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=Abstract=

Effect of Epidural Morphine and Bupivacaine with Hypertonic Solution on the
Duration of Analgesia '

Wook Park, M.D.
Dzpartmaent of Anzsthesiology, School of Medicine, Soon Chun Hyang College, Seoul, Korea

Kwang Won Park, M.,
Dzpartment of Anesthesiology, Yonsei University, College of Medicine, Seoul, Korea

Recent studies have shown that narcotic drugs produce an unusually intense, prolonged and
segmental analgesic action in man whan injected into the spinal subarachnoid or epidural space
(Wang et al, 1979; Behar et al, 1979; Cousina et al, 1979; Magora et al, 1980, Johnston
and McCaughey, 1980).

Since 1960, many investigators claimed that low molecular weight(LMW) dextran {ncreased
the clinical duration of lidocaine(Loder, 1950; Loder, 1962), tetracaine(Chinn and Wirjoatm-
adja, 1967) and bupivacaine(Kaplan et al, 1975) in man but the mechanism of the action of
dextran was unclear. But Curtiss and Scurlock(1979), and Buckley and Fink(1979) claimed
that LMW dextran has no effect on the duration of action of bupivacaine in animal studies.

The present study was performed to evaluate the clinical efficacy of analgesia by the
thoracic epidural injection of morphine and bupivacaine mixture for the relief of pain due to
fractured or contused ribs, to evaluate the duration of analgesic effect by the use of the above
mixture in a hypertonic solution(dextran 70 or 50% dextrose in water) and to observe the’
possibility of improvement in the lung function after the pain block. The complications’
followi_ng the pain block were also observed.

The 50 single thoracic epidural injections of the mixture were divided into three groups:

Group 1(n=15) served as a control group and drugs used for the relief of pain were as

follows(Mean+S.D.): morphine(2.13+1.64 mg), 0.5% bupivacaine(3.10+1.04 ml)
~and 0.9% saline(3.64:+1.11 ml). )

Group 2(n=16) served as an experimental group and drugs were as follows(Mean+S.D.):

morphine(2.131+0.72 mg), 0.5% bupivacaine(3.0610.77 ml) and dextran 70(3.75-+
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1.29 ml).

Group 3(n=19) served as an experimental group and drugs were as follows(Mean+S.D.):
morphine(2,42+0.51 mg), 0.5% bupivacaine(3.21+0.71 ml) and 50% dextrose in
water(3.68+1.11 ml).

The results are were follows:

1) The number of patients who obtained excellent and good analgesic effects following the
block were greater in the experimental Group 2(94%) and Group 3 (90%) than those of
the control Group 1 (80%).

2) The duration of pain relief which lasted more than 3 days after the epidural block was
longer in the experimental Group 2 (81%) and Group 3 (75%) than those of the control
Group 1(67%).

3) The pulmonary reserve(FVC%+FEV 1.0%) of 27 cases who were treated by the pain
block between 1 and 31 days following the chest injury was increased to about 13% than
those hefore the block, and that of 13 cases between 32 and 82 days following the chest
injury was decreased to about 4% than those before the block.

4) Of the complications following the pain block, there were 5 cases(10%) of nausea within
2 hours following the tlock, 4 cases{8%) of vomiting after 2 hours following the block, 10
cages(20%) of pruritus after 3~4 hours following the block, 17 cases(34%) of trangient urin-
ary retention which lasted 8 to 19 hours, 3 cases(6%) of headache within 2 hours following
the block and 2 cases(4%) of dural puncture.

In conclusion, it is suggested that the clinical duration of analgesic effect produced by
morphine and bupivacaine mixture can be prolonged by addition of the hypertonic solution

to the mixture.
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T F LA Y EFG 99 tonicity 7} AFE
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F Aoz ot LAF FHEE RIS T o]
A3t FYAH nas sl

AT oHA B W
D A74

1981 s¥Hu 1982W 44 AR ¢AgAY L& &
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o] BrhEst £22 dolu gAY ¥E vy
£8 4 godd @55 (severe pain) 22, 73 4
3FL ErbsdAgl 222 AS deoiy dAY %E
HEgz €9 4 dod S5 =55 (moderate pain)
282 AR @ 50l d3Ha AZFE A A
i 222 dejv AV & AR geE
P5¢ 2ok EHHA o A EESF(mild pain)
o2 AFedA fF2t T4dte FIAHEFSY =S
3xtA 2 TEsglH

