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Experimental Evaluation of Assisted Extracorporeal
Circulation for Acute Respiratory Failure
—Special Comparison of Two Venoarterial
Perfusion Methods—

Tatsushi SATOMURA
Department of Surgery (Director: Prof. Hideo ORTHATA)
Tokyo Women’s Medical College

A study was made of the assisted extracorporeal circulation by the venoarterial perfusion with a
bubble oxygenator in dogs with acute respiratory failure,

Mongrel dogs weighing 14 to 30 kg were divided into three groups.

Group 1 (5 dogs): Arterial infusion from the femoral artery under the regulated respiration
was performed for 90 minutes.

Group 2 (5 dogs): Arterial infusion from the femoral artery under the regulated respiration was
performed for 60 minutes, which was followed by arterial infusion under no respiration for 30 minutes.

Group 3 (8 dogs): With a cannula inserted above aortic valve via the femoral artery, arterial
infusion under regulated respiration was performed for 60 minutes, which was followed by arterial
infusion under no respiration for 30 minutes.

The systemic flow distribution of oxygenated blood and changes in the hemodynamics were studied
to abtain results as follows.

1) Sap, in each artery was maintained 90 percent or more in Group 1. Sag, in the coronary
artery and common carotid artery was maintained not more than 70 percent under no respiration in
Group 2, but could be maintained 96 percent or more in Group 3, the difference being significant
between Group 2 and Group 3 (p<<0.01).

2) When the percentage of infusion to the total systemic flow was not more than 75 in Group 2,
oxygenated blood could not be perfused up to the arch of aorta. When the percentage of infusion to the
total systemic flow was 50 in Group 3, oxygenated blood could be perfused fully up to the coronary artery
and the arch of aorta.

3) The blood flow of the pulmonary artery decreased gradually after the start of perfusion, fallign
off to 30 to 40 percent of the pre~perfusion level in 90 minutes.
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4) The mean arterial pressure began to fall off immediately after the start of perfusion, showing
low values particularly in Group 3.

5) As for hemodynamics under no respiration, little change was observed in Group 3. In Group
2, however, the changes were conspicuous, there being ventricular arrhythmia and ST depression.

6) A look at Group 2 and Group 3 under no respiration at the completion of perfusion showed that
all animals were alive in Group : but that two animals were dead at the completion of the experiment in
Group 2.

From the results above, it has been made clear that the venoarterial perfusion with infusion from
above the aortic valve provides high oxygenation in the coronary artery and common carotid artery,
prevents cardiac arrest and is more effective as assisted extracorporeal circulation for dogs with acute

respiratory failure than the venoarterial perfusion with infusion via the femoral artery,
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OBHIL-TXC Polycoda Wit L, £RBRER
ROk L 7.
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ALWER (ABL-1, F o4 2 —x#k) TR
RETE, MESE, RS ASE, base excess
PEL 2.

[6]) mERE

VEWRT & VEIRBRIAT30y, 604, 904 v fitnE
B bR ERR L, SmREcrHEL, mek
Bl mfE~c /e v BER YT VI ~ESR
7V VETHIE L.

F1 i (ml/kg/min)

e i

£ ® %

154> 304> 455y

604> 755> 904

#F18)12.2+0.8 | 13.3£0.2 [ 13.5+4.0

13.3+0.2 149+ 1.1]12.9+0.9

W28 |17.1+£82 20482 |21.6+6.4

23.1+5.4 {33.1+£11.9(33.5%5.9

®38|20.3£5.426.0%5.9 (26.2+74

26.4+7.5 |31.3+ 3.3|31.2+9.2

+ : Standard Error
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2 MmTERE (%)

o # i 5 i %
HERA]
1543 304 455> 605> 755 905>

SEBEIRE

BB 100 | 77.4% 9.8 79.1+10.1] 79.1+122 | 80.6:+17.6 | 71.9+ 0.4 | 748+ 52

E2 B 100 | 84.2+12.1 | 80.4+14.1 | 84.8+20.2 | 85.2+16.7 | 120.4+17.9 | 115.3% 9.9

WIH 100 | 64.3+125 | 63.9+155| 67.3+169 | 72.3+18.4 | 65.0x 9.6 | 63.2+15.4
BRE

BB 100 | 80.1+ 95| 89.3+14.8|104.4+257 | 91.7+ 2.3 | 82.2+19.7 | 79.6+26.4

FOB 100 | 90.7+17.6 | 104.8+29.4 | 122.24+33.5 | 114.3% 4.7 | 144.6+21.9 | 133.3%47.0

I 100 1102.9£20.0 | 121.9+50.0 | 135.4+18.1 | 140.7+18.6 | 121.5£56.4 | 104.2+32.7
LS iR ¢

