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EEOWRIE, ASD 4 FI, i M EE © 7 v
VSD (MA!) 2%, VSD+HZEZIEE 3Blozt9
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PFALCERETLH UUT, F+18) & L7
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T, M¥) L.

2) BRERITEE R & L CWEE & b FRIE A
1EERIRNC Y 7 ¥ 2840, Tmg/ kg R OHEE 7 b o ¥
>0.02mg/ kg % WAk, M30HEIZT 7L /2 VT 4
V2 ug/kg F ARG L ER-EBE-EXRT
VT v OREFE AT IR EIRES, Bl IR+
FAvEBALL., BRICEIRESHEREATYS
EFTRFARY T = VILEFIFSIT2EH
rELHAH, FHIHTE 725 =—3~4
rg/kg & HARSE OG5 HICKENTFE 1TV,
ROMEBRPIME E CIRER (R (3¢ 13 ¢) 2
T 1y ==, RS BN 2 R % HERE
L7z, HEZEVERERESE T - iafs B A v
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s, AT iR (Cobe VPCMLO.85 % 72130.4)
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BiMAAN TRV, F72, RAVERRS (8 x
74 5 v AHF-UN® ) %5 AA AR, AL
Ll EE LD U TR E B %2 5 72,

3) HIED: JERBEOEH IOV TR, L
B PE - IR o T % Tl A= Ry, EA
i, [ENHEEER, SJER, WERHER
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WELA., T, WELAA ML AREEKIVE Y
¥, ACTH, alVF vV —), =¥4x7Y», /I
IR 7 Yy ONUFEET, £LIMFREEEAER,
HIERE, ~/%) YEAER, HIVEERFG205
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BIRIE S 4 > » SRIML, GHIELSEEL RS
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1) BEWRRT (K1) @ YfEkcolim
£ O BB ERA2ER O AR % 5% £ TR
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Table 1 Characteristics of Patients and Operatinal Data

Previous Study

Study in this series

for Early Extubation

Past 4 years F + I group M group

Variable 42 9 10

Sex (male/female) (23/19) (5/4) (6/4)
Age (years) 4.8%1.1 4.6+3.1 4.5+4.3
Weight (kg) 15.7+3.0 16.2+8.3 14.8+9.1
Prior to CPB

Duration (min) 129+17 161+31 1 248+ 81

Infusion Rate (ml/kg/hr) 5.3+1.8 4.0+2.4 4.2+1.0

Urine Output (ml/kg/hr) = 2.6+1.4 2.0£1.0

Opioid and Dose Fentanyl Fentanyl Morphine

(/kg) (10.043.2 ug)* (2.740.7mg)

Duration of CPB (min) 82+40 88+36 T 234+73
Duration of ACC (min) 41+26 34+13 ¢ 104430
Anesthesia Time (min) 317+60 347161 t 683+162

Total Narcotic Dose

11.5+2.4 pg/kg

12.2+4.8 pg/kgt 3.9+2.3mg/kg

Plus minus values are means * SD.

CPB = Cardiopulmonary Bypass, ACC = Aorta Cross Clamping
1 There were signifciant differences between F+1 group and M group.

+ This value was calculated without two cases to be postponed early extubation.
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Fig. 1 The Changes of Heart Rate and Blood Press-

ure Prior to Cardiopulmonary Bypass

Symbols : open squares with solid line (—[]
—) = F+I group and filled circles with dotted
line (—@ —)= M group ; § different from be-
fore anesthesia in each group. 1 different from
the same time in the M group

(D= before anesthsia, @=after induction, 3
=after skin incision,

@= after sternotomy, &)= after hepariniza-
tion, ®= just before CPB
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X0 LEENIZH 572, F+ 1 BRI+
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SO EHICEFLTWAEL 0D, PHEIMIT &
BE% , ~8) YIEANBER Y SRIMEBRBLG
P TELLART T A AL, MEEICE
WG - RN & b E AL S (31
WELTHR LS, ~%) YiIEABEEDSIEF
+IHTALNZT L ETORTHEEZRL .