(3) Ciel&FHe RiEHY

£33 A=t (pain block)Al AF-ofe A ggrer] 7
uho] AR QL AT SR £
e 44235 F30 A% AT STE 49
Hel d& WE(HER) FFT4AY FAEAR FL 57
£+ A9sigch. WA Axsbe $H+ 94 betadine
3} 75% alchohol & & 5-3l3 0. 5% bupivacaine 2 ml

“E 25G. B2 ALE AXAEHAE At A3TA

A 24 (midline approach)& J=H31 ¢ 224 3 el
A 4559 wikoe g, 27324 (paraspinous appro-
ach)-& 2] 78] A Fe]4 BE Y FHaA 152 w
3o 2 A a3l Cousins ¥ Bridenbaugh(1980)¢] ¥
73 GAAAY & gstgon A Ze Ag44y
(loss of resistance)® & 2tql k4w,

(1) EFE gel €Y 8 8%

A 1WA 4%2b5e]d morphine 1mg A=, Al 4
2 7%7k%o]wW morphine 2mg A= 23 A} 63L&
7914 1257+%¢6]® morphine 3mgYEE EFs§
et

Zol 4 £FT 3FFY FESHL FEd Wl
A4EAd o 20A 3mlygejglen] ofujo] A48H
€ 4mlojglxn A $4L 10mlE &25}3A dkedl.
E5% 0.5% bupivacaine 3} 344 F& 1449
9] E¥9&¢ 0.125W R 0.25% bupivacaine¢] HE
5 gk

wlel4 morphine 8 EF%L 35 A=) A G
w2} FahskAl = ehoket

(5) MEEIL B

ARFE 15873 AZEFE dAY gy &= &
7 Aol trle Fid $54435E 9 b4y §
FAEL£43=E T3 5] A9 dod ¢4
(excellent), F3Hq FF& =7A Xkt 445
b 27 dotgled FF(good) 12 n F3H FF5L
AJEL FEA A A FYGEEAAEN £ F
Fihd Aol (fair)@ A SEAHE 394l 2 RS9

(6) XIERIZ7|2Le 7iE

F5ALE ARASTFA A F5E A =
4 d7AAE FA4Y TR S der 438 o
A& 44 A5ASA el Faige

(D ®HIlsHA

409 9] 3-2}o) 4] Autospirometer AS 1000& o] &
e 5 3083 F 24 2kl YA W%
4+ 3389 ed 2 A3+ Shapiro(1981)9 444

WA AN E J494 FVC%+FEV 1.0%3-¢ Al

Absta, FA4EH Aol 1A 316 Fdte 2795
24 8294 F3t 1394 HEtd FEAYA I
% s 7] 5o v] 8 (pulmonary reserve)d] HF3H-g vl
a5ty =

D ERIS 2E

A Al 13l g A 129 9 39, A2Fe]
139 ® 3% iz A 3Fe] 189 ¥ 1Fejdw.

% A 1,2 2= 3FdlA HTdy (Mean
S.D.)& 36.8+8.0, 39.6--9.8 & T 40.1+12.14¢]
siel. :

Ay A LA SR L FEAAel 4412
9 %39, Al27d4 149 ¥ 29 zHT A 3F
A 169 % 399195 ,

U % AR A 12 AF 74 ¥ 89, A
230 159 9 18 2w A 3F] 129 ¥ 790]
5 _ '

Al fg2e QAL EF 0 wFerA s (AS.
A) 23402 Clags 1 § 271 Al 1 ol A 4 149
%139, A22dA 1589 % 19 2ela A 3TdA
179 9 23] 31=H(Table 1). '

2) ERoatysy

A4¢ G F AL A AP AR Az
& 13 E Al 1,2 % 33 ¢4 69, 59 %
59, 1A 257 Al 19 234 247 19 o 29, 2
WA 353 Al 1,2 9 3F9 ¢4=2 349, 29 ¥ 14,
3dA 47 Al 2 ¥ 32A FF 39 % 43, piA
65 ATolA 394, 6WA 85 Al 1, 2 R 3T
A2 19, 19 9 359, sdx 103E A 3FAAE
249 Zela 12Fe14e A1 9 3FdA T4 184
o] 1=} (Table 2). '
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Table 1. Distribution of the Patient Group