w1E 100 | 93.2+12.9 | 839+ 25| 92.7+186 | 95.9+13.6 | 92.3+15.9 | 99.7+17.6

EOB 100 | 97.6+16.2 | 97.8+27.3| 94.7+19.0 | 92.5% 7.5 | 94.2+15.8 | 118.2+17.3

kR 100 | 102.7+14.0 | 108.2+ 8.7 | 1058+ 7.8 | 98.0+10.3 | 106.6% 6.0 | 108.1£13.4
i ERIRE
T 100 |119.8+13.3 [ 124.3+16.4 | 121.4+ 8.8 | 129.3£30.5 [ 134.4+£11.4 | 151.3£23.7

E2H 100 | 105.0+£16.5 | 104.9+10.6 | 102.8+ 4.5 | 107.4+14.0 | 100.7+ 2.9 | 76.9+ 6.8

EIB 100 | 91.3+ 7.5 | 91.2+ 8.1 | 96.9%+ 6.1 | 95.9% 8.4 | 925+ 7.5 | 90.2+12.9
BRI 5

2B 100 | 84.0+17.6 | 78.8+18.0 | 75.2+10.2 | 67.5+17.3 | 48.3+ 4.6 | 29.6+10.4

EIH 100 | 57.6+ 6.6 | 56.9+ 6.9 | 54.7+14.7 | 5.4+ 1.2 | 259115 | 38.3+£23.4
EMRE

#2E 0 36.3+17.2 | 36.7+11.0| 38.7+17.2 | 34.3+10.5 | 38.7=x12.0 76+ 8.6

w3 0 47.0+ 65| 45.7+16.7 | 54.0£10.0 | 57.3x20.4 | 645+ 15| 73.0+11.0
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7 LER
EBREA S ME BT s b
TN EREORG T2k, B VA v
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BIFRERR TREMAF L.

B 2 BRI AR R R v O B Ve RSN I, SEAE,
ST {ET 7 K235 bivie.

5 3 PR MR O E ML e A BT 5
T EDRBOICHBIE TREFIER L

(2) mEH R

M 7 AVEAETRIENRSE T % D TR & YETR AR
05T % 305 B JIRE L.

KEREDHR, & LBEIIR, FieZEEiR, SEIR,
BIRD MR RETE & MK KIEH A ED T
FIPHELAH U CHE L (B3, #4). %
MEE O IR EAR S FE 11300~500mmHg =, It
WA EEIME299.9% A LTh o,

D KEBENROEB R AL

FEWRI TS 1 B13.96.8%, & 2 81197.3%,
5 3EHI94.4% Th Dtz 304 L6040 TE 1 BEE
H2BIY E bITH U LD S E L MR T X,
B 3FEI390.6%, 89.6% Th oz, TiI04TH
1 BRIX96.7%, 8 2801197.4%, = 3FH186.9%

®3  mEBRRPATE (%)

— rRERE
0% | 609 905

ABEIR |

18 96.4% 1.2 | 95.5% 1.0 | 97.0+ 3.0 [96.7 0.5

W2B | on7+ L2 | 974+ 43 | 98.9% 15 |on.4= 25

3B | 944+ 3.7 | 906+ 33 | 89.6% 3.8 [86.9% 037
1 LR L

®IH 966+ 1.1 | 97.7+ 0.9 | 96.4% 1.7 | 97.1+ 0.3
EREBIR

W2E | O6x 0.9 | 973+ 2.2 | 949 3.0 | 544%16.7 1

3B | 057+ 20 | 957+ 51 | o7.1% 3.5 | 964k 47
EEIR

2B | 95.0+ 3.8 | 95.6+ 41 | 94.8% 47 |67.2% 7.41

®3B | 046+ 37 | 047+ 3.6 | 93.9% 45 | 983+ 0.9
Bk

BIB | 837+ 33 | 842+ 45 | 680129 |76.7% 47

%28 | 183+102 | 7L0%187 | 8L8+ 7.7 |6L6% 7.6

3B | 130+ 1.7 | 6162125 | 66.8=12.9 |6L8+13.8

+~ : Standard Error, T :p<0.01
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F4 MWRWA AFE (mmHg)

