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= Abstract =

Intrathecal (IT) opioids have been used widely, both intraoperatively as adjuvant
anesthesia and postoperatively for analgesia. The intense intraoperative analgesia pro-
vided by IT fentany! along with the postoperative analgesia provided by IT morphine,
makes the combination suitable for cardiac surgery. The investigation was designed to
evaluate 1)the timing of extubation following the cardiac surgery, 2)intraoperative
hemodynamic changes on the end tidal isoflurane concentration, 3) morphine requirement
during the postoperative periods, and 4) incidence of complications with IT opioids.

Eighteen patients undergoing cardiac surgery were divided into three groups receiving
intrathecal fentanyl 200 g and morphine 1 mg (Group 1), fentanyl 300 g and morphine
1 mg (Group II) and fentanyl 300 g and morphine 2 mg (Group II) according to surgi-
cal procedures and heart functions, All of them were injected into 1.3-4 prior to induc-
tion IT opioids with normal saline to enhance spread cephaladly. Inhalation anesthesia
was maintained with air, oxygen and isoflurane. The end tidal isoflurane concentration
was measured by mass spectrometry. After initiation of CPB, the patient was cooled to
28C. Perfusion pressure was maintained at 50-70mmHg. After extubation, patients were
evalusted the occurrence of IT opioids complications.

The systolic BP and HR remained stable between induction and initiation of CPB at
the Group I, 1 and MI. The end tidal isoflurane concentration was maintained oat 0.6~
0.8 vol. % (Group 1) and 0.4~0.6 vol. % (Group I and Group Il). Postoperative
extubation time was required 8.5+3.2 (Group I), 12.7+4.5 (Group II) and 22.3+7.8
hours (Group MI). Complications of IT opioids were pruritus (5/18), nausea /vomiting
(3/18), headache (2/18) and urinary retention (7 /18).
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The combination of IT fentanyl and morphine provided stable intraoperative
hemodynamics group I, but postoperative demediate tracheal extubation did not allowed
of normal ventricular and espiratory function due to due to respiratory depression related
to IT opioids. Prolonged intubation was needed in Group I (AVR, MVR with Atrial
fibrillation) due to undeslying cardiac disease. We could not determine the optimal dos-
age of IT opioid in each group due to the different IT opioid dosages in the three
groups. However, dosage of IT opioid in Group I (CABG, MVR with normal sinus
rhythm) was found to be relatively suitable compared to the other groups. All patients

required significantly less dosage of postoperative intravenous morphine. We observed no

clinical evidence of a subarachnoid or epidural hematoma,
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Zo07 FAAA Aoz 3~4% FU¢ F¢&

£ 537t sgel HEE 3 F ohA] A
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Table 1. Demographic data and operative details for patients receiving intrathecal

fentany! and morphine

Group 1: Intrathecal Fentanyl 200.¢ and Morphine Img
) Age /Sex Wt /Ht Time (min)
Patient Diagnosis
(yr) (kg) /{cm) CPB ACC Anesthesia
1 ASD/TR 58 /F 51/145 115 60 330
2 ASD 50/F 50 /155 80 74 285
3 ASD 45 /F 51/155 50 45 210
4 MVR 39/F 49 /154 95 65 285
Mean 48.0 50.3 152.3 85.0 61.0 277.5
+8D. +7.0 +0.8 *4.2 +23.7 +10.0 +49.1
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Group 2: Intrathecal Fentanyl 300 (g and Morphine 1 mg

Patient  Diagnosis Age /Sex Wt /Ht Time(min) .
(yr) (kg) /{cm) CPB ACC Anesthesia