Table 3. Severity of Pain before the Block(%)

Group Group 1 Group 2 Group 3 Group Group 1 Group 2 Group 3
) . n=15 1n=16  n=19
Distribution Severity
Sex Servere Pain 7(46.7)  6(37.5)  5(26.4)
Male 12 13 18 Moderate Pain 3(20.0) 6(87.5) 7(36.8)
Female 3 3 1 Mild Pain 5(33.3)  4(25.0)  7(36.8)
Age(year) k
(Mean+S.D.) 38.6:-8.0 39.6::9.8 40.1+12.1 Table 4. Evaluation of Analgesic Effect(The first
Diagnosis 15 minutes following the block) (%)
i t 16
}é:) Fr:c utre . 12 1; 5 Group Group 1 Group 2. Group 3
a .estl :2 u-sxo-n Analgesic Effect n=15 n=16 n=19
ospita mission
Yes 7 15 12 Excellent 8(53.3) 9(56.3) 13(68.4)
es |
Good 4(26.7) 6(37.5) 4(21.1)
o s ! ! i 3(20.0) 1(6.2) 2010.5)
A.S.A. Physical Fair . . ‘

Status Classi-
fication before

the Block
Clasg 1 14 15 17
Class 2 1 1

' A.S.A.(American Society of Anesthesiologists)
Physical Status:

Class 1: a normally healthy patient
Class 2: a patient with mild systemic disease

Table 2. Interval from Chest Injury to the Block

Group Group 1 Group 2. Group 3
Interval(week) n=15 n=16 n=19
Within 1 6 5 5
I~ 2 1 2 -
2~ 3 3 2 1
3~ 4 — 3 4
4~ 6 3 3 3
6~ 8 1 1. 3
8~10 — - 9
QOver 12 1 ___ 1

3) 589 ¥

AREF, FF5EFF 193 AE53FY SZd3=z
T TANE A1 FANA 79 (46.7%), 3F(20.0%)
B 549 (33.3%)e g =, A 2FNA 69 (87.5%), 6
3 (37.5%) 2T 4% (25.0%)¢) 9.0, A 3Tl 4

59 (26.4%), 79(36.8%) 22z 79 (36.8%)° 4t
(Table 3).

4) EFe g YR (MeantS.D)

A 1¥(2=15)s14 morphine 2.13+1.64mg, 0.5
% bupivacaine 3.10+1.04ml, 0.9%4g4 38.63%
1.11mlelw, Al 2F(n=16)414 morphine 2.13:+
0.72mg, 0.5% bupivacaine 3,06+0.77 ml, dextran
70 3.75i1.29 mlo] s, A 3Fe4 morphine 2,42+
0.51 mg, 0.5% bupivacaine 3.21-+0.71ml, 50%%
Eggd 3,68+1.11ml 24 FEe] 5L FEY
S35 4o 9 el gt

5 MEEH

AL A 1583 A4 AFaSE A€y AT
o gAsd A 1A S5 89(53.3%), FE &
4% (26.7%) 283 Ad g AFEdAE 34 (20%)
dz, Al2TAA $4E 99(56.3%), *IEE 69
(37.5%) 28z Ay AFEFE 1%8(6.2%)°19
o], Al 3FA Sa 138 (68.4%), FEE 47
©21.1%) zEzn AHT AFEAE 29 10.5%)1 %
o, AEEASF ¢4 2 ¢3dgd FdAe Al1TE
129 (80%), A 23¢ 159 (83.8%) ez Al 3¢
179 (89.5%) 2.2 434 AFEA Fole wA &
gtovk A 270 3%%F A FoH(Table 4).

