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Comparison of Patient Controlled Epidural Analgesia Alone
and Patient Controlled Epidural Analgesia
with Continuous Infusion

Dong Hee Kim, M.D. and Tae Soo Lee, M.D.

Department of Anesthesiology, College of Medicine,
Dankook University, Cheon An, Korea

Background: The purpose of this study was to determine whether there is any
advantage for a continuous background infusion during patient controlled epidural analge-

sia(PCEA) for postoperative pain control.

Methods: 60 patients scheduled for elective cesarean section under epidural anesthesia
were assigned randomly in a double-blind fashion to receive fentanyl and bupivacaine by
PCEA with or without background infusion for 48 hours postoperatively.

Results: Total amount of fentanyl and bupivacaine consumption and degree of sedation
were not significantly different between the two groups. Visual analogue scale(VAS) pain
scores at 24, 36, and 48h and sleep disturbance were significantly lower in background in-

fusion group.

Conclusions: Administration of fentanyl with bupivacaine by continuous background infu-
sion is appropriate for PCEA for postcesarean section pain control.

Key Words: Analgesia : patient-controlled ; postoperative. Analgesics, epidural : fentanyl;

bupivacaine.
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T 5% 4¢F 5 ARl 24349 fentanyld
bupivacaine®’$ F3FAt2AAAPCA  pump,
Walkmed®, Medex, Duluth, US.A.)& o|48loq
T3t &5 A §FAtEA 71 olide
755 olek §A dALE AL FYL HEEe A
o] & oE T3 AFEA, @4 usx, 2
4 52 zolE dolrel FFAVIEHA UL A
& FUY W8 dA F84S Wy, ALA
Mg ¥ FF A8 HA3 fentanyls} bupiva-
caine? o §% 9 Fo uhys A3} 9Jato
AA)EH e}

thed oy

€ A7 $eF FF5 AEE 45 A 9y
3l HgANTEol clAdE uiZobH e s R F(ASA
Class)d A= L2go] sidels 4% 6098
giate 2 stef AAjsiedct #@ate] dF, A, AF,
A} MEAGYN 4 £ 5L 43 Fo3
Aoz} §14l=H(Table 1).

oL FEF 7o XS Wstm, Awte] npgey
29 30 dsled ofd Puis EEXa g
2B AT FAH o3kl olEe A A glo]
e st 15~2087) Ax 1LY sext
A gde HF B2 F vpAaE ¥8te] 5L/ming
At sk, Ads, A, $aAEE
SAagdon 547 2A7] A4e A gk

}&ole] AelR BAe A 2,3 B¢ 34 257 A
Ao 17gauge Tuohyd o2 AFA AL 0|43
o 74dt9)7& Axlsl3, 19gauge steHlE S Aute)
FWE 4~5cm AR F nAsdd, 3AF A
Ab 491912 53 § 1:20% epinephrinec] #7}9
2% lidocaine 3mlg Al§ F9¢ 8t x|Fatsrte)
o83 2 AEA g 2e galsias AP
& ¥4 lidocaines M43 Foddtod paA
ol Al 4 FFo ol2x® i adrtx Foi" 2%
lidocaine &4-¢ 7|535l3 792 fentanyl 100
ugE 7 F484c). g9 ag) ephedrined ¥
st & vlAF = $A 220% AER F4
ARk, 4EY 2% A4 F 2% lidocaine &
%, & FEAT 59 BEE $99 Heolrt 9dd

Table 1. Demographic Characteristics

Group 1 Group 2
Agel(years) 30.1+10 293+12
Height{cm) 157.8+3.0 158.1+2.2
Weight(kg) 643+1.1 653+18
Parity(nulli/multi) 10/20 12/18
Repeat cesarean section
(number of patient) 19 17
Duration of operation{min) 487%19 53.1+20
2% Lidocaine used(ml) 226+06 2L.3+05

Values are mean-tSEM.

