KRWEHBEIE F27E B0

AFANeE AL 32l 2% Lidocaine g2 &t

AR ET she operaa

d O 2t - &#3 & @

= Abstract=

Alkalinization of Epidural 2% Lidocaine Solution for Cesarean Section

Ae Ra Kim, M.D,, Hong Ran Kim, M.D,,

Department of Anesthesiology, Ketmyung Untversily School of Medicine, Taegu, Korea

Sixty parturienis scheduled for elective cesarean section at term under epidural anesthesia
were randomly divided into one of two groups. Group 1 patients were given a prepared 2%
lidocaine solution with 1:200,000 epinephrine plus Iml of normal saline per 10ml of lido-
caine; the solution pH was 2.45. Group 2 patients were given a prepared 2% lidocaine so-
lution with 1:200,000 epinephrine plus 1ml(1mEq) NaHCO3 per 10ml of lidocaine; the solu-
tion pH was 7.20. Just before injection, either 2ml normal saline(group 1)or 2ml(2mEq) 8.4
% NaHCO3 solution(group 2) was added to 20ml 2% lidocaine hydrochioride with 1:200,
000 epinephrine. The time to onset of the TS sensory block (time between completion of in-
jection and loss of cold sensation at T5 dermatome) was significantly more rapid in the
group 2 that received the pH—adjusted solution. The mean onset time was 4.9+1.3 min in
the group 2 and 6.4 + 2.0 min in the group 1. The time to peak level was also significant-
ly more rapid in the group 2 at 10.5+2.7 min and group 1 at 13.3+4.0 min. But the peak
level was not statistically significant between the two groups. The spread of sensory block-
ade was significantly more rapid in the pH—adjusted group at 5, 10 and 15 min after epi-
dural injection. Incidence of maternal hypotension during the operation did not differ signifi-
cantly between the two groups. The time from end of injection to Bromage scale 0 did not
differ significantly between the two groups.
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HHAPHTO-7OHZ LFtEBAI7IE ALy
Q Hol2sg 9|7t FvisiEz A A Z(neural
sheath)o} A AT § A F343td FEFHd 2
2l Tgd 4 o] FEAY ALE dEHAUch

& dFdMe AgANed AT FLA9AHA
2% lidocaine £ %o} sodium bicarbonated@ M7}3
o] pH@ F7HA1#A Ag3t=a A A%ejoiHd b
Ae G @8 T84 o ¥4 Huse b
o]t}

H0ha 3 e

vl opHes BRAY 1ge &30 Ao
155—165cmql d¥ 3 ALENed ¢& 44 &
A 60FF oz sygch g 25 oA
A sAgAT, oHA FegddA ¢ 500-
700mle] SEWH §d4g FFIAY. AHevpy
t N8 HHA2 8o A 2-304 3—-4 a3
18G Tuohy ulE-& AHE-#A A gs@& o4 AY
2dyez g A3z sFiHHE FH8
%oz 3—4cm o] A F #Ae Fo nHH
Aok gAe do4y AYY FFEEE AW 4o
Q2% TR e LY AFTE& €Fo2 7]
oA sHch BREL 30FY FIAYz HY
go Froez uRoM AIF(ZED)L 1:200,
000 epinephrinee] E£%#%H 2% lidocaine hydroch-
loride 10ml% AaA 4494 Imlg, A2F(pHE
Z7kA17] #)& 1:200,000 epinephrinec] &E¥8 2
% lidocaine hydrochloride 10ml3 8.4% sodium bi-
carbonate (ZF9A%) Iml(lmEq)& FYH A &
3ated % 8% 22ml(lidocaine 400mg)& 7 ut9
FHdiEl & B8 FUS AT AT WE vlFHEY
% 3mlg vig APFoz FYF AFE Aol
HEY AYE FY0) LS 2¥EL wAEA &
Ae F yojx 19mlE 3EFL MAM3] FU&HA
o FAFYE daY ATE 02 3L I oF
HE 30% 7doz ¥% A&FF Y (midclavicular
line)& wat dE&FoUg o83l Y4 He
e A3 TS5 Bdol] 7ZAZade] dojd 4

g 28R FFo] FUNA €& Fole
Aol 2 AL olfElAon, FAF YEF
HE 58 7HHo g 308FA G2y HolE B
it Zddzaido] Tsol =g2§ Fo =& Al
Zsided €5 B3E 4% ¥&4<= mild, mod-
erate 12|31 severe2Z E-FE AUk FeAFAZL,
HEubajzt, Eurg 183 589 Apgarx$ 2@z
Tt F & 474 7154k U 3L %A
F¢& €5 ¥ HEH EWEs 1R tFo=z
agla B3 Foe 58 FHoz AFEYUIR F
Z714¢4E 2FslAen, AEYLE 3 €¥9
20% o] #Z4AdE Wy 100mmHg ol3ld =iz
F38t3 oluf= ephedrine 8mg& HFF3gon TR
Al gty Ryt daE 6L/ming Atdets3
8 B8 F¢o ¥ dzA FFEALG €5 €2

