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= Abstract =

Spinal Anesthesia Using 0.5% Hyperbaric Bupivacine/Fentanyl
Mixture for Cesarean Section

Ae Ra Kim, M.D., Joo Yeung Rhee, M.D. and Jae Kyu Cheun, M.D.

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

Background: The last two decades have seen an increase in the incidence of cesarean section. Spinal
anesthesia has been popular in cesarean delivery because of the ease and effectiveness, as well as the
rapidity in estabilishing adequate levels of analgesia.

The clinical effects of subarachnoid administeration of preservative-free fentanyl were assessed in 30
healthy women who underwent cesarean section with spinal anesthesia using 0.5% hyperbaric bupi-
vacaine.

Methods: Sixty parturients were allocated to group I; bupivacaine(n=30) only and group 1I; bupi-
vacaine/fentanyl mixture(n=30) in random order. The dose of bupivacaine varied from 9~10 mg
depending on the patients height. Maximum level of sensory blockade, time to reach T4 level, incidence
of hypotension, time to get complete motor recovery, perioperative analgesic effect and complications
were evaluated.

Results: There were no differences in maximum level of analgesia, time to reach T4 level and to
get complete motor recovery, and incidence of hypotension between two groups. However, duration of
analgesia was longer in group II with the bupivacaineffentanyl mixture(191.9£77.6 min) than in group
I with the bupivacaine alone(74.2130.8 min).

Spinal anesthesia was excellent in 100% of the fentanyl mixture group but in 80% of the bupivacine
only group.

Conclusions: 0.5% hyperbaric bupivacaine mixed with 25 ug fentanyl provided improved perioperative
analgesia without affecting the onset of sensory blockade and duration of motor blockade. (Korean J
Anesthesiol 1998; 34: 1179 ~1185)

Key Words: Anesthetic techniques: spinal. Anesthetics, local: bupivacaine. Analgesics, opioid: fentanyl.
Anesthesia, obstetric: cesarean section.
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T ALAMNEA A% "ot FEubgol 20%8 5
7hatn Jew At FH7] F<tell ulAs) A
AR Ahge]l Fafo R e RE
AR Aol o 4%~12%F Az Yok 70 uiy
of #AE 4AZAL] REL AAulHFtel
olyten| 1 Yoy Z1iAFES A, 871
Abadte] As) 22z HEEY HEQ Fold
AT viwe A9 AR} dote) el 2
g3 w2 Ae] kel ute} chEXRE A3}
FAe dREe 4494 azin $F AGANEE
A% HAE ool

AFEANEE AT HEoHA] oA Az
Rz EHRARE s FEH % A
Foll dE AY ez a3l Ae] AI o] w
2 2R et ez A4S e FholH A
+ tetracaine, lidocaine 1|3 bupivacaine Folv R
Z kA 2= epinephrine, morphine 1231 fentanyl
soldh. 2 @ol AEER gl 2M|F bupivac-
ained ZH-G @A) 7ko] lidocaines} wjkstA| w2
SEATE H2o| AAAT HED FAlol| Yol
U2 2 tetracaine 2t} F-EApto] whz A FHE =)
°]21% bupivacaine®] AH-E st AYAMES
A% HZ2alA A2 16lF 05% bupivacine(Marcaine)
uHg 18l fentanyl 25 ugg Edrele ALY AS
el T4 £2A1Z, ¥t uE, Hazd
ko] WY, £F AFAI, EAG 244 38
17t aelx ¢FAE7T 5& 24 vlasiidh

CHat 3wy

ol H¥ste] A3 AGAMNES waA o
© ARF vlF ol 34| 32 ERqel o g A
A 7 150 Hdsle 4 603 oz
3] FFeg ERddch Al 1 30%olAE 8%
¥x} §No] T 0.5% bupivacaine 9~10 mgit
S aela A 278 M|F 0.5% bupivacaine 9~10
mgol| fentanyl 25 ug(0.5 m)E Este] A Futslz}
o2 F]eich nlAe g3 AR Al
w2} 150~154 cm: 9 mg(l.8 ml), 155~159 cm¥

