HEEFEHHA ALY A28
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=Abstract=

A Comparative Effect of Meperidine between Intravenous and
Epidural Patient-Controlled Analgesia for the Postoperative
Pain Relief after Cesarean Section

Byung Ho Lee, M.D,, Jun Seuk Chea, M.D., Mee Young Chung, M.D.
and Hyung Jin Byun, M.D.

Department of Anesthesiology, Catholic University Medical College,
Seoul, Korea

Patient-Controlled Analgesia (PCA) has been widely used for postoperative pain relief.
Meperidine is useful for PCA and has efficient analgesia, rapid onset, and low incidence of
adverse effect. To compare the analgesic effect, total dose and hourly dose, side effect
and neonatal status of breast feeding with meperidine via intravenous or epidural PCA
for 48 hours after Cesarean Section, 40 parturient women undergoing elective Cesarean
Section were randomly divided into two groups. Each respective group of 20 parturient
women received meperidine via one of the intravenous PCA after general anesthesia with
enflurane (IVPCA group) and the epidural PCA after epidural block with 2% lidocaine
20 ml combined with general anesthesia with only N;O and O, (EpiPCA group) when they
first complained of pain in recovery room. Following the administration of analgesic initial
dose, parturient women of IVPCA group were allowed intravenous meperidine 10 mg every
8 minutes when they felt pain. The EpiPCA group received additional bolus dose of meper-
idine 2 mg and bupivacaine 0.7 mg were administered every 8 minutes as requested the pa-
tients with hourly continuous infusion of meperidine 4 mg and bupivacaine 1.4 mg.

Data was collected during the 48 hours observation period including visual analog scale
(VAS) pain scores, total meperidine dose, hourly dose during 48 hours and each time inter-
val, incidence of adverse effect, satisfaction, and neonatal status with breast feeding.

VAS pain scores of analgesic effect in EpiPCA group was significantly lower than in
IVPCA group at 2 hours after the initial pain after Cesarean Section. Total dose and
hourly dose of meperidine significantly reduced in EpiPCA group. Hourly dose of meperi-
dine at each time interval significantly reduced during first 6 hours and from 12 hours to
24 hours in EpiPCA group. The side effects in IVPCA group were mainly sedation, nausea,
and local irritation of skin. And EpiPCA group experienced numbness and itching. The de-
gree of satisfaction of parturient women was 882 % in IVPCA group and 857 % in
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EpiPCA group. We did not observe any sedation, abnormal behavior, or seizure like

activity in any neonates of breast feeding.

From the above results we conclude that epidural PCA was more efficiently analgesic,
less sedative, and consumptional, and safer for neonate than intravenous PCA, and could

be an alternative method to intravenous PCA.

Key Words: Patient controlled analgesia(PCA), Meperidine, Cesarean section

M =

%% A71x4d AA <l patient controlled anal-
gesia(o|3} PCA)= Adoly A e7to g AFAE
FAAIE HHes $4F 55 28] 98y
ol&5x e AHWF PCAE AY9 mor-
phinegel 2§ Wiz vimsid ALANsEF 5
Sl 83 dAHe] 2 § geod FHPow
F-2hgol A3 #7} Ghgs] s ooy,

7ZAete] PCAYA wil$- &3}z el uhfolnd ofsckA)
A ZFHeh &3t o9 morphined) A
PCAFoqutyiRc} o B A4S 72ty gtz g},
e, AYPCAC vl A<l PCAS 444 #
Aol a4 =ko] len fentanyl ¢ Aote 5
o7l AFeduct o & o)HE FA devur
o, =3 74ut9] hydromorphone €A A% oin
o §3FE A AdFE ddE AFALE 0147
A Z5t A §-28-8 F7FARIcha g,

Meperidine2 ALA/MNEeF FF AYPCA7}
EfHeln wATH o2 AL morphine F
By} ahge] Aok gob4?, ute] meperidine
< 2tgo] e vehi Akg $xle) 4 meperidine
<54 299 bupivacaine Bt} @tE=2 A #Hla &
q_ll)).