9] E<2& M3y A AME midazolam 1mgd 2

ThHd Elm By Fole 2-3mgd FrhE S
BB A oA FUgBNA Bromage scale 0
(082 57 e 2D)7AE 54730
@Az HEEHE Aoz FHsA

EE % ZAfo BAAZE student t—tests}
chi—square test@ ©l&3ld p gto] 0.050]3¢ 73
& Foidel e Aoz Basidch

2

Zt Fellq 47, AF, 4% € dArRFdAE
FANHoz #o¥ zole YUcHTable 1). &
Zoll A ALE-¥ lidocaines] FEE % T 2F Y
A 1.82% A2y pHe 1294 245920 23
ol & 7.200] Y tH(Table 2). Zztaigto] TS5l
EgdE ATE 1Z(ZER)Y 6414208 HIH
2Z(pHE ZF7IAN 7 P HE 491138202 f9
374 wskovi(Table 3), ZAda4de] Hu Eolo
Eeste A 94 23644 105127802 ¥4
13.3+4.08¢ w8l R34 BRcHTable 3, Fig
2). 28y iAo Hu gole 1ZdAME T
3+059 08 2ZNAME T3.1+0.62 R zoje
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f1tH(Table 3, Fig. 3). &4 FY¥ 5& LHPe=
1585 238 4249 wole 28dMe &
2t T4.6+10, T3.7+£0.6 122 T3.1+0622 1
¢} T5.6+1.3, T3.9+0.8 22i T3.5+0.60] M4
frolstA TavtAA e #iko] #E doded 15

Table 1. Patient Characteristics

Control pH-adjusted

Group Group

(n=30) (n=30)
Age(yr) 31+4 3145
Height(cm) 158+3 159+4
Weight(kg) 6416 6618
IUP(wk) 39+1 39+1

Values are mean=+SD : no significant differences
IUP : Intrauterine period

Table 2. Anesthetic Mixture, PH and Concentration
of the Solution

Control Group pH-adjusted Group
No. of patients 30 30
Anesthetic mixture 2% lidocaine with 2% lidocaine with
1:200,000 epinephrine  1:200,000 epinephrine
and 10d/10nf added  and ImE/100¢ added
normal saline NaHCO,
Concentration(%) 182 1.82
pH 245 120

Table 3. Clinical Effects of Plain and pH-adjusted

#olFede F FAlold {KAAHE g (Fig. 1).
158 oj%e) Z4r4ds] wole 1M E 204
T33+£05%82 2 olf v FYsigon 2 dMe
1589 T3.1+0.68 FU3tAcH(Fig. 1).

F@ AFAZ, BUAIZ 28l Fe7]75(Table
e FTAtold Rl 2ol7} gi%len] Apgar
Agee FEAA 25 1#dE 9(8~10) 18l 5
#ollE 10(9-10) o]t

EAd A¥YY ¥x=E 1PN 3093 69
(20%)019 28 2FfMe 1198(37%) o 42 (Table
3, 71F A &3E £27) €99 FERAE G
Z} 80.7mmHge} 81.0mmHgH o™ %% ephed-
rine®] %% 9.3mgd 10.2mge. 2 % FAlold] 9
T Aol gt

€3 BUUY Tae diEo] ¥¢d olged
B Fole Ad gl 12oAME HY Euz
o] glN¥E ¥t 13%¥e|n, B3 glov EuA
HBoh A ok BTG 4 BA(mild)e 7
W, % B2 52% YA (moderate)y TH 1
g AY $£38& 3428 A (severe)t 3N
k. a2y 23 A 2Y B2 gide E#Xe
209, mild= 8%, moderatex 2Wo] Ugtot se
veredl &3t PaAe $PE UUR F FAbolY
FAE%AA R4 & AU (Table 5).