9.5 mg(19 ml) 28)F 160 cm ©]4Y =W 10 mg(2.0
mDg F98lct. AFFe 2 glycopyrrolate 0.2 mg
g e A 2Fsiden #2044
o] =8l 18G JHHEI 2 AWEE N e
gl A 1, 2F EF up2A7LA 200~500 ml
E AT HEopH Aed IAE Agzen
18G f=vbEE A8t L2~3, L3~4 2537+8
AAsA R AAHHEE 256 Pub HFuleg A4
stglen] Haydo] FEEW Sdo] gl FAT] 4
AHeRe 02 m AE FAste] ¥l ¥ Zzte
4L 02 mijsec FEZ FYeoAct. AFgste
2 AE FUT F FA ¥AE Sz sn
2EZF FH oldlle] #MIE WHA AFE HFo
2 o]FAA 4ok8] AYGEFTE dslgled
SLEqHE- N2 glopRui7tA] sHEst wE £E2 A
Fact. FAFEY ARHE] ZAAE oldsle 2,
4, 5, 6, 8, 10, 15, 208u}c} 25G ulEg Agalo
pinprick test2 ZHzbxpete] Helel &€ BT
Fuek 2elx Wb 715t €30 A
(SpaceLabs®, Redmond, WA, USA)Z AlA 9} wiut
ALERE, UeE ASHo gz IAsigen Het
< FAoe 187 Fez Eukfdls 3¥7Ae
E ZA&3ct. %7]8ke] 100 mmHg ©]3lY =)
€ AYgte g HEsls 139] ephedrine 8 mg#g
AFsigen WaA] wiE3le] 2~3% oU] F4
2A s34}

At&E 6 Lming kvl a g ) 0] ¥
g7AA FRsten Aot 4 187} 5%l Ap-
garAl 8t BukA kg J| &3l €5 #A9 B
e M7l AT HEoHAAE Fista 3
25 ofol9l 2 F midazolam 1 mge AFsly B
ol 2 mgd o] AFgen 1 ojFdE
84 05 mgs F7t AFEHJo) FFol 4 mge
2337 agtd. FEARLE ARG T6 ¢l
dold XA FAFYF 4Eo]FolT T6 o
318 wie $Ale) FHEZoz9] o)FE ¥ A
E o 1559 Efdaa Az g iy
midazolam& B3 FHE] E7Y o]AtdlwrL Hot
=74 FHhEl & Adntia ) 3}z Fold] Fof 7
A A=) g FH PG EFTE TRsAT
<% AZ AT excellent, good 183l poorE &
stdew ¢33 AL 5350 v F$E exellent,



7t} EFol R&Alole good 2B FFo] Al
A AAulH 2 A 398 poorZ ARt

3 EBAedA = kAFYFHE]l Bromage scale 00
AE FEAAALe] A Qe ddAA & £5
AGARLe] A EHE AE AL dE
A Fe U ARE FARGAS. % AFA
FAL FAFAFERE A FEP9d 32
Iaste] AWML FFATZAEE A4 Ane
2 Ak

EE A FAAZE Sutudent’s t-testo}
chi-squre testE ©]-§3l5ls ej4el ZAMPYelA p
gkol 0.05 viukel 98 FAHoE fo4el AUve
Aoz geksigdch

- | 1}

FEAolol A%, AF, A% WA AT Fole
Fradk Zolx glirh(Table 1). T4xpre] W A7
2 A} 13 (bupivacained)9] 5.0+228 3} =) 2F(bup-
ivacaine/fentanyl7)2] 49+1.78 |3 Hu FE8
A Folv 1F T33x05FFF+ESHA, HY
T5-T3)8} A 23 T3.4+05T4-T3)o.2 ZZ <FA
ololl Ztol& {IAcH(Table 2). EFxicto] A3} 3
25 AR Al 178 10744262839 A 23] 1189
+358%802 Szl 94 ol gUgltHTable 2).
2y €F 5534z AUE FFAtzANE
A EEE A1 7He Al 17004 74243088019 2 A
2720 AE 191.9+7768 02 EAHoz §9%
Al(p<0.001) A5 cH(Table 2).