AAEL AANEF 5F5AE 99 FxAt2
A (patient controlled analgesia)E <]43}4
meperidines AYFIFd Ao AY2E bupi-
vacaine® E¥zto] FoA3 Aol €% AEEFH
E vlzsr] s BAYEE AAstg

e W Yy

AGANEo] AR AnFol ASAEF I, Il

&3n €% £5dEE dse 409S Addstg A
Reo] 595 yho} AAEAr}. o|EF | HAZF oY
ALFo] v ARFTS AP ALgssct. A
FAMNeF 5= 9 A4 PCAE k= &
B 209 Adsie AAletAstd ASANEE A
stga(clst A= PCAT olagl), AL49PCAE
e AR 20WE AYste FantAA 3 A+
o} AAAEAGH vt ALANES AP3}
dek(elst 7ute] PCAT ¢l2hgt). AAPCAF S w1t
3=+ F3l~elulA A phenviramine maleate
(Avil®, %) 1 mg/kgE AFF thiopental sodi-
um(xl2d® oig) 5mg/kgel succinylcholine
chloride(d4) 1 mg/kg AFF 7|9 43L& 3t2
2 8ol el vecuronium(Norcuron® &3}) 0.07
mg/kgs Fo3 F TR olatsivba #4Fe] 30~
35 mmHgr} H52 EAs&se d3d58&=ks 24
o z2AHEEFE AAEACh mHERAE NO 2L/
min-0; 2 L/min-enflurane 0.7~1.0 vol%=E 34
ot A4LPCATS vt ARE F59492 JF
AP ez A 23U 7L T Adetg
18 G. Tuohy needleZ Hz}sto] A1 U e o4
& g F 20G. AL slEEE FAFE T
5cm A4 AXE ¥ 2% lidocaine 2 mle] Alg4
gL ALerta e g B8 FYstdch ARE ool
2 ¥ F 2% lidocaine 20 mlE 7Z=e7lulElE &
s} 7% ¥ AYPCAZH 58 "lAF=% I
F vH8x= N,O 2L/min¢t O, 2L/ming A3
ek, FFoNA FEol Bt F ARy} $H3F 44
3 F 52 54% 2 By F2d9E Aelg
t}. &% E%#el= PCA(Pain Management
Provider, Abbot, US.A.)5 ¢|43le AWUPCAZ
o4& meperidined 43 FY=F& 10 mg, FY3t
AL Ha 8¥o R Fo, 4RI} F5E =Advict
HES w8 AGUz F39s, A4PCATE
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A7l e S $3 meperidine®d 0.07% bupi-
vacained E§3te] 2171} meperidine 4 mgs}
bupivacaine l.4mg2 A&H o2 Tty AR
7} %% =49 nit} W& %2 meperidine
2 mg® bupivacaine 0.7 mg< F 3k}

FrelH BF9 vlie FEF FELAR 2H
1, 2, 6, 12, 24, 12]51 484]7ko] VAS(visual ana-
logue scale)5FA45E ol&s 0-1000: =285,
10: 38 5 gl Hnof5F)e® vlasgd. 4%
48217+ 5919 meperidined] & AR A7F &
22g vjwslel o], meperidined Z3ee Alw
7t S35 A F AR 558 VASHS 504
% ZAHA 4|32 249 w7tx] D238 meperi-
dine9] ko 2 w|wsl4gch. =¥ 4% meperidine
o EHaRHEE 7 AZPER vlTs e £EF 5
FFellA 6A12Y, 6417 oA 1227Y, Z2Ela 124
Ztell ) 244)7kAtelell A)7HH meperidine®) AR
< vaatgoh, 2ga FFeAM FEF FF2AA
243 Alw el qSx 9l AlRole) JabE A
T8sich

2

# =}

1) L AgANee] fAH Az HYPCA
3% AES|PCATE 7tz 2084019z, vl A
YPCATA 282+2.94, AGPCATANA 29+
3249, 4km o AP AWUPCATA 832+
6.5 kg, A4 LIPCAZNA 85.7+5.7 kgolgict. g
I FEA7re AHPCATNA 3544628, #Aqte

Table 1. Demographic Data(mean +SD)

IVPCA EpiPCA
Number 20 20
Age(years) 28.0+2.9 29.0+3.2
Weight(kg) 63.2+6.5 65.7+£5.7
Duration of 35.4+6.2 33.0£73
operation{minutes)

IVPCA group: intravenous patient controlled an-
algesia group

EpiPCA group: epidural patient controlled anala-
gesia group

PCAZA 33.0+7.3% 08 zZtzt FZ34d 271 §
SAck(Table 1).

