values are Mean=+SD: no significant differences
* ! These intervals are relative to the time at which
drugs were deliveried, i.e the end of injection is
set at time 0

Table 3. Mean Blood Concentration of Lidocaine T(xg/ml) Cumax, Tmax

Time(min) 10 20 30 60 %0 Cmax(z g/ml) Tmax(min)
Group 1 3.0t1.0 3.8*0.7 36+0.7 34105 3.1+06 28+04 393+0.67 225+6.2
Group 2 24+12 2808 26+06" 25+04° 2305 22405 3.01+079 20869

Values are Mean+SD.

Abbreviation: Cmax peak blood concentration; Tmax time of peak blood concentration
*: P<0.05, compared with lidocaine plain(Group 1) and lidocaine plus epinephrine(Group 2)
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Fig. 1. Blood lidocaine concentration (Mean*SD). The mean blood concentration of lidocaine in group 2(A)
was significantly lower than that of group 1(@), 20 minutes following the injection (P<0.05).

Table 4. Number of Patient Requiring Supplemen-

tary Analgesia Following the Initial 400 mg
dose of Lidocaine

Supplementary Lidocaine  Lidocaine plus
analgesia plain epinephrine
(n=12) (n=12)
Nothing 3 10°
Nitrous oxide / fentanyl 5 0
Fentanyl 4 2
General anesthesia 0 0

*: P<0.05, compared with lidocaine plain(Group 1)
and lidocaine plus epinephrine(Group 2)
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d mAE G F FAAlold Aolst gitim
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2 AR A =1 F5717F gide
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FresA #dvtn A a2y Bt dA4HE B
%82 fentanyl2 QA% A=} AlAole 3F A&}
olEZ MAY FoE addm o

2 4y 2Hd otd Fe|nlF Al epinephrine
€ H71% TN ¥F lidocaine X epinephrine
€ EHENA && Fol ¥ FYF 08LEH &
&A #4289} Cuxt epinephrine® &3}
2 22 ME 3931067 ug/mizH AFYWo] BT
T 500 mg AFEA] 7.76X217 pg/miBtiE A3
@& FX o] epinephrine€ &% 500 mg9 Cumax
Q 3971089 pg/mist ALY FARY B 4¥F
epinephrine€ AR&3tA] @& o shgul & 19N
HEHAA dANZFHA ANEF) d3E B 5+ 3K
o O FAE FAF 60E(F JEA 1L A
Zt) 83 lidocaine =7} 1A 426 pg/misirt.

Covino™oll £)8}d B} }e2 F£od3he lidocaine
100 mg%d A1 ¥F F=& | yg/my F71@ctn
e lidocaine ¥F ST/t 5 ug/mle 23
9 AN F5 F4o dEd & emz 500 mg
ol 4E AME¥ W& olE m el ¥m At B
AP lidocaine 400 mge& FUYA Comx: 393
224 Covino®] ZAzke}l #AFlsth. Lidocaine, me-
pivacaine 28|31 prilocaine® #L& FTAuHAE
FTH3AAA FEIARL 5-10 yg/midlAH F2E &
Rev FA oy FRAN ATFHEe ga=
Autg o] Fise 2§ TREVAYY Fir=
A% ¥s AFE 2YE & Avk B 4¥9 47
2 Bol giez AHuote] FWEo] HAHolA
A&ANE lidocaine 400 mge) A}&S. 2+ epinephrine
£ A gog: Y FUW APda A
4 ARAgME AN F5 HEE A 93 ¥e
7t 9= A 2t

AFBAEES A9F AgniHA AgEe o
wH A ZAM £ lidocaine, bupivacaine 13 chloro-
procaine¥ ©} Utk 2F A 2% lidocainee E3& X
AAEFH Jolgg AFsEz AgAMEd I
stk 28y 19743 Scanlon$*0] lidocaine bupi-
vacaine¥ ®]m&e] FAAEULE A% AFetefalH A
A Aote] N7 3 F 7) % (neurobehavioral function)oll
FollEg dozitty Rag oz AFdaHA o A}

go] 239 vt leu} o]F Abboud$™e] lidocaine
€ bupivacaine, chloroprocaine@} B]IZA] Z7] Al Ale}
o AZAYE7s At vtz Easiged
Kieff5®= A 48Meg A8 FHAntAA lidoa-
caine?} bupivacaine® ¥ W Aol MR YF7]
Sol Aol7t Qiotm ok zER E dede Al
GANEE 9% AGnHA HE TE A0
bupivacaine 2t} © #ME 2% lidocained F2 Ah&
&3 Jon FAAENG AT AUgeAAdE F
£X70] 43 FEAAVNIZE 3L 0.25% bupiva-
caine AH&3tE Uth