1 MVR 56 /M 75/170 115 105 405

2 CABG 65 /M 60 /167 150 90 495

3 MVR /ASD 57 /M 43/168 120 65 300

4 CABG 46 /M 68 /164 250 120 450

5 TVR /ASD 48/F 60 /164 40 30 240

6 AVR /MVR 59 /F 50 /153 95 90 270

7 CABG 53/M 65 /163 125 80 360
Mean 54.9 60.1 164.1 127.9 82.9 360.0
+SD. +6.0 +10.0 *5.1 +59.1 +27.0 +88.2

Group 3: Intrathecal Fentanyl 300 »g and Morphine 2 mg

Patient  Diagnosis Age /Sex Wt /Ht Time(min)
(yr) (kg) /(cm) CPB ACC Anesthesia

1 CABG 58 /M 60 /165 145 135 465
2 MVR /AVR 62/M 54/164 105 95 270
3 MVR 36/M 60/173 105 90 255
4 MVR 64/F 55/145 65 60 285
5 MVR 64/F 41/154 80 70 285
6 MVR 48/F 48 /159 60 40 300
7 MVR 65/F 52 /146 150 165 375

Mean 56.7 52,9 158.0 101.4 93.6 319.3

+ 8D, +10.1 +6.2 +9.6 +33.3 +40.3 +69.3

Note. Values expressed as mean>SD,

Abbreviation: CABG, coronary artery bypass graft; ASD, atrial septal defect; MVR, mi-
tral valve replacement; AVR, aortic valve replacement; TVR, tricuspid valve replace-
ment; TR, tricuspid regurgitation; Wt, weight: Ht, height; CPB, cardiopulmonary by-
pass: ACC, aortic cross clamp.
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1. 37|% isoflurane =x0| CHEt Safotn

Mutzeol wigt
4%7) EUgksl Alte: 2E

Fol A o}

HF=E F3E AdHzles A Ao
2 A5 d (Figure 1, 2). 3712 iso-

flurane ¥ =¥+ Z|ZW4td, HygAi, £33
AN g Az zEAd 17 0.6~0.8 vol%,
I= MelxdE 0.4~0.6 vol%el sxolA
Aldtgeol Baiqrel wWshrl HLstsiwHA o
AH o2 §As Ut (Figure 3).
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Changes in systolic blood pressure (SBP) during the open heart surgery

Figure 1.
after using intrathecal morphine and fentanyl injection,
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Figure 2. Changes in heart rate (HR) during the open heart surgery after using
intrathecal morphine and fentanyl injection. singificant from preoperative

period. p»<0.05
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Figure 3. Changes in end-tidal isoflurance concentration during the open heart surgery

after using intrathecal morphine and fentanyl injection,
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1975; Stanley & Webster, 1978). t}&ke]
vledkAl . AFE AS+= AdAAs kA s
o] glrhs ool Q= vbdol el =ik
Ao AFr d ¢F ZEFAJAE AA3
A7 Ao z2AH3Fo] HagAHolgs
A= gleh 19709 7A e £ 24417
Ax 71AR7E stddol dtn A4S
R3] mpHA qarEL AT AL T
€ A2AA AS2HEE YA87] Hdd 4
¥ AL Fx AFA} AFAE S35
o JlAAH #&71E APste AL Az
L 7 3kolqlc} (Lefamine & Harken, 1966;
Siliciano, 1992; Mangano et al, 1992).

aeivt Fr|t FAFA e} AFAe] AL W
Z1AA] #7114 FAEF AlUd] FAsledo}
3o FHAA MY B A FIke] A
x|z <Al ALg-Fo] FIlE|L o2 QI3
o ¥t AAAHQ] Fte] sMFEHE Aol
Rerz 4, €F W £F =7 B3] 7}
T AR E5E kA A =0uR (&
F A7t FEAAC =2 3 847 olW)
€ AAs 9ot (Quasha et o, 1980; Hig-
gins, 1992). <tAstw AFHql =71g-g
At &F dHdo] A2 miH2 Y
wg 383 HA4g HAres FASEA 2
7o Az Fol hedty HAZYJ L
=¥ AFEH}t 43 oF Aot