Modified Bromage scaleg& ol 8% &FAIHY 3
He dAdHozes 23oA 124 ul3] B =
UE oy 12 & 90712568 0|H e 2¢

Table 4. Time Interval of Beginning, Delivery and

Lidocaine
Control pH-adjusted
Group Griup
(n=30) (n=30)
Time to T5(min) 6.41+2.0 49113
Time to peak level (min) 13.3+4.0 10.5+2.7
Peak levei T3.3+£05 T3.110.6
Hypotension(number) 6 11
Recovery from motor blockade(min)  90.7 £25.5 102.51+34.5

End of Operation
Time(min) Control pH-adjusted
Group Griup
(n=30) (n=30)
Beginning of operation 8.2+2.6 6.4+2.6
Delivery 13.3+3.0 13.914.0

End of operation

51.0+11.8 54.8+11.4

Values are mean+SD : no significant differences
Teh end of drug injection is set at time 0.
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Fig. 1. The highest levels of sensory blockade in
both groups.
* p 0.05 compared with plain lidocaine
** p 0.01 compared with plain lidocaine

min m Akainized lidocaine
20 - @ Plain lidocaine

Fig. 2. Time to peak level of sensory blockade with
epidural plain lidocaine and alkalinized lido-
caine.

** p 0.01 compared with plain lidocaine
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Fig. 3. Peak level of sensory blockade with epidural
plain lidocaine and alkalinized lidocaine.

W27 % H1098 1994 —

dfMe 10251345802 HJAHL Qi (Table
3).

a4 o

FhutHAe AAgeA oj2dg goled u
ole2d fe grlz EMEY FAuHA £99
pHel wa} AR v &2 FRED. o] &3 s} o]
<3 Yeiel &% & Henderson—Hasselbach equa-
tiong o]t Tad] ALY + Jon ojend
ol Hloj&E Hrle FEs #E He pH
& 4 FAoHA 9 pKagl 3tk 2 FoA e
g Hloj s Wejwto] AAFZ(nerve sheath)s}
AR E 2Af 2ol FAE F doenz A4 R
of %2 ¥t aeg FAuA $9e pH
& F7HA712 vlol 23 eyl Fotsled ARG
9] ZguYo] gepHhy,

ABEL A Py FaoyAAE L4
FA37] H8 %% A4 9] hydrochloride salt2 5
ojdct. ol A7t Nz FU=AE 2FH A
ded pHa PFEojof H4tgi(axonal mem-
brane) & #4¥ 4 U Hol2HE Frl9 %o
27184 ®oh Ritchies*®e AYAdA Hed
E79 nFAAL AAX7 BAYE Y g7tege
Hof =gAlUd AAxGe FHggde wHoY
AAZ2 & AAY Folle APFAAA (]38 ¢
oj2¢] %ol t] Wold) iAo ¥Fo F7}
HUt olde EIE ol23E Yol Rt} o

Tabel 5. Number of Patients Complained Discomfort

before Delivery
Control G. pH-adjusted G.
(n=30) (n=30)
None 34 209
Mild 793 89
Moderate 79 29
Severe 33 04

There were on significnt differences between groups.
x¥ test
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&£38 97 geirst @Y= 3 (connective tissue) o}
£#4ol o Az YA, B NF2XE T4 &
AEly A gHade] dojun vd, Yo o]
8 ofolgo] &M Y VAA=E AT
g} Hillie"s] 7}Adel 23t HA| FAvuiHA e
Zge vjolesid oEe] ¥ AAY AR ¢
8 AAHY AFGE JYFE Fol vlo|2Hd o
e olefE & vol2ad GEZ T4
gl=n 4zte] v &2 %44U% H(axoplasm) 9| pH
of wat Wk a2z AEAHA AEAREE A
Aete] 2094 F2o] A3 sodium channelly
o} 4 ojesy FAulNAZ HE3tY sodi-
um channel§ 233lo Ydoldch

2 d3o @d3E ¥H 1:200,000 epinephrineo]
E3® 2% lidocaine $4 9] pHE 2.50|4} sodium
bicarbonate@ M¥7}3to 7.28 F7IAfPez TS &
Ao zaige] ol wetFon FHALdol A
3 Fold Edde e BFoU HI FolE
Halrl ich 2&0A 1Z2e] vls] #@zxide] TS
o] ZgE A7t o e AlFAZ 2o
7t g€ olfe €& ¥ F£go] NEE A¢
7b A7l WEez Alggu. DifazioE® lido-
caine§ Y7taldsinz L2 9o #zAHe F
$edol By, ¥ ¥ Fuet FUA 58,
108 z28|a 1584 &AY FBzZapdo] 2% lido-
caine§ Al&% Fero {o&HA o zY
SFavHA Y Etelsst Furvid e ALY
Z&-AZtel vl FYE FAlel wa dAEA
@t H & lidocaines] &7teld= o wE I
deol ZadwHeg HolAsr ¢Ftalst® bupivacaine
& Az oiet dFPsA] @S HFAE Rach
Hilgier$%& AretAlZ &2t A] 1:200,000 epineph-
rineo] /¥ 0.5% bupivacaine(pH 3.9)9] sodium
bicarbonate@ A7}A|712.2(pH 6.4) Z&¢¥o] o
Z#H & ¥otolysl FE&ATE AFHAY Aok
McMorland 3% 42 g9 £UF& A A3/ 4
T ZAgeulA A 0.25% bupivacaineo] sodium bi-
carbonate®@ M71%te pHE 5.6594 7.260.2 <&
Frelst A1 Hat F4g¥el g FEALE

