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Experimental Studies on Indications for Artificial Lung
in Acute Respiratory Failure

—The Pertient Start of Extracorporeal Membrane Oxygenation—

Tomoaki FUCHIGAMI
Department of Surgery (Director: Prof. Hideo ORIHATA)
Tokyo Women's Medical College

Extracorporeal membrane oxygenation (ECMO) is being used increasingly for the treatment of acute re-
spiratory failure, but mortality risk is still high.

This experimental evalution was undertaken to investigate the indication of ECMO, especially the perti-
nent start of the therapy.

Eighteen adult mongrel dogs anesthetized with sodium pentobarbital were intubated with cuffed endo-
tracheal tubes. Venous cannula was placed above right atrium via femoral vein and arterial cannula was placed
above aortic vulve via femoral artery.

The animals were divided into three groups.

Group 1 (6 dogs): After 60 minutes normal respiration venoarterial bypass was undertaken with membrane
lung.

Group 2 (6 dogs): The dogs were submitted to mild acute respiratory failure by lowering respiratory rate to
10 breaths/min. and tidal volume to 10~11ml/kg. 60 minutes later, venoarterial bypass was started and con-
tinuted for 60 minutes.

Group 3 (6 dogs): The dogs were submitted to severe acute respiratory failure by lowering respiratory rate
to 10 breaths/min. and tidal volume to 7~8 ml/kg and bypass was same above.

The experiment was concluded as follows:

1) PaO;was about 50 mmHg in Group 2 and hemodynamic state kept balance before bypass.

PaO; was about 30 mmHg in Group 3 and the dogs fell into dangerous condition before bypass.

2) Systemic arterial oxygenation was reported to be substantially improved immediatery after the inntia-
tion of bypass.

There were no significant difference between 3 Groups in SaO; during time of bypass.

3) Two animals were dead in Group 3 in spite of normal respiration after bypass.

4) For on the results above artificial lung for dogs after severe hypoxic state is effective in improvement of
blood gas analysis and hemodynamics, but it is not always safe.
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D 2ODNTRBDBEELET TS,

i) Mz bhadmED PEEP iRt FiO,
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b, R SRERT, ko a), b)
20D&BDOTST L b THA.

a) Fi0,=0.6 PEEP=5cm Ci12HHL F i
o b Pa0,<50mmHg, PaCO, 30~45mmHg (12
FeREC 6 BER A 3 [EBL_RRITE)

b) FiO,=1.0'c PEEP=5cmH,0 T & If—%)
PR e v FAAOHABEO30% L E (Swan-Ganz »
F=FAER). ¥ Hill 5713 BadtRmaue
Libe,

i) Pa0,<35mmHg

i) EFESR MIE O fo2b D RS o HH

iii) EEARIMAER X 5 DIEkEs

DOHBEE T\ 5.

N, kiRdmiieer ki,

i) FiO,=1.0 PEEP 10~15cm ¢ PaO,<50
mmHg OREES 2 B 15 < B4

i) @D hypoxemia 1 X b i B m Bl
BHbhich, PRHREERZDLhBEE L
LTw5.,

Bartlett 22911 A-aDo, D{EH300% # 2 1= &

E 7 o ¥pFiEER) 1w X v Pulmorary Insufficiency
Index (PII) %E L PII 235 ##2 %5 EC-

MO %EET % LT\ 5.
P11 _(A-aDo,)—300
100
A-aDo, #3300mmHg % #8 % 7-BEpE]
24
IHIEAR B3 Pa0, © PaCO,, A-aDO, o

Ll B3 ioFEEE (Vd/Vt), effective dynamic
compliance (Cdyn) [T (PVR) 7L T&
BRGHL DAZ 2 — 2B LENRLERE
BTN & TH B LB T\ 5.

E 1MW AN IR R MBI LR ERT R
TIRHEETET, Hill 503, PR AREest
LT %410 ECMO 20 i » B84 5 DI
B AEBIEZEE CERTH B L LT\ 5.

FA 0 K¢ ECMO BfaRio Rz, BE
DIEWRSTE CHEBNR M T PaO, MEHEHI50mmHg
T PaCO, 1% ¥H#60mmHg ThHb, ZDIREE
TMATEIRERC S REL T, REFEE A
BThotk.

—HEW T KA < X BRI T PaO,
3 30mmHg ¢ PaCO, 2% #70mmHg ¢ A
D, MATENRRANC d ANZEE CREFMOEFITED
o REBchotz. UL WL ECMO B
IR X D IR AVT105 5 5204 &\~ 5 i
RO 5 B BITF & 70 b MATEIAR & HUBRE L
TE . MORER R T RERBOIERLESR
DAL DI E R I BITTRD bhioirote.
L2 L BRI BT ik ECMO AL $hIEE#
KR Lz b b, EWRERSE CIT
6 SHA 2 HABETS Lc o 2k, SRR ER Ik
BBH ECMO @ X b BMERE REELTW3
ChhdbbT, HRIFEBRAFEFL VLS
LdEZbh, FELIHRRESEAELTHLD
ECMO nFROBMTARTH BT X RELT
Wi EBbh3.