2) VAS 5334 $4£5F 52578% L 2, 6,
12, 24, 2=l3 48417k AYPCAF A 72 7.3+
1.2, 5.1+2.1, 4.1+1.3, 3.5+1.1, 3.6+1.7, 3.1+L.6,
a8z 2.3+1.309lem, ARAPCAZAANE 77
7.1+1.2, 3.8423, 3.4+2.1, 27+1.5, 3.1+1.8, 2.0
+1.8, 22l3z 2.2+1.7015lch. Tl wlmA] A=
PCATZ NN 5FHF7F @& AFE Byler <

VAS(1-10)

A

1 2 6 12 24 48
Times(hours)

(o]
-
-

Fig. 1. VAS score during 48 hours after the initia-
tion of postoperative pain.
Group 1: IV PCA group with meperidine
Group 2: Epidural PCA group with meperi-
dine and bupivacaine
* significant difference(P <0.05)
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Fig. 2. Initial dose and cumulative dose during 48
hours after post operative pain.
Group 1: IV PCA group with meperidine
Group 2. Epidural PCA group with
meperidnie and bupivacaine
*: significant difference(P<0.05)
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Fig. 3. Hourly meperidine consumption during each
time interval.
Group 1: IV PCA group with meperidine
Group 2: Epidural PCA group with meperi-
dine and bupivacaine
*: significant difference(P<0.05)

3 2217 A 22 glAl Bgieh(P<0.05)(Fig. 1).

3) 9% 4847 F2te meperidine 22
AHBPCATFA 340.0+182.6 mg, ASIPCAFel
4] 22941245 mgo 2 AYPCAFINA 2A 2
< 2RFE MR (P<0.05) AZF awske zbz}
9.6+0.5mg# 7.1+3.8mgeE ZAYGJPCAZN A
2] 9] A A 9lcH(P<0.05)(Table 2).

4) 7<% 5545 meperidined] z23)Fojake
AHAPCAFANA 44.0£19.6 mg, AFPCAZIA
112+3.8mge 2 HALPCAToNA <99lA Ag
H(P<0.05)(Table 2).

5) Meperidine®] £34ingte ££F E2 513
1, 2, 6, 12, 24, 125 48717} AHPCAFlA 7
7+ 60+22.2, 84.5+36.1, 123.0+67.1, 171.5+£101.6,
252.5+135.7 2ejx 340.01:182.6 mgolgl, A=
PCAFA 72k 16.6+7.8, 22.7+8.0, 40.8+8.5,
74.1118.3, 129+24.7, 22lx 229.4+24.9mgo 2
Zkzte) Aztell A EAimere AGPCATNA 2
2J9)A A AHP<0.05)(Fig. 2).

6) FEF SR UFAM 62412k 621204 124
7Y, 12X 7kel A 24 X7}, 22|l 24 )17 oA 48] 747}
7} Ztzte] A1zbd meperidineA 2% AAPCAF
o4 205+11.2, 8.2£5.7, 6.8+2.8, 28] 3.6+2.0
mgelgl®, ARLPCAZNAE 6.8+1.4, 5.5+2.5,
46+1.0, 2232 4.2+65mgoe® ZAdPCA T4

Table 2. Initial Analagesic Dose, Total Dose, and
Hourly Dose of Meperidine during 48

Hours(mean+SD)
IVPCA EpiPCA
Initial dose(mg) 44.0+19.6 11.2+3.8*
Total dose(mg) 340.0+£182.6 229.4+24.5*
Hourly dose 9.6+£0.5 7.1+3.8*
(mg/hour)

IVPCA group: intravenous patient controlled an-
algesia group

EpiPCA group: epidural patient controlled anala-
gesia group
*: statistically significant difference(P<0.05)

Table 3. The Side Effects and Satisfaction

IVPCA EpiPCA

m:17) (n:14)
Sedation 4 -
Itching - 1
Nausea 2 -
Vomiting 0 0
Respiratory depression 0 0
Dizziness - 1
Numbness — 5
Skin local irritation 6 -
Cold sensation - 2
Back pain - 1
Satisfaction 15 12
Good: 9 9

not bad:

Bad: 0

IVPCA group: intravenous patient controlled an-
algesia group

EpiPCA group: epidural patient controlled anala-
gesia group :

FEF EZHEFAA 62179} 124120 A 244
Z¥7k A 9] 217} meperidinea®3Fo] 223lA A
(P <0.05)(Fig. 3).