6) MEX(£IZL

A AdF 32y F3A =wEF7)gesd AR
£77He AET 713 dASE A 1FY F34 =
770 1906] 29, 2de] 39, 3do] 74 zEjx: 4



Table 5. Duration of Analgesia

9\"’“9 Group 1 Group 2 Group 3
Duration (Day) n=15 n=16 n=16*
1 2 1 2
2 3 2 2
3 7 1 —
4 1 1 1
5 - - 1
7 1 1 4
9 — 1 —
10 1 4 1
15 — 3 5
Over 15 — 2 —

* Three patients who could not be followed up
were omitted

4, 79 9 1094 A7 1gqelgdm, A 2Fe 19l
19, 294¢] 29, 34, 49, 74 ¥ 99| &7 194,
1049¢] 49, 1549} 3% elm 154e]4e] 29l
oo, AM3FAA 19 9 29¢] A 294, 49 2 5
o] 27 194, 790] 49, 109 19 2=lm 15
4o} 590195 dFdelA AFEA} AL dF
2l A1Ee 159529, Al2Ee 21695 11
B 283 A3Ee & 169F 109284 A2y 33
dlA AgAFe] ¥ oA A+ A¥E & + dd+
(Table5).

Table 6. Comparison of Pulmonary Function Test Data

7) HIlsolu|e| Bt

F3 49 o] 1A 3146l Sk A 1T 8
o, A 2FY 109 2= A 3T 994 Aotz
oA 3089 FVC%+FEV, %9 B #z(Meant
8.D.)¢ 141.38432.39%, 155.603-16.02% =lx
18.67+24.35%01 A2, A Ag 24 2F9] FFGt
£ 154.754+37.09%, 165.50%17.71% el 165.11
+24,03%0191%). 2R AFY o8 ¢ 27gel
A A2l A 3 g A4 149.07124.26%
B 162.19126.09% 24 $3Ade 43 w75
sjde] ¢ 13% 3595 2 F394EH ol
3201 A 8296 £alE Al 129 19, A2TY 39 =
3 A 37 9BelA A At 3084 w75
w89 = Fghe 157%. 156.67+4.04% 22X 181.00
+15.80%°1 G Ao A 24 FS FEFE 159
%, 151.67+8.96% @i 175.11:+17.69%¢] 515t
a8ag 439 o F g8 139404 AgsiAdd ®
£ JFg-e A7 173.31+17.70% 2 168.46:+18.26
%2 EF ARFo A 5duige] o 4% FiH
SeH(Table 6).

8) ®#/8

A4 5097 FRF wAUEE 7 epe] AE 24]
ol el 241 59 (10%), FEE A=F 24 kA
A 4%9.(8%), AF 3~447 Astd HAE L0k

(Mean+S8.D.)

At 30 minutes before induction of the

At 2 hours after induction of the Block

Time ‘Block FVC%+FVCL.0% FVC%+FEV1.0%
Group Group 1 Gronp 2 Group 3 Group 1 Group 2 Group 3
‘ (n=8) (n=10) (n=9) (n=8) (2=10) (n=9)

Between 1 and

31 days following 141.38:+32. 39 155.60:-16.02 148, 67-+24. 35 154.75-+37.09 165.50:+17.71 165.11:1:24.03

Chest Injury

(n=27) 149, 07-+24,26 - 162. 1926, 09

Group Group 1 Group 2 Group 3 Group 1 Group 2 Group 3

(n=1) (n=3) {(n=9) (n=1) {n=3) (n=9)

Between 32 and

82 days following 157 156, 67+4. 04 181.00+15.80 159 151.67+8.96 175.11+17.69

Chest Injury :

(n=13) 173.31+17.70 168.461+18.26
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Table 7, Complicationg following the Block

Group
Group 1 Group 2 Group 3 Total(%)
Complication
Nausea 2 1 2 5(10)
‘Vomiting -2 1 1 4( 8)
Pruritus 2 4 3 10(20)
Urinary Retention 4 5 8 17(34)
Headeache e 2 1 3(6)
Dural Puncture — 2% e 2( 4)

*: Epidural Blood Patch

Zo] 109 (20%), 8~194173 A 4" A xZ(urinary
retention)e] 179 (34%), A=FFE 2Azbol o] 5o
39 (6%) 22 234 ARt 28 (U%) 22 epidu-
ral blood patch & AP}, 24, FE 9 &2
<+ At 35552 naloxone 8 Foi: 3hAl ghgkrt.
AuFdl A Zx(@R)E Agsidsh. 335 94
a4 F& TFTTE FRAE 20 4 AdY F
FAZAAE 4L YA (Table 7).

o &t

AFepaigel} At Fdl UL AFA € FAZ
24 ALl drbe Aol A4 gFHA
H(Wang 5, 1979; Bebar 5, 1979; Cousins%, 1979).
2eln A4544 laminae 1,29 A7 &4
A4 e A dAES} Q¢ pudgd
(Snyder, 1977).

