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Establishment of Featal Heart Surgery with an Improvement of the Placental
Blood Flow in Cardiopulmonary Bypass Using Fetal Lamb Model

Jeong Ryul Lee, M.D.*, Chun Soo Park, M.D.*, Hong Gook Lim, M.D.*, Eun Jung Bae, M.D.**, Curie Ahn***

Background: We tested the effect of indomethacine and total spinal anesthesia on the improvement of placental
flow during cardiopulmonary bypass on fetal lamb. Material and Method: Twenty fetuses at 120 to 150 days of
gestation were subjected to bypass via trans-sternal approach with a 12 G pulmonary arterial cannula and 14 fo
18 F venous cannula for 30 minutes. All ewes received general anesthesia with ketamine. In all the fetuses, no an-
esthetic agents were used except muscle relaxant. Ten served as a control group in which placenta was worked as
an oxygenator during bypass (Control group). The remainder worked as an experimental group in which pretreat-
ment with indomethacine and total spinal anesthesia was performed before bypass with the same extracorporeal
circulation technique as control group (Experimental group). Observations were made every 10 minutes during a
30-minute bypass and 30-minute post bypass period. Result. Weights of the fetuses ranged from 2.2 to 5.2 kg. In
Control group, means of arterial pressure decreased from 44.7 to 144 mmHg and means of PaCO2 increased
from 61.9 to 1296 mmHg at each time points during bypass. Flow rate was suboptimal (74.3 to 97.0 mikg/min)
during bypass. All hearts fibrilfated immediately after the discontinuation of bypass. On the contrary, in Experimental
group, means of arterial pressure reamined higher (45.8 to 30 mmHg) during bypass (p<0.05). Means of PaCO2
were less ranging from 59.8 to 79.4 mmHg during bypass (p<0.05). Flow rates were higher (78.8 to 120.2 ml/
kg/min) during bypass (p<0.05). There were slower deterioration of cardiac function after cessation of bypass.
Conclusion: In this study, we demonstrated that the placental flow was increased during fetal cardiopulmonary
bypass in the group pretreated with indomethacine and total spinal anesthesia. However, further studies with modi-
fications of the bypass including a creation of more concise bypass circuit, and a use of axial pump are manda-
tory for the clinical application.

(Korean J Thorac Cardiovasc Surg 2004;37:11-18)
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Fig. 1. Hematocrits (%) of fetuses were maintained as same
during and after cardiopulmonary bypass (minutes). There were
no difference in hematocrit levels between control and expe-
riemental group.

o welniel slgEwa QRREsL A Hejo) 47
AFANE 3 dolg = FAHh told A e
Z wjoll 5 tzFolA s A0 mgke)t T-5o]H
A|(succinyl choline 5 mgkg)E +F3s93, AT+
tHZ(cisterna magna)E 53 HlE71AC2 mgke)s F
stglet. dlobe] AAE 2HA ¥ AFFEAMNE A
& 227 5, AREZ dglsle] $ T F2E AE o)
geta AARE AWeto] o] Fuleh B Bl
A A% 2 AR S22 oldetarh =Y A
Bl Blobe] Z4 w(taral veinyol AW2E HRT
218 T3l JEHEO0S5 myke)e BTk FHE
A #2300 wnivkgE AFEAL 12 G =718 E-E A
dato] 4¢3 32 FHURE 5 FUR FUE
2 Agstgien, dAs gt AAEeRE AEegie A
'H‘é g Azt el 14 141%] I8 F 7719 &

o AdEsin olw gl A AEE dAs A FA
'ﬂ!gi A}%*P%E} A4 %7} & AeAdazE
AAstR o FFFe AR FEs dv FELE &
Jeteict. F _i_v‘g— A1 A Z (Bio-pimp, Bio-Medicus 2] 4}
A, B=)E o) 8eksich A w2 308 APstsien
del7lolg & Aubgo]l £A4EA] g 3 308744 #A

gk
3) ZAEA U RRSE Y

ojujeke] Zulel AA T glojeke] Twlel 249 93]
¢ 8-2'd Gould ZHA]AX](TA 6000 micropulsing, Gould 3]
A, mE)E, BATtEEAE Slste] At EAT]

(=}

0

o|ag 9
elobkAlA -3¢, autdf
801 1 Experiment
El Control
70
60
50
40 4
30 -
20
10
0 -
0 10 20 Bypass off 45

Fig. 2. In control group, means of arterial pressure (mmHg)
decreased from 44.7 to 14.4 mmHg and in experimental group,
means of arterial pressure remained higher (45.8 to 30 mmHg)
during bypass (minutes).
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Fig. 3. In control group, heart rate (beat/min) decreased ab-
ruptly from 180 to 75 beat/min after beginning of bypass but in
Experimental group, heart rate maintained higher than 150
beat/min during bypass (minutes).
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Fig. 4. In Control group, Pa02 (mmHg) was extremely low. In
Experimental group, PaO2 was between 101.7~120.9 mmHg
during bypass (minutes).
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Fig. 5. Means of PaCO, (mmHg) were less in experimental
group ranging from 59.8 to 79.4 mmHg during bypass (minutes)
{p<0.05).
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Fig. 6. Flow rate (ml/kg/min) were higher (78.8 to 120.2 mlkg/
min) during bypass (minutes)(p < 0.05). There were slower dete-
rioration of cardiac function after cessation of bypass.
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