7) B4 AYPCATZ 1799 AR A
zHgo] 441(235%), 2A°] 29(11.8%), meperi-
dineF Aol FRZFiukgo] 64(35.3%)7F U=,
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AR APCATE 1479 ARANE 2dFo] 14(74
%) TRl 5(35.6%), V710l 14(7.4%)2
et

8) PCAcl Abg-ll wigh Az o] stfxe A4PCA
TM BEAYR 47t 882 %, Z=e|PCA
Fll A 85.7%24 A PCAZoNA k2 23tch.

9) & EF ZAE A3 AlAotel A AA2go]
H A-S ] FAES ehiA] dsth

i} &

TEF §5% Fesly] s AYPCAL At
PCAE o|43te AFAS Flste o] de 4}
452 eon, sy A wyger oA
Sep,

ARPCA7L ol HYFAA Y EFHcle o aaAo]
o270 g AFAEC] FE ARZE ) AHeH
ol 4. B3 AYANEF FEAUS d9 27
fo] o] AAPCA7} #46HA A&,

BHHdor PCAd &3 AH45HE IEAE mor-
phine°|A|gH, ALt AAIZks} Hz AEEFH =
GA7be] Za AWPCAZ FHXo $&F 2447
L AaFFe] gris dhAo] . wbH meperi-
dinex= PCAZ 244 a3 AE2H4-2 by
o w2 2R @A 7k Ao RErr 2y YAy
T AAREe] WAL} Ho]¥ PCAZ AHEAd
47 o Zo|n 53] F-olAl @e) AL,

19799 % oldl2 Ao FAoh} utES
e A olH YA A HeFodrt AlgEHT
onpen Aukel ol HekA A FodE AT Foiof H]
& FeF A% Eopz|olw AAztgo] Hov} sof
FF9 ©E Yago] 9lg F girpesna9,

o ALANE F 429 meperidine FoE
TFEE ZFAQ] 544 Aus)t 27)d 2%
= 9le] Aol s BB 5 A & 5 gldkn o,
25 AHPCAe AHPCAS i35 wjmg o
TEel AAHL glod ARPCA7L FF 2434 o
EFAYSE A3 FHRAE Eslm ggam,
meperidine®] A PCAAME-S vzt A%
ANEF F524E A8 Az Agsta 9led,
meperidine® ZL4PCAZ QYA +4F 535

&
A

Ak S8 AL AFSE olHFA A, A
Foig meperidined - 4-4AA7HE e
Aulgglo| At AtejFqlejAt FUF 15 EellA
v=d B5 H4E Jehdd. ol2§ wWE AFA}E
& otk HEF7| offer A So= HEH F
Zo] w23 HAlH el Fo7t et HFHFYo HF
9] i Fx7} 5EANM 308 o] FA7] W-Fo]
o}~ Brownridge5% ALY ANEF Ao
2.2 meperidine 50 mg2 FoFE& w@ 5Fd4 10
oo shdist Tl AFEAE eblicka gop®,
ARE AAelE we] EWY) 98 AR-FA FEss
Zo] Ha3dy o]& ¢l morphine°]2]2] o}HFA
AE ol43sted AANE Fo3l= ARt Fuelte
2 Fog Aol 25 o EFH3 o)t} 3 meperi-
dine FAvtFAY AAe] gler YAHezx H
F7 ¢l meperidineg H5rl3 o] A4 AHS$-
(3.8 mg/kg) &7 AZ AT FFAG
& BEQYE Rax Yo B AYdME Aut
9PCAE meperidined F43 FoA A= F
o FREUE 55 FEF 48R B¢ Ee
AL AT FEF 22 EARCR oeg)
£ et 2ok =23 ARYPCA AHEAldE ¢
F 275 oefo] AYPCA%S 25% H=gAq A
HPCA« vls} AFEAE Fgtoh ol ASPCA
AH4-A] meperidine-s A&A o2 T4 25 0.07
% bupivacained] WE&Fo=2 FAAAL A} A
o] $&F AFETd YUY E T 7T AR Y7}
Hr},