AFetalzto g FAFYFRE FEAFIA 9

(=]

Table 1. Patient Characteristics

Zoleh 9) 29) : 514]% Bupivacaine/Fentanyl M3uka] 1181

AZhe Al 1F 42+ 1183 A 2F 46148, Bt
AR Al 17 8743383 A 2F 931288 19
I FEIHE A 1FE 423414883 A 2F 432+
121%22 747 FAole] ol ¢l cH(Table 3).

EirA7A 8 At e Al 17 309F
3oz 3%y A 27 129og 40%9on
AL AELe] DA = FA FYFERE A 1T
< 4110687 A 232 438108807 77 =
TAelell folAe] giglem olul YW ephedrine
9| e A 1FE 1724107 mgF A) 2FL 140+
49 mgo 2 4| Xo)e gUgicH(Table 4).

€% ANFAES 278 309 EFellA] excellent
e Al 1FeAE 6WolA Holiutd =g
FaFgod B8 MAe A g Ak e

Table 2. Subarachnoid Block Characteristics

Group 1 GIPUP H
Bupivacaine Bupivacaine
(n=30) [Fentany]
(n=30)
Onset time to
T4 block(min) 50+22 49+1.7
Maximal spread Taszos Taaxo0s
of block(range) (Ts-Ts) (T4-T3)
Time to complete
resolution of motor 107.4+26.2 118.9+35.8
blockade(min)
Time to analgesia 151308 191.9477.6*
request(min)

Values are mean+ SD.
*P <0.001 when compared with gorup I

Table 3. Time Intervals from Injection to Start of Surgery

Group 1l and to Delivery
Group 1 . .
Bupivacaine Bupivacaine

P [Fentanyl Group 1 Group 1T
No of patients 30 130 4 Injection to'start of i S
Age(yr) 31.2+5.8 31.2+39 surgery time(min) 42+1.1 46+t14
Weight(kg) 69.1£7.9 67.4%7.3 Injection to delivery 87433 93+28
Height(cm) 158.6+3.8 159.9+4.0 time(min)
Gestational age(wk) 38.2+1.0 38.3+0.9 Duration of surgery(min) 4231148 4324121

All values are meanzSD.

Values are mean= SD.
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Table 4. Incidence of Hypotension and Time Interval to
First Dose of Ephedrine

Group I Group 1II
No. of patients developing

134
hypotension before delivery(%) Cor)  12(40%)
hime from ‘mjecton to 41406 4.3+08

hypotension(min)

Total dose of ephedrine(mg) 17.2+10.7 14.0+49

Table 5. Quality of Surgical Anesthesia

Group I Group II
Excellent 24 30
Good 6 0
Poor 0 0

Data are expressed as total number of patients in each
group.

A% A= 9glch(Table 5).

AlAgote] Apgar scores 183 S¥-ollA 2zt 2%
8, 93 ool FF 7ol Aol7t gt

FHFE 24, £%F 75 &% 283 5FA
3 € zAI v Al 2FolA £RFTe] 79
o2 A 1F v Fol4e] Usley EF HFe
E A8¥ AET oML o E PHFe T4
olol} ol glgick(Table 6).

I &

AGAMNEE AL HEoH A 05% 32H]F bupi-
vacaineol] fentanyl 25 ugS Eghslo] ALE3 B o4
o A#z Hol ¢Fd Fe3F AFAALe] AL
=ik 2 T4 A7 AEee dE, 54
<ol 3] EA| 7ol bupivacineTt-& A& Foll v
"7l Qisie zela &okFe] Aslel & ¥
HEo Agulsoll: HoE Xe)7t it

&4 obHYAAQ morphined €F ANF &
Azke]l 71 Aol AA NP4 ZHFAE] A4
Aol emz AU B JFo] 277G 2
2} 284 fentanyle] M7 Hl(intraspinal) Fof
< W AFug ATt Hgl opHgr A