There is no significant difference between the
groups.

Group | (n=30% hybrid group, ie., with back-
ground infusion.

Group 2 (n=30% demand group, i.e, without
background infusion

(Table 1).

a0l By AF #xe 35 AxE Yrislw,
bupivacaine 0.125%, fentanyl 5 xg/ml7} £
200 ml $-1¢ PCA pumpel ddstod Bx1e] 7w
9] sheel2g $3ld WA <do|B 5mlE Fage
2R3 F TR FFo® el 13€ 2ml/
hrg A4F4] sldA #2171 PCA BES ¥& 9
vicl 1089 A3 402 2mle] S8 $49
== qa, 23S AEF glo) 2mle S/
o] 10¥9] =4 142 F4 HES It 59
42 2o JA$E AztG 132 53, 278 632 A
iz, Ae oF Fods E78ly 5347
5 olaeln] Ayt Mx E FAE Ys: A¢
ketorolac tromethamine(Tarasyn®) 30mgg
25 d5E o F FA3FE SRS 2 F
8 %01, 2 6,12, 24 36, 48217t} ¥5AE,
LA, TE, 2%%F, EUR5E Wl 3§57, ¥
&, Aul, BEFAALEHRE(Sp0,)E St e,
7le} Rt &% 24420 48417 F4¢b PCA
pumpZ E3l9 F£49% % fentanyl?¥} bupiva-
caine 23& 7|%3ch #xte] FFHELE VAS
(visual analogue scale) % HLE, 24, TE,
%%, EY, F9%8) 5& 4 point scale (¢
none, 1: mild, 2: moderate, 3: severe)®& zz}
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Hrpekgdct.

&% 4847 PCAZ 5¢ $3A=2% $asy,
A7 ¥ & 94A R #Arl £3X 84 o
g wEc s H94(superior), $5(good) 2E
(fair), % (poor)2 & Hro] Hrlste g sqc}.

7z} Ase HFP+EF 2} {mean+SEM)E 7=
&, 4 deojete] g4 #£4& unpaired t-test,
Mann-Whitney U rank sum test®} x* test,
Fisher’s exact frequency analysis%?]%fi}?\ie_
o, pgte] 0.05 vigtdl H¢E FAHe2 ooy} gl

£ ez dgch

E-| =

€% 2441715} 48417 F<t PCA pump® %39
545l fentanyl®} bupivacaine® e HA|7bvd|
AA 13l 239 ®igte dAZ gokoy, FAHe
2 gv] e Aol L, FT LF 4847 B9
Eolzt %9 o 60%71 A, 40% H=s} FHAd
Foq=dct. AHHe 2 #xr} PCA pump mod-
uleg ¥& A% e 13l A 163 4
0852 A7 1.23 9= 27 3N 263 B4 14
e A7ig B 28 A 59459 (Table 2). 2

Table 2. Fentanyl and Bupivacaine Dosage Re-

quirements
Group | Group 2

Fentanyl(g)

First 24¢h 63551325 619.6+28.8

Second 24h 421.2+264 33704184

Total 1056.7+25.1 956.6:+34.9
Bupivacaine(mg)

First 24h 180.4+20.6 154.6+7.2

Second 24h 1052+66 854145

Total 285.1+215 240.1£8.9

Az Az 1¥E AL FolekE 2¥¢sto fen-
tanyl 26.4 g, bupivacaine 7.5 mg, 272 fen-
tanyl 25.8 g, bupivacaine 6.4 mge] ¢ Fois
den, A73F 17 fentanyl 17.4 ug, bupiva-
caine 43mg, 2%& fentanyl 14,483 bupiva-
caine 3.5 mge] M2l T4

VAS 5345 AAL del ZA 1de] 23
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Fig. 1. Patient assessment of pain is described as
VAS score after operation.
Data are expressed as mean+SEM.
Groupl (@=30k hybrid group, ie, with
background infusion
Group2 (n=30) demand group, ie, without
background infusion

Table 3. Patient Assessment of Effectiveness of

Therapy
N (%)
Group | Group 2
Superior 1560) 10(33)
Good 12(40) 7(24)
Fair 3(10) 1033)
3(10)

Poor 0(0)

Values are mean+SEM.