Morphine#} fentanyl-e # 4 C-fiber &
oA FHE3E mu &H AFPA etk o
2]y}, fentanyle o3 o3 H =4 &
Aol ez dPF2 v olshd Ay
S84 fAlolzr AL mu FEAld o}
F wg] AP Ao i3 543 A
Ha LA Aol glod =g W 44
Aol Wiz zie}l, 1222 fentanyle]
A5 E vz 44732 morphine Btk
#t (Mather, 1983; Cousins & Mather,
1984).

qbdell, morphine 3 o]&3d 44

¢Ale]l =2 morphined H4W FUAl
4ol FE7 olF EXu A4 SEA9)
Age AAF doldet FYH GAl= HY
Fofo] Fx7 #F o]F (cephalad flow of
CSF)2&g qlited HeAdoA HEo g A
2377} dolxicl (Sato et al, 1971; Cousins
& Mather, 1984). Lazorthes et al(1980)-&
3 w]% morphine 5 mg¥ H474d FYUF
24 A4 morphine ¥=& 3L
o] Fql®l <kAle] 1/2¢] RE  (distri-
bution half life)= &l 2280] £4% ubg
o] uk7}7] (elimination half life)¥ °F 44]
kol a8t ot HEeAU F9 IA
7} morphine® 72 A A9t Lol H
4 &g =2A A A% LAz
o] Hra ALAZE At} wrEo g A4
morphine-§ F3te] A& =3 $83
EFol A wol BIuFI YT TN
WEE vax ok (AATF 9], 1986; Che-
un, 1987; Shroff & Bishop 1994; Chaney
et al, 1996; Chaney, 1997: Chaney et al,
1997).

o]9} 7+-& fentanyl®} morphine®] <}z
£& o]&3lo] EFolv fentanyle] w& A
g Azka AEAEA7Le] gL AHE o]
23l £F dd9%y 4HE =rigr &
Foll= morphine?] AFALAzke] 71 H&
ol &3l &F AFo FEIezlx Yzsl
o nt# A A4 79 fentanyl# morphine-&
Edsted F9istd A Lot HH3I o]
44 4 3¢ oz Al HFAA ¥
whekA A Fq] Fo} miHFEAXL HF £
24702 98 (5-15%) ol Zlad A%
2E FolA 57 "k w3y f=A (100-
128 mmHg) ®rhs A (112-140 mmHg) 5
Ao FARAoz FoA4L gtk ol&
Ha7d FYH fentanyle] W3 A 718 g
3t7] $sted AelAlodqet Estd F9I7
F FE3E AAE #HIS A3 AFRA
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a7AAL AR JE Aer AREHK
ok, =3, A5, FEIAA Y AR
% A7AL #7% HF isofluraneF £+
A IZ€ 0.6~08 volz I, MFelse
0.4~0.6 vol%olA 3 437 #e 110
~130 mmHg-& %=kt

a8le g H47H fentanyl morphined
AL &F FANAA aT7Fge] FaHE
BAFEh 2 £F Z1ad Age =018
A Rl chsle] oFAHe| AAEIE Y
ot AgelA F9l% morphined] &&o| 1~
2 mgeld] o] &M E £F ZHFAAZR
o] Ag 4 Uk Aol o8 =FoiA Wy
=17 wjfolck. A4 morphine 1 mg
€ FUFE [FelA 138 Fu gdA22
8.5+3.2A12te 2 AT Ahde] g4 4
drtazaodl ¥ 5 LY 44EF FYA7=
FUE s 9 skAlrla Bgbe] 2-3417 §
LY AE FAY = AHu|AEzr dAI}
o 4% 25 A Abgle] EE 4+ UM
o I# 82 2% AArlgely srlsel
SFaq FAEEAN A4 7 morphine 1 mg
7} fentanyl 200 ¢l FUH Az ¢
F8 308 Ao ZHYAE AAAA A
3IEF ALE FANHdo FAUAAE A
|3 FAol] wldted AWIFEHo| WA 3
Zadtgond H4Bd wigAl FQleoz gl
3 ZFGAR Aasc 28y, &F 54
b olFole ZFAASY 3ALEE B 47
Ao Agdiade] 4dez Homg v
Be #AE d4doz 7Y dast YUk
=3 I, DFolAe A4 FY8 aleka)
o gauct A AAr)se Aol W
o] Ayl Fa Yaleoz Ausdch