Morphine & & 4% 794 Rexed’s laminae 1,2,5%]
nociceptive pathway o] 23 A&7} g2,
I-f7+7} A1 73 2 (proprioceptive pathways)e] &= 28
2 E3bvba gt wH(Kitahata 5, 1974).

=} 7Huf A} 71 & (autoradiography) A 2.2  opiate 4~-&
A& laminae 1,29} A 44 ute, ESFFHHYA
(periaqueductal gray métter)ﬁl o] Fhe}la 5]
9 vh(Yaksh, 1978).

WhAkw o &4 ff (radioimmunoassay) 0.8 2w 7iq}
9174 morphine & ¢ 10~20% Foll X5
Vb E 358 VA Hmx 28ng/ml AR =Rl
3 3tg et (Magora 5, 1980).

AFA e} ThAHAA L Bt ofol Lol Anut H44A7A
of A A=Y FLIAE A % FAADY H(pre-or
post-synaptic membrane)ol:, FAE AE2 447
¢ gAshEsieln g (Bromage, 1981),

283 W E 549 AFAE Hol =L 3}
FHol HAF AU AYGusAE § dHAJE
(blood-brain barrierje] ¢&l A §-& ubA=}k x| Fu}5}
Zolv A Fol A AHFE APglol HH 5
Woll FER FAksla A3 x99 lipid phase &
ASgeka s ek (Scurr 8 Feldmann, 1974).

AEA S QARG w ATl 2El
AFA L A9 A el ARt el ®
2oz stged, AEAY AAAFSLE oFd
AFLYAZ, Aedy AFAL & FFEEA
7t dstse, AFA} T2 4 2 B8 A
ZO X F3& nArla stz =T opiate 5§ o
At AEd deb AFALEAE dFE 7 U
& 8t vk (Bromage, 1981).

Bromage(1980)%—€~ £.%7 =t2] morphine 10 mg F
d&7d e HA9 EAANEEI} g 3~44 7%
Ay AAS EAAdAE Esst delx stges,
AL AN Y HAA A Al TEA 5o}
433, 16~22A7k8 AFALe] 9doH, AnFE
AT st =Y F44 54 29 A4
F504 AFAE Eshot o dgE e, 44ie
=% A ZA = 7=t morphineo] HF 10.3 mg
o] &asgiEd W4 AFYFEFAE FT 7.6
mg 0.8 725 98-8 Bastyd v} (Bromage ¥, 1980).

Lidocaine 3] dextran 409] E£g)o] lidocaine 9}
spa g Azg o gAsivta dhgl.2 ] (Loder, 1960;
Loder, 1962), %3} A7 A=A tetracaine 3 dextran
409] EF-L tetracaine o] wpH 284 7HE A L
2 10~20% dA3A A m AR e 17479 o f 3}
$o| gl.evt dextrand] FErixle FE4dsitia B
28+9c}(Chinn B Wirjoatmadja, 1967). Zau A
£ AAEL T/ ERYe] AAFAEA o2y
FartA A Y AAFFTE HEAA w3 A9 43



st de Aer Adsigdeh :

AFEF AEEA 22 bupivacaine-dextran 40-§9
%2 bupivacaine-0,9% saline ¢ #7 57147 3=k
of ojgstglnl ok AAL 36479 AFEAE ASs
g3 FaE 1242 elstelztx gt (Kaplan &,
1975). 2] v} wbd Curtiss 3 Scurlock (1979)¢} Buc-
kley % Fink(1979) SE4HA bupivacaine-
dextran 40&Eg-& vt ARY A4ET ¢e g
¢l &3¢z Chinn I Wirjoatmadja(1967) gz
Bridenbaugh(1978)7t A% dextran$] “depot”
effect & 33 3519 v}, Moore & Bridenbaugh(1962)%
bupivacaine 522 5zkAlAAEA AFA L4 3le]
dREA griy stgew, Dhuner(1966): 1247
Axeln Badgdct.