Ax=detn M. 22y Verborgh®', Stevens
21 g Benhamou%'?& 0.5% bupivacaine® %7}
gsstds AgduiHe] ZH§ LAY FHE
Alztelle WTE 2|7t giigx Ak

# Benzon¥'Wel Bio] o3ty ZFgeeiHA
dwrdo g L59 S1 A9 2ddo] AASHAY &
gAzeg IFiciAle EFeistz L59 S1 A
A2 Agg © wzA e Lsst S1 £AEe
SSEP(somatosensory evoked potential)e] =3}7}
o axn agx A FAA Ado] o FHe=
2 3A £&& 48 Aot rde FAETE
w o)zt gt Galindo®'®€ 1.5% lidocaineo]
S3—524d & Adsedles 10580 288H v
S1 3¢ 218c 24FHAT%m RWemw o= S5
AR FHAel HF Immeld H# S1 yAFZE
3.8mmz #o3A &7 dEolgn Hrh

Galindo'®+= AN A& &7lels A7 2z i
@e FFE AHANGT e & dFdMe
fo4de gidled Y4Ho &F FF9 N=EE
47teld A7 lidocaines] Algo2 ZHAFHYoo
o Felle Al 229 severes] & AY3ie
Ui ZRNAN F& AFEAE YEET

AgANed AT ZLd0He B A¥Y
o] }&ulNAMY FHAHAY A&A FLEHA ¥
= W g4 dAgEAY Nrd & Ao, A
He 298 d4% £ U 281 ¢F $58
AaY & Utke Zojth. Parnass®'"e AL
=& A% ZA9siolH A lidocained] &stelste A
Aade ZAg HEALE B=A soz YL
WY NErt o g3, FAHE 57 €49 Fo
Y aog AFE) THE ZLAL F Ao F9
Hof ¥ttty ooy ol FAR L£FH Urol A
A8 FYsE YY) V=R FAAZE & A
3 Yo B dFGMs RYMNLE SE 2H F
datoeng AP dANEe F271H¢
FAEZE FEAlolo o4& gigleut Parnass¥
ne 5miAg 20%ke] HA Tuohywtsg& B3 %
2 FYsiA7] i AYdste] d4Nizrt F7HE
Aoz Alsdcdh

—1422~



- KEMBEEELE  F27 R F10 9 1994 -

Difazio¥® & AYdNe& AT AHeuiH4 &
7+2) 8@ lidocaines] A}4-02 ¥3 lidocaine Fx
8 239 A vyt £493 v 9@
ol S8 FHHAY. olEHozE T
Ale] pHE F7HA7I22 &2 97171 F7iso &
PR AN gl ARV F/hHE g9 F4
ol e st AsHT AY A ANFSIE
E fEE & dvz ALY F A" Difazios?
o dF@ae] 93 ol wWAY &£ UA HE=2
AgdNes AT FLGYudA JFAHAY &
Fteste ARdAG HoldA & EAHe ge
Aoz radch

- =

A AYgPled Y 605 42g Y2
2 8lo 1:200,000 epinephrine& &% 2% lido-
caine 20midl F<¢! A 122 ey HEF
2mlg 28l 2F9 A+ sodium bicarbonate 2ml
(2mEq)#& A7tsle] Age}oz FdF ¥ T&
wad dde ey aoh

1) T5 £dol Zzaiete] zg¢de] Udstaigd
lidocaine®& AMg% 27olA #9 A ®a ek
th.

2) oA F¢ ¢€BF 58, 108 Zelm 158
#axge wole 2ZdA RoAstA wdou 20
BERHE 4 2o /% zel7t g0

3) zztaige] Ha gold =& ALL 2T
AlA foldtA wHeu Hx gole ¥ FolM &
o g Aol7h giATH

4) AYde SANEE F FAM FYT Aol
7t gl

5) ¥4 HEL Y4Foze 22dA o
g HolE ¥ oy BASY 4L gtk

AgANEg AT ANegaiH A Lvtefdd lid-
ocaineg] Alg- o2 T5 BAd 7ZztiMde] 4dAZt
& maAsez oA FUYRFE FEH Fe AF
AZHE S2AY £ don oAg AgeFez

AA8 FQltes Woe A3E Agste A3H
g B TLE HAE F AL Aol
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