Eol A HatelAlg AR AMA L] 1~2
mg /kge] &% 22 morphine§ AF sl ut
2 g Ay Jdz »nad ¥ g (7
ofel o], 1984: AR 2}, 1986). =}
morphine-& AF sdA &34 2L A

& AsA =9l 719 A4, histamine
FrAgo] qbgal HRpFz AHgH JlR=A
7%, €7 U €579 44es W AL &
FAqA2-E Folvh #al el AP U4A
E 4 g A opn e A9y,
Adst 5l 2¥g T B 4 USdh 2 o]
% morphineg] ¥A4 wj¥ol fentanylol] &
o] Q7% B wao) 93w fentanyle
HY4 ARl ckdddn st (Sta-
nley & Webster, 1978; Lun et al, 1979;
Lappas et al, 1981; Tomicheck & Rosow,
1982). 22|} fentanyle] Algox FAAHE
€ Zol® 4 9t} Fentanyl® =ZH-£A|7bo
727 Aol AAe F 243 FE B3
A3 4] morphineolv} dormicum Z&
e AXAE AFsl ek AgoA F4
% #4473 fentanyl® Z-EA]7ko0] 7] o)
%ol fentanyle] AEIZIA}7t 4" wo)
morphine®} A FAI}7} F7islo] HAG &
F 3 &F AFEAE B 4 U Aoz
A 7+5l o] fentanyl AF 2 AT FAHL @
AY 4 A& Aoz Arsqdd

A 5 (AT, 1986; Chaney, 1997)cil
4% MAdEE A A4 morphineF4
oA ¥ 2ATFo| HF 12~244)
7t Al4sle Fakel b5y dAle =gqlel
ZAAR71E AlYded] Loldgen £F
3F 9 BFded YA & AAel= &
4 Sk wAl whE Alzbdel Z13W w-g
e ¥ =l FA7E "ok ol o] =7)
Wi oz g-g shAdr] Hsted morphine
1~2 mg3} #gA7ke] B2 fentanyl S H4
2 FQ)3te z=7hkge) Jh54A ARE o
obugtch. 24~48A17kel A 23 Fol W8T
Al BAolde ©hgke] morphine (0.1
mg /kg) & A4 FYste Hel £F =
HAZEFH FFAAE st agAR 9y
22 Ag=Ey =7 die] sM5E ez
AZE e ¥te HRAze] Hojzez A
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A Wyol] old Aoz A=At
<% AFA 8T £F 1247 o4
¥ 2E Fol4 F71& morphineg AFE
dg 7 siglem 24417 ol ¢ morphine¥
Fge IF#€ 100+55 &2 7.8+31,
MFez 14.1+55 mge= F¢=tz A9 o
GANAE AFE A¢ Bok £F 4472 o
W ASA g7 2adtes dAE Bgo
= ol &4 47 morphineF e al
& A% AEaFHe Atz AasUct
Vanstrum et al(1988)& AA44 A A4
7 whFAlAE FUE 1,000% 9] #atoll A
AAEgA PHEFL 343 HAE T 16
2 4 gildn slot ae o]EHoz
F-E A E Foulotol e FANA A
AR F Ay 9 Aoy 39 g4
Qervr £H HFAFurlze AHAALE
a

shod o} ek,

B e

2 %

A&l AlFH 189 FAE Al
9 F5 9 AR5l de} 37z B
3le] 2471 fentanyl®} morphines] £
£ Az daA 48 FYsle o F
A5 A
1) 4571 gkt A= 2E FollA =)
= e AHAdEs A=A A
Aoz {AHYer 3717 isofluranex
= I+%¥ 06~08 vol%, 0+ O
TollAE 0.4~0.6 vol% ol Alxtss}
Fgtel W3l HaEwHA 5 F
AetH A 97| Fras Aotk

2) £F Y £F AFA 87%FS 2F 12
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