SHEAMTERT w5 ECMO o »H
mu, e EbTaeftot, FEeBEL
2ODHRAPELZLNBETHAD.

1 “DIIHEE D nothing to lose” &\~ 5 # % Tldin

X
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{EHRD H_ D7D FILO BHE Sk Rd D
ihé&, —FHThzHREVEL 2T bikD
% 0TI IS A EBANCIEA L THL &)
Hhthsrs.

ECMO n#ER & 7e 5551

D RN R MM TH D Z &

2) (ki R 7 W i

3 MRIEMERA

4)  JRHEiE G
DT BB,

RDIRZETALD D OREH I~ Y VRS
BAGR BRI & 70 b BEL, ¥ R fl 5 B
TefiEy ECMO o2 R ch 5. % lifi o
EHIERTHIITH B &\ 5 BRI O
ZARMAEEY 2 RE A LBE%, 7THH
£, B 51k 3 B o BERFROR AR RO
ft, 10ALLEOBBAFRELZ 5 BERE
PERLINTV5Y, FLEBRERER LR
BInwh, RS L BT b v ) o BEER
B OBETRL A LTV IBEIERTHS
5.

FRE S B BILD B BRESERGAY 2 HIR 252
FLie>T B0d L,

KBS & e BB E LT, M, A
A AME, BE o fifigs, pneumocystis carini, fiifi
e, BKE MBS 2 » 25, Goodpus-
ture JEREE, MLERPES, RAFHEE
FEERE (adult respiratory distress syndrome, [T
ARDS LWEFR3 %), BT Tk RTINS
FEERE, MRMERRMEC X BHhdk, ¥ oo Rk REFRE
=T ERBET BB,

FoBENAIE AEEWE, EBEREEAS
DIREFRAL O ZUIEERZ O b B2 570D
ECMO ZAWBABZ E05D, AL®3, 18
M:EAZEM:E B (chronic obstructive lung disease
COLD) o, fEBIV, ERBED X OnTE
B2 B ENTERERNT S,

JEEEFER X#TW% ARDS 1L19674E i Ashb-
augh®® w X oCTRIBESh, Wb/ fRBOBE
ENENBE T, MG, v a v 7, THME, FfiEk
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YUES DR« nFHR LY, WREH L LR,
B X B EEHTOF ABEF LR LE L, KET
NEFEOERRE L5 2 Ebh W5, ARDS s
BT EREROBEL & PREENEETH
%%, PEEP £5% F\T3 PaO, 23 EL 7\
B4 ECMO o FIh & 2B475 0, ECMO
k) FiO, T PEEP %KW T % & L43H]
HET, AILTLHIPVRE IR T B,

IR AR O 1230 D ESMETRIER & LT,

1) veno-venous (V-V)

2) veno-arterial (V-A)

3) veno-venous/arterial (V-V/A)

BMihbh s,

V-V IIIHEERR & A i h, B LCTEREN
fHE T £ I — R RN A MBI & L CfE
BTH 20T EDT L, BRAMEK N V-A
LHBLTRIFTHD Z ENET OIS, REE
U CHERES N WIS, LRl EoHEn
DBV BEOLARPBRTE W L8 FHh
5. : :
V-A UL H 0T S A A E SR, B
MEEDEAD UBIRE & B ORDEET D,
ALFROEEILBER I, NV v oD%
XEBHZENTELY, ELREMI = =~ 1D
FmE KERRMCBET 5wk, Lo
CABRIEE N cMBEEZ R T 52 L TE 5D,
EEDOERTLZOHEYHV & AFHERI
Pa0, ¥ X OEHHRFAE T RBEIRM PaO, &3
EREL LI BIFTH D, PaCO, A
Th Y P LR FHBRE L e mE A M S
NTWAHZ EERLT WA,

ZOFED KA E LT AT mik o ine
X HBROBY, EEHNOERLBIRRAB
THERY B D &, OB X 5 HiRE
DRFDBIENR BT Hh 5.

V-V/A Sk BEERE & b WiEh, V-V, V-A
DEA DR FO, FH, FELEHL S
REDD B,

o BEEHE) L BIIR—RIRER S (A-V) 1%
2 bhBD, FIRMEBRIEOHRIEL, b
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DEENRKRELS BB EPLIREEA VbR
Eixisw,

ECMO % f1/z 5z tick b FiO, ¥ T, B
FhEFELFHCE, VALY LV —x—0 tidal volu-
me APWAHIEDENTED. FRLGERIRS]
HRELITIR S Z EDTED.