3) I ACTH#E (X2 —a)
FAEBZEI CEAmBEMIIAEEZIRL, SHICSB
WT LS 22BN A S T IEF SN THER
L7z, L2 L, HAMERRWGHERIEF + 1B CH
L, 2OREREFHMTCOAE LR LFICEE -
MBELD L KTH 5 7.
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BRIC L o CTHER LA % A 7. MBEERE TIIET)
B HRIMERMGHROBRH CTHEEEL D - 7-.
7, VT ERT) VIBgERWEL DEIIICK
DEREICEF L0 EAR L REERETER
<, HVEBRBHBRBRICF+ I BoATHEEL LR
R L7z, MEETRARIMEERRAKBICE > Tb LA
Ao, T/, MELDEFHEBROHERT
ol

CAN) v

Presented by Medical*Online



424 & B OM M E15% 3% (1994)

pg/nl
3009 @ ACTH

200 -

100 A

§

0+

post Induction ope start post heparine  CPB 20min

ng/dl . .
C Epinephrine

1500

1000

500 - §

§

post Induction ope start post heparine  CPB 20min

Fig 2. The Evolution of plasma ACTH (a), Cortisol (b) ,
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Epinephrine (¢) and Nor-

epinephrine levels in F+1(J) and (M) groups
Symbols : § different from post-induction in each group, t different from the same

sampling time in the M group.
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StWEgk~xTwsn, LaLl, BIBICE - TK
ERTMELVZAHEORMMExZER T 51 &
5%, 1980412 A D /NEHI T o016 s
WA SR, HARBED 2 v bR S h. K
Be TV —F » OFffite N TIFH & §E5E - $EEH O
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Table 2 Outline Facilitates Early Extubation in the Operating Room after Pediatric

Cardiac Surgery

Selection of Patients

congenital septal anomalies without complex lesions

age > 3 years 5 month and weight > 12.3kg, desirably

(the lower limit : 2 year and/or 9kg)

no significant pulmonary hypertention

(almost Pp/Ps < 0.45)

good cardiac and pulmonary function

Anesthetic Regimen

G-O-volatile anesthetics slow induction with
fentanyl (3~4 xg/kg) administration
maintenance of low-dose fentanyl combined with

50% nitrous oxside in oxygen

isoflurane as tolerated

muscle relaxant until rewarming during CPB

appropriate dose of fentanyl : total 11~13 pg/kg
about 80% of it prior to CPB

Intraoperative Episodes
CPB run < 2 hrs

normo- or mildhypothermia during CPB

simple intracardiac repaire

absence of procedure related to airway

improvement of pulmonary vascular status
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EREEOIMEDS A LN DD DDIFIFLEL, EA,
AV 7Ny OFEFIGERRAICOE 20 - 7.
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Early Extubation after Pediatric Open Heart Surgery

— Low-dose Fentanyl Combined with Inhalation Anesthetics and
Its Effect on Hemodynamics or Stress Hormone Response —

Takehiko Kaneko, Akira Ohwaki,
Gen’ichi Suzuki, Saori Hashiguchi

Department of Anesthesiology, Tokyo Metropolitan Kiyose Children’s Hospital

Tokyo, Japan

Changing from a routine of overnight mechanical
ventilation to early extubation after cardiac
surgery recently comes to reevaluate high-dose
opioid anesthesia. We recommended in this study
low-dose fentanyl anesthesia combined with nitrous
oxide, isoflurane and muscle relaxant as the regim-
en for early extubation after open heart surgery
compared with high-dose morphine technique as a
conventional method. Adequate dosage of fentanyl
was 11 ~13 ¢ g/kg totaly and about 80% of it was
administered prior to cardiopulmonary bypass
(CPB) . Though hemodynamics such as heart rate
and blood pressure in this method were slightly
higher than in morphine anesthesia, the changes of
vital signs were almost stable. Plasma concentra-

tion of hormones associated with stress were also

within normal ranges prior to CPB except for
epinephrine just after the beginning of operation
and cortisol affected by methyl prednisolone admi-
nistration before CPB. Under the present condition
that even if high-dose opioid anesthesia can supress
the stress hormone responses before CPB not after
initiation of CPB, if we put the advantage of inhala-
tion agents such as isoflurane to practical use, low-
dose fentanyl technique we recommended can be a
safe procedure and facillitate extubating at the ear-
liest opportunity. Also both pre- and intraoperative
factors should be considerations in achievement
early extubation, such as types of heart diseases,
age, body weight, duration of CPB, pulmonary

vascular status and airway conditions.

Key words : Early Extubation, Fentanyl, Inhalation Anesthesics, Pediatric Cardiac Surgery,

Catecholamines
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