Table 6. Side Effects

Group II
BquTigzzaiIne Bupivacaine
(@=30) [Fentanyl
(n=30)
Nausea 1 5
Pruritis 0 7*
Headache 3 3
Backache 1 1
Respiratory depression 0 0

Values are mean+ SD.
*P<0.001 when compared with gorup I

Agstoz Z4 WA o] wzn z87]7te] F
7] Wil AdA EFAse] Hdel glo] 7=t
Aol AFeagos oty e @Al gl A
453 9t BilelAe 474 morphineddy
F WAelA HAG A FARAAY EFog A
7] morphine FY-2 Y4Ho R 2 g g
o AGAMNEF B4 F5ele AFAY 2
Fu 3 AtEgF=A7E Adsa ik a9
22 EoAde AFANEE 18 FHupdA A
ok}l e &= 1 : 204 epinephrineo] EE¥ 2% lido-
caine 20 miol] YA EE 2 mEqe} fentanyl S
0~100 ugg T4+1n'® H2op2 Aol 5% lidocaine
3} Demerol 25 mg& E33t3 ze|3 | Folle bu-
pivacaineol] fentanyl 25 ug& ¥4 ALslmz') y4
W F91% obH kA A FLulH Al =g
o] £A4X Folx AFHRo] A& HAFo|
3£l A PCAE AAHs 3§ #fo] dd o
7R 9 A 5 #HE U AHel AUsdch

Hunts'?2 bupivacaineol] o3 7}A| ol o}
fentanyl®] ATE QA7 =FolA 625 ug o4 50
ugHelle €37 €335 8] Fon dolt 4
EoAls Vg gg vAA gkedn i asy
Pt 2= AFued o2 morphined 025~
04 mgs 18| fentanyld 15~25 ugd Egslo
AgsHe 2H8m Ig”?

AFAMNEE AN HFulH Al 328]F bupivacaine
o] g3 i Helrt Jep'? 12~15 mgo] FH
Faiv] gate] A oA EXete] 4AAAC
AFAtel wel Autsle ASE Holm Qlvka #|



o Bl E Aol wel $3e ZolE F4l
o B dF2] AfollA] 9~10 mge bupivacaineTH-&
FUT FollA= €5 AFTAEo] 6714 goode]
Hexng fentanyls EFHA g Hfel: i
&3¢ F7HAAk & Zolu}. Reisners} Lin'™ A
FHANEeE A% HFuHA] ARE] A, MGl
FAIge] e AR FYUsA H|F bupi-
vacaine 12 mg, TIH|F lidocaine 60 mgd F-2
HH|F tetracaineZ 9 mgd ALslw] Alo] wlg
e ARy o7 FAFtcha Yk

X Zul2] Alel 31m]5 bupivacaine?] ZH-g WA
F T4 Aol £a5v AZHE FAFEYFE] bupi-
vacaine®r-& Al-£% uafjoll 50+2.273 fentanylS &
ek Aol 49417802 okFold RF lido-
caines} W) LeHA'" o wziel. a3 SEAD
3 o] ARAe] HEIH AL FAo dolyjruz
B AFNAE 1074126283} fentanyl EFHFollA]
+ 1189+3588 02 #A}Eo] o|u] WE3 5% lid-
ocaine 65~75 mge AE% A" £ EL
7 AR

AGAMNEA HEaH] AL AAviH] o
A Z13d4bge] A AWEE 99 H84
& A% + U 2ol FU ks 24wy
A 7o) B3 AAActo] shislw Akl FdulH
AgE ALH2E doldl ujxe Qgke] AL gt
a2 Ay e A% g, vk =3
off ol2lg, AEA17e MG zeln FHAAFE F
582 HEup o bdelct s £ HHL w-E
2RARAGe 2 A AL A AYshe) ¢
Aol ol A ulHE HelAlRle 296 Ha
itk ey H3d ARFAEH, ZFe) HFHo|
5 TE7IEgol 20% o3 FAAN) 37 €Y
o] 100 mmHg ©|&}A] W& ephedrine®] AF Fog
474 X8 g 7B Fad e A &
2] vhH A9 FR13 ol e dAg + Uk
T Z18A4 zela M¥glel (A4 I4ste F
u]$ ephedrine 8~12 mg2~3 ml)E HA] AFsn
FUE e FFdE AR FHes Hol Ay
el 28E FESsd HEu3E Y dae
gle Zd £ a7 Adsgle] dAulEE 40%
9} 43% 2 5% lidocaine 65~75 mgg AH&3 HZEu}
HA'Y s6%Hrte Goken] 2% lidocained o] &3