£ d7olA A 158F AFEN}E A 234 +
o1 3% o7t 93.8%EA shTol A B}
=, A2 50860 A AFEdE 49 ¥ FEL
7l 449(88%) 2§ AL &5 morphine 3
bupivacaine & -3 A FHel A7 Roz 47
SR

Johnston 3 McCaughey(1980)& =S¥ EA
)l 6dol A Aoz 7Aupsl Aol morphine 2mg
5} 0.9% A4 10ml & B35 L4 A=tet EFed 3
~5041 29 AFALEA} d4-& dEgcl. w9
A E AT ABAA AFALARY A4S 3¢
2 g5 FAE L£RAR o FR GFA%
24 AZALARA 9FE € F dv 84 AHA
£ morphine 3. bupivacaine &) 793 A %3}-QolH,
B E FHI4Y 5L HHETY 42 "=
Al Aol ZEo} wet A Afdl fatd FFo
Fasold + doke Foirh, e FH44EY
do] FE¢T5F F F4EF 495 AZASA] &
8 AgE Rt & 4+ Ao, T AFF
A28 AFEA} J&¢ =% ¢ 47 A9 2
g A9 FA AES R 24 AFALEA
dde FA48Y 0.9%444E FHYER A1F
2rp AL dextran 70 F& S50%EETFEYEL
Al FAsER Al 2 5L 3T 4 ¥ FApelgl e,
o133 dAY AFA4A3Y dFASE morphine
3} bupivacaine 8] Az ASE}E nF4§YY
E5ol 43t o ge] dAgsA ¢+ dE A4
€ 245 E eR 44595, 289 oEE A%
ALEslo] Rejshe a4 FEA0L & 4
FAAE 94 EHstxn oreE o] Fofdl vidtd o

A7/ AR Ao JAgh ;

dyid oz 55L& F4 FRALAH 4A= 4
3% 2 &44 Fiee 48T A 34
AAE T2 a9l 59T A4 B3 L BN A
oz H¢Ael YelgAd oty Ll FF o4
A9 4Y AA 87 949 94 ¥ FAA Al
wel 2 299 A 57 Gektla g2 2 2 (Cousins
9 Bridenbaugh, 1980), ¥ «Fol4 Abd $53
29 2%, AFES o AFALS 4 Foed g
A orRE AL FRE AT 5 dgvtn
2k

AN AEA FYA 4R AFAA HA4
of g+, gl WAFFARAAA S} gojoknl TFo]
A fALda sgled A4 EAE g
2 R AEA R ZTEASEFEV L) HEd o
oA ol F3lst glvbar sgic}(Bromage &,
1980). »

TEF 550 A¥ ¥ Sa&nHAZ 534G
4+ el AFAY AF @A A%, FH4YA
AL £F AFALTY, A, AAF AL €F
EAAol Ads AAfdctxm stglvi(Egbert ¥ Ben-
dixen, 1974; Bridenbaugh %, 1973; Kaplan ¥,
1975). 7

FiE4 B ¢33 534 2YH ALFLA R
HERR) 4 ARz A5 A7 F(FRCYe] 4
3k ) v § 2 (intrapulmonary shunt) 4422 <13}
of AidFol 2dL 4 Qv oldd AELE A7)
d A3 sAs 2 AdLFol sEAda sy
(Spence ¥ Smith, 1971; Spence ¥ Logan, 1975).
2% mepivacaine 22 FF ¥ §57 4 uHA ¥ 253
A4 g9y Poo; A-a Do $7lsigln e %
4y Po,& #93HA Festgdos At o2t
Z&agam, 4449414 F44 0004
o ol o 8ol el HiHgstx Y
v}(Takasaki 9 Takahashi, 1980). 2y} 579
Autsi A Hgs FHYFAAEY 2edn 44951
ol A Wt dobe 22y 4$E Yeh(Moir ¥
Mone, 1964; Sjogren ¥ Wright, 1972; McCarthy,
1976).