Tamsense FEEXFEF 2447 Fobdl A
PCA meperidinert-8-32 €% 24A17+53t 26 mg
/hr o122 7te] PCA 9 meperidiner}-&-32- A
7t4 18 mg/hre 2 AHYPCAo) ¥ ¢ 70% Hrtz
PP, Sinatrase AFENEF 247 F A
PCA+9 meperidineAl-$=52 681.2 mgolgix 4]
7k} Al4-2kL 283 mg/hr o B Al4-gko] u|£3} ¢},
e} BReeF 2%E A A9 meperidine
50 mg# 100 mgFoA] AFAEA|ITL 2217k A
10417t Ate]gehar spef2), paF 24 X705t A
= PCAA}4-A] meperidines%2 %S 110 mgelA
1000 mgo 2 Fxjmict zxpolr} @okeP®, =3 AA
MNeF 24475t A4 PCA AH4-A] meperidine
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25%% Azbd 5.8 mgolA 35.4mgeE #Hajuir}
zholzt wgket. BEAgAME 7% 48417 B¢
HAPCAZ meperidine®] A AH&3ko] 340 mg
olglx, AH-¥ el 110 mgoll4] 610 mge 2 4R 7Y
deitt Aol wkew FEF 24ALFL AR
AR 105 mgela 482178} Atd 2w ge
7.1 mgelglch. ol A7) Aol B} I e 4
Regolgic), o]AL AERFEE PE Al Y
PCA=S meperidineAh-§-gell dis] §-HAE3} o} A
oflE& wlzg AR ofrlo}glol A TEF 24417HE
Qb axFo] Fyel #s) 24%7F HHcky®™ ¢ A
F= FAZ sl Aoz A4t =3 55T
6~74¢] =Helz AHYPCAE £% meperidined
Folg 9tz g FAER gt ol ARAgGA F
Foll g g2 AEAY AL HAgoz AAY
Ak, obHFA Ao gt kel $dez A4
AHERE Ao 2 Az Fo AAY A7 9g ¥
e g Azpeo

AYPCA=} 79 PCAS] meperidinest-&32
s B HAPCAA &€F 55724 me-
peridine =31, 482]17t8] & 4233 FE5 ¥
1, 2, 6, 12, 24, 12l 48A}7} 4] meperidiner
Hap-gago] oA wskew], AlzbE A7k Apgsk
E 6AIZHA] elm 12~24A170742] AHPCAAA
B A AV AAES QXsE Aoz g4d
th ¥ 55 PUF 4841705 A PCAS &
g meperidine?| 453ke 2204mgo 8 HFAPCA
2R o 63%0l%ich ol €% 24A13HEst A7
% AEzko] 18.8mg/hr¥elgldl A Bl AL of
olgert ¥ 4ge HHPCAL L=aho ulsi A
Ao 2 @& meperidineo] 22 =YY AL A9
2 AgA Fdo] Uirl W-iql Ao Azt

A 24 HYPCAFNAT 1795 24
(11.8%)0 4 AstA epdr), 245 i ¥
73R o} HgAAF A WstA Jelule F4o)
ojt 09 B AgoAr ARAPCAZAL 141(7.4
%)% AR FFER Jepyrh AL Yoy
PCAZ AT 44(235%)8) ArRoj4 Hgc). RE
meperidine 594 TFAGAe dHeE: dor x|
EEAAS dodulsls oA Ry APy B
it Fegt 43 FAY A Haxe gt

weun QAT FAAE A BEl Aol g, £
A9 FEANME 2FGA= sl 2t &4
7Aut9] meperidineFAlolE £§&9] AuE FF3
= Aol Hadrl Fai7e AGLPCAZNA 549
35.7% )7} slglew PCASYF IHEHIUL o=
meperidine®] F4vF3 a3} ®9) bupivacaine ]
EEel e A=, 39 28] Ave
PCAwA 194(7.5%), AHPCAFAA 271514
o T4 #RATFe] 6 <(35.3%)7F ek A4
PCAZAA A7}pgiAlel WtE $ 552 27 AR
7} 24(14.3%)7} Slsid