Zele} 9] 29 : 3H])F Bupivacaine/Fentanyl 230} 1183

Aetolul A1 20% 8 Ed Feig'Od o
o SET ILE AFAFY FIF 2HF 05%
bupivacaine 10 mgo & HFulH & ¥ Hul 269F
1904 A gsle] WA=t M}

it oz ANFANEE A% HEFuHE 37
A wER B AANE T AREE S
A Arme] gotte] A4 HIE QMY + givtn
Wa o™ HZele ool W ity AF
5 B33 Qch ParkEe HZnka]A 10 ml, 20
ml, 30 mi/kgE2 BRARE HFYE AFNA FFEY
el Faole 3FAolel Foit Hole gigley
FHFFFY EUF W4T F4E 20 ml,
30 mikgE AFE FoNA 10 mikgZ BFH FH
ot F8A ZAEQdn Yok asjez ARH
el FAY YL 238 2A4FGE FLA
Fleg dodAel o|HEdE olEHewyE HY
%9 f9¢ /AT fek B dFo4 AA
T FFol 500 ml o]3icd 7Hedt BYAE
500~1000 mig] sETHH LHg oA 208F<¢
el AFsie 2AS 4Ho2 3 gl

Caplan ¢ HZulHsloll4] £54S WY &
Uut Aol A FHRAAYHA AHAHA} Fidso] F
A ke AFAE HAHA FAl7} oprlE 149E B4
& B Ar AEoiRz A PlHY W) 03
Ao Fodo] BE TFAF HER B FEHS
Y92o8 2AYc} DavidsL wp2A T A
% BAF AXFEoHE 2 FANA mid-
azolame] A&7} felA FUhEE FHHUT
a2 g AYAANEA HEaHE T4 o9 27
Avcte] ftslmz PEUkE $AE ARSI A
midazolam ¥-oj4] 3x}HE F2AZA WHor ¥ A
olch. B dollMe EubAel midazolam 1 mgg A
F3ia BabFells 2 mgg FUstL YaA) 05 mg
4 Frtsll ot Feko] 4 mgd xR oAl W
on A&Hog ALENREE AAPIAR 7T
ol gl 24 sHE| & LErE Wt

T Avpe)od 99 fentanyl 50~100 ugd &%

3~4A 7t A&sEe ALl Mtz BagPe
Y ol B dTolde AFAZLH vt o
2F o AFusiitelvt 79978 morphined: 24
A AgFgol A&s Ade]l Yo AdA
2EAs] Yol v] FAE Folok & Folrt. 2
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s} #1470 morphine FHE s 24 TR
Ul ol F717 gleond 73utelF} fentanyld F7t
7t glow A Fahslrdol fentanyl 25 ugd AHSE £
AFAE dlzFae] Zole Yot £%FE A
Tl obAgAA ] F2 L EE PHF
otk B ATIAE #8 5} Agent A2
olglen Xgg s3lAe st

AFulstgo g oA FojA] A APAEG
Hdell T3 aHAE Mokl FEUYNA fen-
anyle HAE Aoz Fusom™ B AT
Az 4734 HF2 olF = gl

AEH o2 AYAMEA 05% 314]F bupivacaine
10 mgoil fentanyl 25 ugd EY3td HpupHAz
A4 A TR g2 ool v €F AFE
7t AR FAFYFFE 191917768 A
&5 ZFago] glgleng ey AL 5
€ 9% F de F& Yyleg Asdct
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