ECMO %7/ 5 ik wEE % B3 5 BBy
T~ ) VS M T fE200Hifr/ke Dk
5 ~10B (ke /BB NS B2 5 25 L3R C Lee
white o £ [MIREEE % 304 1it% active clotting
time : ACT ¥:-0120~200f0 1§k 5.

ECMO o &8HEE LTI RIS MY XU H
AR X 5ol b oM, Wik
WBESEREE (DIC), &Y, K%L b iclEigo
HERLEE LD I AT L BABENE LB,

ECMO v o Btz NHLI o7 2 b2 —
¢ FiO, 60%, PEEP 5cm H,0, ECMO D&
0.5 I/min -, PaO, 70mmHg L) k% 6 BefHLL -
HERF L X B £ D $2 48 L w57 b, room
air ¢ PaO, 50mmHg [J B % #Rcxs8a &
RT3,

ECMO 1z X h s S h it BEOFH TH B
Bartlett 5% DEEH-CIL, EFEWNISY, HLEH
DR EFIMERIEIIII9F TH Y, Kitby B0
WETLEFRIO~IBS TH D, AIBTITHEFR
17%, IRAEEERREM O HR Lo £5 2°h
5. Hill 5% 2 » 28, WisME, Mgl
B L CHREB TR, WEIMEM%L, MR
%, T A AAEE CTTFERREBRT S,

Pk REBCH LT, BB FHERF T Bar-
tlett 59116 A D Frdk BFER R4 8% w ECMO
BTl 6 NOEFRETE Y, RAAMERERT
O 2IAD 5 BEFEN 2 ATh ok Ll
RFERBIFTH O EBRNT D, SHISIE
AR o B HifliRy i | & & d e ECMO
DBCHTHRC sz ik k0, AMEPRARLR
#3%5 ECMO 2 X B0 FE mET B C
LRI N B,

#® #
MR R 185 % T AL 3 BRIC /01 SRR AN ik

BTo ECMO (V-A [EIl, By = — Ve
ZRBIRFE LCEL) DR E L OBBE MR
RBIZ D\ T

BIF (=vhe—8p) @ LEHBE Ok
A8, 1 [EHRE 15ml/ke) 1 REEER U #
SCIRREC 1 R ARARBNTEBR 2 4178 W T HR305
MIIRREZ B2 L.

F2RE (BEOCEBIE) : BEOEBIIRE
(PR E10E], 1 [E#HKEI0~11ml/kg) % 1
FFrE e, A CIRPIRRE © 1 el o R4 BO TR
BE{T\, BTHRERRSK T30 B L 1T
[Zged ot

3R GBI EARED  ;RIRB0 FH 1L
EVREE (ORERERE0E, | A ET~8ml/kg
% | el AR O k& fT7e o7,

Ll EoSER X b Tiio o & & FERE .

1> ECMO BHARTD WREBITRE o (KKFEC
EEIIRIL © PaO, » FEi5#50mmHg ¢ PaCO,
ik, FH60mmHg Th b, = OREITMITEIRE
Wb ZELTRY, REHERFRATRE T
MEP RS R CI1X Pa0, $30mmHg, PaCO,
#j70mmHg ¢ MfTEHREAYIC d REE ¢ BFEREO
EHITAETH Ok,

2) EESREBCRICE S ED B &k
EOEKEFD, EiE LD 3FELLMENK
T, IREDBA %D,

3) MERMLEEEBRRE L b, I3
FECHEMULRY, BRI L LEHE
TFL7.

4) MWEHFATHER LD FE2RE, HIR
LI BE Lk, ERRTEEEHRR LT
b, EEBRAR LILL, O TEREIR S R0
7z,

5) MOREERTRE, 3B L L RERGOIE
BRI LD ol

6) MR THREIHCE W CEBRRIL L
Chhd b 2T L.

PEoRC Xh, WBRAENERLGA T
EE B Th, HIMERE X 5 MATEIREIME &
ADHFZRFTHAHD, ELLECBSHOE
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WK, EHETROEE BRI b Db
LIRBOBELH Y, FL HRRESELL
T ECMO BFHoE T ARRTHL I %
IREL T\ 5,

Ba#sebich, KIECBERD Ji68E L SHHME
W07 BEIAFH R BB T o HELBT L &
bio, YR ZHR, YRV ENFESH
B, R GERGEM, RESHEREE BEECOL B
WoBERLET. EBREL, JWE, JBHITSD
TBBOREHE=IeA, B RRESL, RFE—E4ds
T OAREATE B A OIEIMIETGERT © JF 4 mid b Bl
BLEFET.

UesAphe © BE 3, KRLTEMNA®EYE &

2U4EBISVC B\ THRE LI, ) '
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