Fare] PCAFY 9] BEEE Tl B4F
¢ A$e 9y, #EF A7 AYPCAFNA 15
4(88.2%), ALAPCATNAE 124(85.7% )52
BEqAS7 AHPCAFe] 244(11.8%) 7} PCA
FAA 341(21.4%)24 Sl RaEH o] BAELS
A PCAYE Azsts Aoz ey}, e}
$EF 558 #x9 Ao AMAAEEFY 3
& gqlEe] 3enzE oEE Fr AMF Wrls:
Zo] g3},

AHPCAZNA 124(70.5% )04 4% 3URH
AAotol Al BHTHE AAstH o $SFoae 59
(29.4%)%ct. A 9PCATNAE 59(35.7%) 4
Aotz B4R S4E%dth AkRoA meperidine
£ g FofdlAh) AgHeg Fo4Y A Aol
A g WA 5 gtk PR, B Agel A=
A e 2 ol AlMolEe] meperidines] o3& A
kLot 252 2 9 AHFAdo] gdd Aoz
Hol 2 §E F¥ meperidineely} normeperidine
9} Bztgol gigddd Ae® A=} Eo AAF
A7 955 9 iAets ¥FH5EE AL Fo
d7vl v d8 g Aeg g

AGANEeF $5& B A meperidine
& AYPCAS AU2APCAE AH43le F494] 2%
EFE vy Lu £eF 48A7FL AHPCAA
£o] 3543 B R A eH, FEF 48X
%<t meperidine®] F42%E 99 A Ak o
FEo #ageo] HAPCAWE AssAw, A
PCAYE: 2% meperidine& F4935t9 A% ¥
B ez ALAdNed B ARES A%
ANEF £33y 9 538 Z4r4F ke AR
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A ZAAPCAYel o fdolztn yzhsich,
# =

E AYL AgANe s $2 ARdA 553 25
#2lE 94 meperidined HYPCA<t A PCA
E At @ As oo e ARS dgioh

1) AMPCAF% 7Aut]PCAF7 o} AbR8] 1ol
AF, FEA7Ee 271 94

2) #EF 48475 $5HS(VAS score)= A
2 PCAT A 2A17bel Al ©J2)glA wgtoni 9]
TEF AN E & FFL Holt FA%AQ 9
&= sdgl=

3) #43% 48217+% 2] meperidines) AALE
B A7 angd J4ae|PCAFe]l A HPCAT
oAl A Bk oelglAl At

4) EF 1, 2, 6, 12, 24, 18] 4847 o] 4 me-
peridine®] Fa84%2 ARPCATA A4PCA
R} 77 Al

5) €% ¥541% ¥ meperidined] 23 Fojge
AT PCATA B Hgcl,

6) F FFHUFHE 647, 6A17A] 124]7,
12217k A 24 417Y, L) m 2447 o) A] 484)717}k%] 9]
A7k meperidine?] &Rk ARPCANA 6
AZARI 2} 12417k A 24 X170 A el A 2 ejolA A

I FaIRabes Hew, A9dPCA Fode &
A7, 2ok, 28, B71F % FUA dage] Ad
ot AsAZE deg A4E itk sEAAE F
TolA 2F epdA) @it

8) PCAAMES WEx HUPCATA 88.2%,
et PCAF A 85.7%2 HAPCAFNA ®9ta,
FEoA BuEg v g

9) ¥ EF R4 QAR Agete] A
Zgoht AAT S ¥ALe it

oldoR AT AYANES L AR me-
peridined ©]4% $&F FZA=ES 934 PCA
E AT At AGLPCAZL AHPCAq vl& 44
& Aoz Yz

# 1 2 #

1) Cohen SE, Subak LL, Bose WG, Halpern J. An-
algesia after cesarean delivery: patiemt evalua-
tions end costs of five opioid technigques. Reg
Anesth 1991; 16: 141-9.

2) Eisenach JC, Grice SC, Dewan DM. Patient -
controlled analgesia following Cesarean section: A
comparison with epidural and intramuscular
narcotics. Anesthesiology 1988; 68:; 444-8.