- ¥ W OB O %
HER BALERT
302 604> 905

ARREHR

B8 18.2+8.0 15.9£5.3 15650 | 21.8% 2.3
BB 18.2+9.9 12.1+3.3 11.5+£3.3 | 17.9+ 3.9
WIH 14.6+238 17.6+5.7 19.5+£6.8 | 13.4x 4.2
& ERER

218 21.9+6.8 20.8+5.5 16.6+£6.7 | 21.3+ 2.6
BB

il i3 12.2£2.6 8.8%0.5 10.0+£1.8 | 26.7+ 8.6
WIF 14.242.6 11.4+2.9 12.0+3.2 | 15.2% 3.1
SEENIR

HoH 1.1£1L5 8.6+0.5 9.3+2.1 22.7+ 5.2
EIFH 11.6+3.4 13.1£3.7 11.9£3.2 | 13.4% 3.2
#ik

BB 22.8+5.5 25.8+3.8 26.1+45 | 29.4+ 0.6
w2 20.8+2.1 17.5+4.8 17.6+49 | 287+ 7.1
WIB 21.7+4.5 23.5+8.0 21.8+6.7 | 21.6+10.1
H M E%

w1 12.6+3.4 11.6+1.6 | 126+ 3.3
E2B 86+13 9.3+2.7 | 16.9% 1.8
EIE 10.9+3.0 10.3+1.8 1.1+ 0.6

& ~ : Stamdard Error
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B8 BEI95.7% ChH Dot 3040L604C3EEE
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LOMEME L IeD, B2 LE IR, HIFLOM
wHEEZE (0<0.01) #5wi.

AN+ EIPIR R R IR M3 26 % ~T % DK
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FREDIRZE M CrL KBRS #0 & CEAR AN L
wekELBRB. ’
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DI8.3%DEMEHR R Uiz, 2R 3L O/
KHEEZE (<0.01) 23Ebd7e.

N TR R RS R M 5026 DA oD KE
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Base Excess 1L 38 LEMAT L VEET, B
FHe THrc it — 20mgEg/L 123 L7,

NG BRERNIR 2 N TR R R B E R R
FRG L 0, REEY ADTEOKME & WERM: 7 5
Fev AR LLEE 2B, TfE CO,
ME MR L AT BB L, B2~
ORFEREEETLRRT 7 F— v ARBRT
AERL e ol LB 5.

(3) MmikkE

D ImEEE

VEVLRTCUER 1 8 13215.9g/dl, 55 23 1315.2¢/
dl, 8 3FH115.6g/dl THotz. ERFIL IS
3, 13g/di~17g/dl ORI S M.

2) MM~ e vE

YEWRT & 0 &3 % & 55 2§ 12904 ~¢0.65g/dl,
FH3F0.2g/dl L7y, F2BOFIHEMEE
DI,

3)  EMmERE
BIRATZ100% &35 L9048 1 BR1217.7%,
B 2BEE53.8%, H3BI28.7T% Y, FHL W
WA & Teoe.

(4) ERBRTHROEFZEOEHE
25 1 BF 5 BRI BT b ATWIR % BT,
30~604) D BB LM FKTE S B 7.

oSy ERELTCu B EaE
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52 0¥ 5 TNERh, AR 1R, 3040
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5 3B 8 BHILVENH, ATWIR % L3305 %
MaeT Lic. ZOBEEFIEFL TV, 20
t#15~300 LA &IN5 ik Lie, ZBE D
2 2 FEFRRC A TR TEBE L /s CEPIRAE T
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BlEo®EE X b ATH% B 7o KBEB iR & 0
AT, RIEZEOERT S EFET 508 ATHE
Wk % EWABRROI», MTEmL, B
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F£5 MEKRE
304> 605> 904>

MmekeE (g/dd
P1H 15.9+£24 [ 14910 |147+1.3 |16.6%1.3
BB 15.2+1.6 [13.4+1.2 | 140+0.7 {15.1%£0.6
B3I 15.6+£1.3 | 14610 |15.2+1.1 |14.6+2.3
k20413
~T7avvE (g/Ad)
BB 0 0.68+1.17| 0.6+0.870.65+0.9
HIE 0 0.2£0.2 [0.17£0.12| 0.2+0.16
AR (%)
BIE 100 43.9+29.0|23.5+ 9.1|17.7+ 0.7
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