There is no significant difference between the
groups. i

Group 1(n=30% hybrid group, ie, with back-
ground infusion. «

Group 2(n=30) demand group, ie., without back-
ground infusion.

N: number of patients ‘

There is significant difference between the
groups (p<0.05).

Group 1 (n=30)% hybrid group, ie., with back-
ground infusion.

Group 2 (n=30) demand group, i.e.,without back-
ground infusion.
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Table 4. Incidence of Adverse Events

N (%)
Group | Group 2

Nausea, Vomiting 8@35) 7@35)
Pruritus 7(35) 8(40)
Sedation 12(60) 15(75)
Sleep disturbance® 6(30) 15(75)
Numbness 3(15) 2(10)
Headache 1(5) 16}

Dizziness 1) 16)

Urinary retention 4(20) 3(15)

N: Number of patients
*There is a significant difference between the
groups {(p<0.05).

Group 1 (n=30): hybrid group, ie., with back-
ground infusion.

Group 2 (n=30% demand group, ie., without
background infusion.

ulato] Yoti=ul &3 24, 36, 48217t 1Fo] 9
o] <A @& £xE BAcHP<0.05)Fig. 1).

F5ARY AT B PE2u = (Fe] 239 ¥
stod ofn] oA EUE=H(P<0.05), 179 A% A%
B} A PR 39S Aslans 2% $
T FLE By, 22 ARAL FoA=A] ot
g ale] ZEG AdYolx £33ty E5o] S
T HES FEA o3 Uyt A AL F uES
2E ATE e, $52d0] AdE o) F xR
Eg A5 AdE ddedl, 23 1050 olgl of
F2 8% AFENE Bx Fabgc} stez, o)F
249} ketorolac 578 wttH(Table 3).

Fago e 27 &AM, o el Fol gF3k
olu] 9l o] glel v, 4 point scale 4 2
o]k 5 F2%, 24, TE, 245 Ax T
b Aelzl gldled, olF 2R dWokE A8 glol &
A, £HPRE 24T FAE= 2704 2o gl
Al #steh(P<0.05). &3, SpO, 90 <15}, A¥
sf, A, W9, shge =0 olFot 9%, At ¥
% Tl ¥95L Jehdbx dsici(Table 4).
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7] opdFA A} FavtAAY E£F T 9