3) Harrison DM, Sinatra R, Morgese L, Chung JH.
Epidural narcotic and patient -controlled analge-
sia for post-cesarean section pain relief. Anes-
thesiology 1988; 68: 454-7.

4) Smith CV, Rayburn WF, Karaiskakis PT, Mor-
ton RD, Norvell MJ. Comparison of patient-con-
trolled analgesia and epidural morphine for
bostcesarean pain and recovery. | Reprod Med
1991; 36: 430-4.

5) Yarnell RW, Polis T, Reid GN, Murphy IL,
Penning JP. Patient-controlled analgesia with ep-
idural meperidine after elective Cesarean section.
Reg Anesth 1992; 17: 329-33.

6)Rrass JA, Harris AP. Sakima NT, Zuckerman
RL. Pain management after Cesarean section:
Sufentanil PCEA vs. morphinelV-PCA. Reg
Anesth 1994(in press).

7) Glass PSA, Estok P, Ginsberg B, Goldberg JS,
Sladen RN. Use of patient-controlled anaigesia to
compare the efficacy of epidural to imtravemous
Sfentanyl administration. Anesth Analg 1992; 74:
345-51.

8) Parker RK, Whete PF. Epidural patient-con-
trolled analgesia: An alternative to intravemous
patient-controlled analgesia for pain relief after
Cesarean delivery. Anesth Analg 1992; 75: 245-
51,

9) Sinatra RS, Lodge K, Chung KS, Chung JH,
Parker A, Harrison DM. A comparison of mor-
Dhine, meperidine, and oxymorbhone as utilized
in patient-controlled analgesia following Cesarean
delivery. Anesthesiology 1989; 70: 585-90.

10) Brownridge P, Frewin DB. A comparative study
of techniques of postoperative analgesia following
Caesarean section and lower abdominal surgery.
Anaesth Intensive Care 1985; 13: 123-30.

— 263 —



—The Jounrnal of the Korean Pain Society : Vol. 8, No. 2, 1995~

11) Charkravaty K, Tucker W, Rosen M, Vickers
MD. Comparison of buprenorphine and pethidine
given intravenously on demand to relieve postop-
erative pain. Br Med ] 1979; 2: 895-7.

12) Bennet RL, Batenhorst RL, Bivins B, Bell R,
Graves D, Foster T et al. Patient-controlled an-
algesia: a mew concept of postoperative pain re-
lief. Ann Surg 1982; 195: 700-5.

13) Harmer M, Slattery PJ, Rosen M, Vickers MD.
Intramuscular on demand analgesia: double blind
controlled trial of pethidine, buprenorphine, mor-
Phine and meptazinol. Br Med ] 1983; 286: 680-
2,

14) Graves DA, Foster TS, Batenhorst RL, Bennett
RL, Baumann T. Patient controlled ancigesia.
Ann Intern Med 1983; 99: 360-6.

15) Tamsen A, Hartvig P, Fagerlund C, Dahls-
trom B, Bondesson U. PCA therapy: clinical ex-
perience. Acta Anaesthesiol Scand. 1982; 74:
157-60.

16) Yaksh TL. Spinal opiate analgesia : Characteris-
tics and principles of action. Pain 1981; 11:
293-346.

17) Behar M, Magora F, Olshwang D, Davidson JT.
Epidural morphine in the tretment of pain. Lan-
cet 1979; 1: 527-9.

18) CousinsMJ, Mather LE. Intrathecal and epidural
administration of opioids. Anesthesiology 1984;
61: 276-310.

19) Cade L, Ashley J, Ross AW. Comparison of epi-
dural and intravemous opioid analgesia after
elective caesarean section. Anaesth intens Care
1992; 20; 41-5.

20) Keenan GMA, Ruiz K, Akhtar TM, Shah MV.
Patient-controlled andlgesia after thoracotomy:
Thoracic extradural vs iv. fentanyl. Br J
Anaesth 1992: 69: 533-7.

21) Grant RP, Dolman JF, Harper JA White SA,
Parsons DG, Evans KG, et al. Patient-controlled
lumbar epidural fentanyl compared with patient-
controlled intravenous fentanyl for post thoracoto-
my pain. Can J Anaesth 1992; 39: 214-9.