Moir(1963)¥= 1.5% lidocaine & 2 ] 2~5%%7 9
ge3Al A4 BAZEYP 1%(78uDIE #9
494 R4stges, Drummond ¥ Littiewood
1977 At utF Al FHEPLBGE £33 AL
Helzn shgdeh



& el 0.125 I X 0.25% bupivacaine o] 7
o} el FYsiglenz, Fabalo] 43 M E] A3}
AL FiEA ggtoder 44540, FEe4ay
Hqde] 1~3144 &3le 27 oA EFAAE WA
duigje] Adxzce FF & 13%3/ 9z, F¢
gy el 32~824of L3l 1392 FEALE
HE F 4%9 Wl geulFe] AgAue F4dYE
W A4 A F5oE gy AR Hos
o] Agel A we] A=y ¢+ duE Ao
i, F2H8 A4e AuA W sEel AL Ao
FAEH Aol ey 2rd Arg Ad gAse
%799 7}e] morphines] FYHGS #Ed FTF
AAA A st dzke] ALl Ysid Ao 4
Z= e,

AFust G L& Ay gd FY8 AFAY gl
<te} a8 WAl et S35 7 9k Zell mor-
phine 10 mg FYF 24¢ 9 40%, TEE I3 ¥
Aeht, ARl £9F5 9 20407 ol AnFe
Z7 o 80% BAHAEE 2adtg v (Bromage,
1981). 283 st 54 2% mepivacaine £-& 0.5
% bupivacaine £ 2 ALY 8 F7stE gl
508N A 837379 morphine ¢ 7TmgFYF 2A
< 7%, TEE 25%, £%FL 28%, AxFE 1%,
TEL 9% z2Ela slEFol 53% WASGEE xa
9t (Lanz 5, 1982).

2 QT4 508 % F4F H4-& 240 10%, T
EE 8%, £%Fo] 20%, AnFo| 34% 181 F%
o] 6%24 Agd F AA4Y wAUNEET} dotE]
o} & morphine ¢ £%(1~3mg) gz FHE
FHAE = T, A3E AL 244
+ EFT Aol FHILAE Tole vl Tgo] H
et 4 2, X

AFutat}d £ 78] o] morphine FYF < 6
~10A 7 A4 ZHRAAA Y e HAe 2
FdA Ad4dEFAA Aol morphine 8] =44
(EREE) 22 urtsstng nx44 fentanyl &
g dAgxs AAFE 444 BEead o
Wi 7t gk g4 ok (Bromage, 1981).

=} =
A SEEA ¥ VA4 B A 509 F

FAAE A8 wAFFAYYALYL AL T o
morphine, bupivacaine 28 i 0.9% A 44§ 37

ok el EFIQAW A 1FEEE)A 4driAld
dextran 70 &-& 50%E=F84E F4 EFHYR
M2 9 378 APTLR Jtx ALty A%
F3E gastg o FFd4 EFF 449 tonicity
7 AEEHY AEA 0] v AE L #lmehgsh
2E 3 AR ¥ F #5dFdY el At
A7 2435 FAdgd o 3 AsE G&s
Zet,

1) A Atd: ¢4 £ FE3T AFEs0L 44
B oA QYT 2 F—0%, AIF—90%)0] W=
F(N 1T—80%) et whgtel.

2) AEA S 7o) 3¢ o] Aolglnl ol AHTAH
2F —81%, Al 3F—78%)¢] HEFZH 1F—67%)
2 goret

3) FRgAg A de] A 314 £ 279 L F
Z3gE o7 5o 9 F(FVC% +FEV, %)el < 13%
Frbstgla, 32HA 824el 43 139 & FBALF o
4% astgrh o ‘

4) A AdF FH5L 240 53 (10%), T
B} 49 (8%), 4%3o] 10% (20%), A w3 (urinary
retention)e] 179 (34%), F%¢! 39 (6%) =2slx 7
H A7 29 (4%) 19+

o] A9 AR FE n]Fo] 2l F57) =t} o] mor-
phine 3} bupivacaine & F & o FY LY L &
Z3w AFEINS o ¥ ASEHE AR AR
g+, ‘
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