AM AR HAEFE2E, FAE AATA A 243
o AEEY4E FHATIEE, 7748 AHEA] Mo A
FEH dge] men, AFaAV} o e, AF
A& A zte] AoiA 1, ARG A o).
58] olHF AAo] Agrel FartAAE Assid
g 7 AFadE ¢ 5849, ScottEYE 1000
Bl £F #A4F YA oR 0.1%9 bupivacainedl
fentanyl 1 pg/ml, 5¢g/ml, 10 pg/mlE 747+ H7}
stoj Aute] Folyd A3}, fentanyl | pg/ml F99
T+ £Fa4e] yA4Hety, wE Foi&er 275
o} vi3 g glel Aol Fupgr o, 5 ug/miFel 10 4g
/mly ¥} Re&r Fsb glo]l AL S8
fentanyl2 453 AFEFAE Jehligledl & 47
4 0.125% bupivacaines} fentanyl 5 pg/mi
E A3t 58 AFIAS ATt 9 old
kAl A 2t g7 A48 0.1% bupivacained] 2§
SRRtz ¥ EE ARG Ryl gledd i
ANzyg Fq) okol $e Aol FArE Ha, bupi-
vacaine 0.1 mg/kg/hr AE7} Foi¥l Hyoxe
7rteld 5o F4bo] vehA @3e}. & ScottFY
¢} bupivacaine® fentanyl 1pg/ml L9
A7k FolzF 11.8+4.8ml, 0.1% bupivacaines}
fentanyl 5pg/ml E£3-4942 79+2.7ml ¥} &
AFe) e 1 Fo o] Aded 0.125% bupiva-
caine® fentanyl 5pg/ml EFLN ARLA] 3¢
FF 528 ml(1F), 516 ml2F), X 3.5mld
), 2.8 ml2%)°] Foi=lo bupivacaine F-4%
o] R WF 75 mg/hr(1F), 6.4 mg/hr2F), T4
3 4.3mg/hr(1), 3.5 mg/hr27) AEE 0.1 mg
/kg/hrell Z47Asich. £ oe] Y 59 FA4e] 15
%(13), 10% 234 LYot 2F Fidel A
ojste] Rgeh} sig} &Fole Ao} gldden x4
Az €F 2447 Foley=x#& AA} F 20%
(1), 15%@2F)A0A gAd=gdert 25 AA4g 4
= Reolx Yoy 55A8 8 6~12A0+F A4
o2 ZAbo] AlgbArt. Fentanyle &% 3 24 A7
59k 26.4 ug/hr(13), 258 ug/hr@F)o] 27 Fof
slgj=d), ol Azt fentanyl &% Foirjel A4
g 22 1.3 ug/kg/hr" o] AutAR o} g3kolyn,
bupivacaine §o{9] #4422 sgare] p4¥ Ao
2 Asgd =23 £F 3 447 ¢ F49%2 F
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fentanyl §3-2 635.5 pg(1¢), 619.6 xig(23) A=
2 Boudreault5®°] £F A 2447t 542 0.1 mg/
kg/hr®] bupivacaine® §4 T3] $5 1%
79§ & PCA fentanyl €% 405+110 zg(mean
+SD)R} ggkov} AE59] #W-4-A12] 10004245 g
Boe AE] e Saolgich. =3 138 279
fentanyl 5§ <ko] AL AL 2F 599 keto-
rolac @57} 44& £ o2 Au ),

- 7%t9] $3A7F224 (Patient controlled epi-
dural analgesia:PCEA)2 799 o}H}A A2 ¢
3 AFAFe PCA2 #24(flexibility)s ==
Aol AH A2 FFEHYLE A&Hql At
F9l4 (continuous epidural infusion)®} ¥u]E A
AL & AFAHAE BT Fos= ofdHtA
A g3 a: ARE AFE 5 U Al 222 F
¢ 238% 7 dde a4=e ZAEe 2-8e Tt
AG®, 2 PCA 7156l dA49 A&7 F9)
& WestE=slY) Q¥ ©E AEaY, A=y i,
Sz alole didtds ofA =3tel x|y} g
Ferrante 5”& AR #48 e 28 0.125%
bupivacaine®} fentanyl 2 pg/mle] PCEA X #|
Z¥4 #Hxz g 7% (maxinum hourly demand
dose)?} 33%E ALFYUFer T o] A%
37t 1 %< ¥32, Vercauteren5'2
ALANs44 F PCEAE o]£% sufentanyl 59
Al A& Falgel wgo] iAo o E Foigte
Zaad glo]l Foig vl g oF Rzgq &
9 ARG k. AR2E o)8g PCA Al =
599 4L FARY FEFY 24l Y, Adx
% 52 FVHZ e R E FaARHTY, AY
ANge Fo AeEFdE FAANHoH, FhET
© ol o HAgEdE B3y U9 v
PCEAA® o a5 39317 Y8l £ A58 A
ARt 2 2% AgA F9] Wee] AgEAI} o
i, FURdE Aoy, Fo 4F 57 B
Z4 Aol £ Aolrt A& Bk ot diAg
2% VAS 533571 &l Sof visle 29k,
ol At Feo| AR FAARZ £F 2477 o]FHH
t I B3P 59 FFe] F/EHAY) dAEQd A
o8 Atz