FAavAAE AY & BHHZ Aot
4% vd £ g & AFAHY AL Hug
Z33le] dlololA AGHE FhvkHAQ] 33 B
do] gon HAeczE ARG QAW
Ax e gt sl HNEAFE F2AIAY, T &
73 8 % 9] X H(paracervical block)l 4 HE ¥F 1
¥xe FAvkAAE AdF AFEYY £Hoz ¢
3 Ejolel A ¥ G wA F vk Aot o
Ag F2¢ B 4 Q¥ lidocaine¥} mepivacained] ¥
% BEE 3 ug/ml o) doln”

Bonica%?® € lidocaine2. 2 H|ARAM Ty o4
A Aueut3 A epinephrined] E§ol A BA
o vAe &L 7% A7 lidocaine™& AMEH
Asole AnEge 6% F7h AAAYL 10% 3t
A, 9IS AYL 5% #FA2sH e, epinephrine®
EfA o= A& 49% St o ANAY
o] 37% 4, BT FULL 98% FAsxc Ay
S| e 2 F4+EHE epinephrine® T4 YFFHOE
A A8 FFEHD, 2 & ¥F $X9 epinephrine
€ beta-adrenergic stimulation® EI}7t itk ol
g WE-FEAel o FEon A3 A
Aetexigoz A¢ PFEF(vasomotor) Ao
ez 4o Ay ANAGe] A HAstmz Ay
%0 F3718¢E ASEHAT olgrdstHt H
5L epinephrined EH3A Y& #HRY 3}
2%t o B AFdME AYEAd g A
Z4¢ @37t oldm X FHV|EYel 100
mmHgo|51¢ A& APYe s BHFIJYonz 53¢
ol AEYe] HYNEE o 2olsl AU
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AFAAse] AYd UPo) JAE Froez o
o] A 1#(n=12)€ 2% lidocaine 400 mg(plain)&,,
A 22-< epinephrine 5 ug/ml¢] A7 2% lidocaine
400 mgg Aol FYstx, 10, 20, 30, 45, 60
92 908 Ztzt ¥F %8 Hof EUSA AdE
HYgel 8% FEE 2Asgon =3 FHeviy
o mXE A FFAENE F& vu FEE
9 ggn & 288 41tk

7 Azidiel 23 HF F vEE A 1T

(plain)ol A1 2+Z 3.0%1.0, 38%0.7, 36+07, 34105,
31106 ¥ 28104 ug/ml, A 2ZNA Z+z} 2412
28+08, 26106, 2504, 24105 % 22+05 ug/ml
24 1% w&A lidocained] ¥F FE7 SAF
Y 208 olFHEH FeldhAl 743 A HP<0.05).

43Y Gt Tomxdl HEANE A 1FANA 27
393+067 pg/ml, 225628, Al 27014 3.01+0.79
ug/ml, 2081698 22X A 1¥# vlmwA Hz ¥
F FE ComT 31% Z43H 2 (P<0.05), ToaolE
frolg Qg Helx gt

eeuty e aAde A 1M 129%F 395
%)l A qte] nitrous oxidet} fentanyl®l Fagle] &
=& 8 ¥ A2} epinephrine® EFE A 279
AME 108(83%)1A HEg AT A dYe=
2 139 v 8% aH 2G4t ARAHP<0.05).

TFNAY HEL A 1T FAFYE 2y
Bromage scale 07}4] 482132 52841008, A 2
FAME 8823802 A 129 s F5A
2h-g A Zke] A% A HP<0.05).

€% AELH ¢F 2HN/FES ¥Y T4 ¥4
T TN EE FEAlold #o4de U

o] 43 ol AFHNEE AT FHAYnHA 2
% lidocaine 400 mgell 1 : 200,000 epinephrine®} &%
o2 ¥F lidocaine FE7} Hol&A FLFHUYLH
€% ¥ 2de #4391 A4 ATE 999
A AF= AL
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