22) Glynn CJ, Mather LE, Cousins MJ, Graham JR,
Wilson PR. Peridural meperidine in humans:
Analgetic response, pharmacokinetics, and trans-
mission into CSF. Anesthesiology 1981; 55: 520-
6.

23) Sjostrom S, Hartvig P, Persson P, Tamsen A.

Pharmacokinetics of epidural morphine and me-
peridine in humans. Anesthesiology 1987; 67:
877-88.

24) Tamsen A, Sjostrom S, Hartvig P, Persson P,
Gabrielsson ], Paalzow L. CSF and plasma ki-
netics of morphine and meperidine after epidu-
ral administration. Anesthesiology 1983; 59: A
196.

25) Justins DM, Knott C, Luthman J, Reynolds F.
Epidural versus intramuscular fentanyl. Analge-
sia and Dharmacokinetics in labour. Anaesthesia
1983; 38: 937-42.

26) Brownridge PR. Epidural and intrathecal opiates
for post-operative pain relief(letter). Anaesthesia
1983; 38: 74-5.

27) Power I, Brown DT, Wildsmith JAW. The ef-
fect of fentanyl, meperidine and diamorphine on
nerve conduction in vitro. Reg Anesth 1991; 16:
204-8.

28) Armstrong PJ, Morton CPJ, Nimmo AF.
Pethidine has a local anaesthetic action on pe-
ripheral merves in wvivo. Anaesthesia 1993; 48;
382-6.

29) Kaza R, Lawlor M, Allen W, Ranella L, John-
son C. Epidural meperidine provides surgical an-
esthesia for critically-ill patients undergoing
major surgery. Reg Anesth 1993; 18(suppl 2): 57.

30) Tamsen A, Hartvig P, Fagerlund C, Dahlstrom
B. Patient-controlled analgesic therapy II: Indi-
vidual analgesic demand and analgesic plasma
concentrations of pethidine in postoperative pain.
Clinical Pharmacokinetics 1982; 7: 164-175. IN
Sjostrom S, Hartvig D, Tamsen A. Patient-con-
trolled analgesia with extradural morphine or
pethidine. Br ] Anaesth 1988; 60: 358-66.

31) Dahlstrom B, Tamsen A, Paalzow L, Hartvig
P. Patient-controlledan algesic therapy IV: Phar-
macokinetics and analgesic plasma concentrations
of morphine. Clinical Pharmacokinetics 1982; 7:
266-279. IN Sjostrom S, Hartvig D, Tamsen A.
Patient-controlled analgesia with extradural mor-
Dhine or pethidine. Br ] Anaesth 1988; 60: 358-
66.

32) Torda TA, Pybus DA. Comparison of four nar-
cotic analgesics for extradural analgesia. Br J
Anaesthesia 1982; 54: 291-5.

33)Cade L, Ashley J. Towards optimal analgesia
after caesarean section: Comparison of epidural

— 264 —



—~d5EEA:A8H A 25 1995~

and intravenous patient-controlled opioid analge-
sia. Anaesth Intens Care 1993; 21: 696-9.

34) Sjostrom S, Hartvig D, Tamsen A. Patient-con-
trolled analgesia with extradural morphine or
pethidine. Br J Anaesth 1988; 60: 358-366.

35)Houghton IT, Aun CST, Gin T, Lau JTF.
Inter-ethnic differences in postoperative pethi-
dine requirements. Anesth Intens Care 1992; 20:
52-5.

36) Ferrante MF, Orav EJ, Rocco AG, Gallo J. A
statistical model for pain in PCA and conven-
tional intramuscular opioid regimens. Aneth
Analg 1988; 67: 457-61.

37) Parker AJ, Sinatra RS, Harrison DM. A quali-
tative comparison of pain with the McGill pain
questionanaire using meperidine, morphine, and
oxymorphone in PCA (abstract). Anesthesiology
1987; 67: A 239.

38) Wittels B, Scott DT, Sinatra RS. Exogemous
opioids in human breast milk and acute neonatal
neurobehaviour: A preliminary study. Anesthe-
siology 1990; 73: 864-69.

39) Kuhnert BR, Kuhnert PA, Philipson EH,
Syracuse CD. Disposition of meperidine and
normeperidine following multiple doses during
labor. Am ] Obstet Gynecol 1985; 151: 406-15.

— 265 —