¥ AF% 27 3944 PCA pumpe] ARAA7}

£ A47L B ol LA G| F
dslE 179E 9] 232 @Al oSy A
22 opFo] Foiso] stz o] HARE A
o] ohd7z} Aztse, Ael A4 S mie }3Je 32
PCA pump U9 371% AAZR F AXE AR
ol FEFY A7 1~2A1 Ause] §5¢&
348}9 ketorolace] 2F5H3lew, |5 5 7|7
o g 5 FAskdTh w2 3] 27 AR
o T WES 72X 42, A% 55 I ¥4
7t £% e d38FL A F4ol He 1E3:
g3 2FolAE ol AS AHFH dEFQle] dHER
5% 23] AuAez Y5z, FUF FEFY
etso] 5Fo 3 £iAdE ¥ AvT wokth o
2§ olfE 2% 10%e] ¥ AFEHAE ¥A X
st} g olF 29o] ketorolacF& Wote
4 ols Efo] ¥FEFe] olfelieyt PCEAVL
A2 o]Fo] AAYL ketorolac ] THF =<
PCEA 5oi489] vio] §£AHo] 7ledtnz A
AR wjxed] 3§ 7l A A7 ok Algd
t}. 22|88 ketorolac®] 49 279 59 Ax
A4 Aglslojo} Yo} £ AP Fao) A&F9
Y 44 offo) ©Z ulE JFolnz § A A
ol ZgA7712 shsdch

Scott5Y & &€F 5FA8E (.1% bupivacaine
3} fentanyl®] A% 545 W4 27 24 - 7
E 3.1%, 2%9% 102%, 8% 74% So] HA4=H4A
=, £ d79d4E 4 point scale 4 2 o|4}e] 3
Z wAguts 7183 A o4 - FE 47 35%, &
k2 35-40%, ZE|¥ 60~75%2 A3 ¥2 W=
2 Jehgor} 7t SAE 25 W 4EFo glo]
2348 285F% Ad=z 2d=gled, 3FEAs A
3 59 A4 34 9. FHANE 34
g B 23] SvlAl gkl olF di¥-Re]
HE S 53508 Fo] MAY, ok=d PCA module
£ E32ot Ivh= 7Zhtad, PCA pump ARAA
45, FEF Bdgte]l g W dol=tn &
Astedeh. =3 A7z F419 sl o] o)
7} 2cm wjgtal Aol AL Yo B ojgHE Wl
57} grtEee?, 2 dAfdAe steH2E 7
AU 3~4cm AR, £25F Fo|A ¢xE o
3] nAslgenz shdd el X o]} 3,
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A 52 4 vehdA ool Az’ §sugol
itk

¥ 479 Az vlFe ¥ o PCEAE oj&%
FEEAYe AT ddeAte] Ada f39 PCA
© pump AHE&E 51, uhARe] oy, HAddlxe] &7
dAsHN A4=gd el #AE FAld wFAA
T Az, ¥ 154 AF5A F9e 2858E A
% delz: 4 slen Alzkgk Babs glo) Asbaq A
FENE AE F 3 vz by ubgolr), oy
PCEAst @4 dA&eke] A& Fole A4E A
o] Foefol} g F7) glo] WMEEF9} Ao
HEHELE Foli, pHAdL Al 4 e A4
g Fopibyie] ek viEe] fentanyl I mgel &§
¥ 0.125% bupivacaine 200 ml& <% 313 3/5,
EAd 2/54 58 S5 et Fojzlm, vZE A
EAE ketorolacd Hgo wa} TFdE Ao} A7t
& FAg glol abAstA AFENE dS F Ade &
F E5A84Y shigtn Atg s

n
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# 1 2 #
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