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Table 1 Demographic data and indications for CPB.

Indication for CPB

Patient Ao Sex Disease respiratory failure circulatory failure
1 31 F pulmonary hemorrhage @] -
2 6 F postoperation for ECD = O
3 56 F pulmonary embolism O O
4 7 M traumatic bronchial rupture O L
5 20 M status asthmaticus O O*
6 37 F acute myocardial infarction O o
7 43 F pulmonary embolism O O

# CPB was started during cardiopulmonary resuscitation.
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Fig. 1 CPB circuit schema.
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W HE R AR EIEE C, ATz o2 cmEE
HNOFTEFEIIH 430ml TH 5. B - ZlmEE
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trap EHA L.

CPB % 4« %l veno-arterial bypass extracor-
poreal lung assist, extracorporeal lung and heart

assist (V-A ECLA, ECLHA) T, /NEFES (Pt2,
4) ZERGCTH - BME T X TREERIE R
A LT

AN TR, BAESITIEE A VBRI
SciMed I model SM25™ (SciMed Life Systems
Inc., Minneapolis, MN) #f\ 72y, Pt7 Tix~
RNy v EEFREANBERE AN LM

(MAXIMAT™ hollow fiber oxygenator with
Carmeda™ bioactive surface: Medtronic Blood
Systems Inc., Anaheim, CA, LI F MAXIMA
i) OAFATAELLY, ChEFEHALL
(Table 2).

PBEEIA~R) VERFMEAETHY ac

Presented by Medical*Online



ICU iz 3si) %8 % Cardiopulmonary bypass (CPB) fEfID#Et 471
Table 2 Blood access and artificial lung information.
Blood drainage Blood return
Patient  Insertion Artificial lung
Location Catheter Location Catheter
1 percutaneous  femoral vein Cook (18Fr.) femoral artery Cook (16Fr.) SciMed 0800-2A™
2 surgical right atrium Shiley (18Fr.) ascending aorta  Argyle (14Fr.) MERASILOX HSO-2.5™
Shiley (20Fr.)
3 percutaneous internal jugular  Medikit (18Fr)  femoral artery Medikit (16Fr.)  SciMedll SM25™
vein
4 surgical femoral vein Shiley (16Fr.) femoral artery USCI (14Fr.) SciMed 0800-2A™
axillar artery USCI (10Fr.)
5  percutaneous  femoral vein Medikit (16Fr.)  femoral artery Medikit (16Fr.)  SciMedll SM25T™
internal jugular  Medikit (16Fr.)
vein
6  percutaneous  femoral vein Medikit (22Fr.)  femoral artery Medikit (16Fr.)  SciMedll SM25™™
7 percutaneous - femoral vein Medikit (22Fr.)  femoral artery Medikit (16Fr.)  MAXIMATM*
* MAXIMA hollow fiber oxygenator with Carmeda™ bioactive surface
Table 3 Data for functional parameters before and during CPB.
Cardiopulmonary bypass Circulatory conditions Respirato
Paient Preparation  Total CPB  CPB before CPB during CPB S
time time fiow rate mBP  HR UV lactate mBP  HR UV laciate
1 35 33 2.00 73 140 40 80 80 120 100 78 not reduced
2 60 213 2.50 30 200 6 72 70 160 15 13  partially reduced
3 40 7 1.40 45 150 140 155 95 130 150 182  partially reduced
4 80 15 2.10 55 150 120 — 67 160 150 67 total lung rest
5 40 36 3.60 0 0 0 60 87 125 250 48 total lung rest
6 30 24 2.89 0 0 0 202 87 130 150 53 total lung rest
7 35 24 227 55 58 5 67 83 108 500 23 partially reduced
Preparation time : From decision to perform CPB to starting the operation.(minutes), mBP : mean blood pressure (mmHg), HR @
heart rate (beatmin), UV :urinary volume (mlhr), Total CPB time (hours), CPB flow rate (Vmin) lactate : blood lactate
concentration (mg/dl)
s o ¥ 5 NEvS 4 P L - - -
tivated coagulation time (LA'F ACT) #2007 BRI IEEREIRERZ LT 5 = LicZh L7z, CPB
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3. MEErERYIRET

Wizt AL iz 12, Mann-Whitney o U#%E %

W, EBREFES % EUTCHERE & L.
& 7

CPB ftifT W7 L Th 5 ERIc CPB #BitA
T5FETIELARKRER, B SmEEEEAIC
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Fig. 2 Data for functional circulatory parameters before and during CPB.

mBP: mean blood pressure, UV: urinary volume, lactate: blood lactate con-

centration.
*p<0.05, Mann-Whitney U-test.

Table 4 Catecholamine infused before and dur-

ing CPB.
Patient before CPB  during CPB
1 NA 4.2 —
DOA 10 3.3
2 Ad 1.8 —
DOA 21 71
3 Ad 1.2 0.4
NA 0.7 —
DOA 9.5 3.6
4 DOA 27 33
5 Ad 1.4 0.1
6 Ad 0.7 —
NA 1.9 0.2
DOA 15 7.4
7 NA 0.9 —
DOA 13 8.9
DOB 13 8.9
(microgram/kg/min)
Ad : adrenaline, NA : noradrenaline

DOA : dopamine, DOB : dobutamine
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2, M/MRZEE LI bbb FHmo = >
be— iR TH -7, Ptd TixibmFEIRF L
THRERE S toREIBE R vExic CPB
R L 7oy, ToREFREBEIERCELLE
FHIIFET L1

¥z CPB 8l L, ICU #EB=E L0k
2HE6 (Pt5, 7) THo1chs, ZH6DRERIEE <
BBEFERIFICEE L.

% 3

197018 6, ALOAH &2 A DOMER AL DTG
BICICHT 2RV ST E1ens, BUoEE
B ET RELDOTIE ALY, Lk CPB i
X B HA LD EFITH AR O extracorporeal
membrane oxygenation (ECMO) 2370y & 7¢ » T
E DY, Lo Likalt, BUA O A] ¥ o B AE M)
BRI LIt LT, CPB /M L TRy
WIEREE) 217 5 BV BERL OB X 5 itk
H, YanbTRHEAIREINEZ L5k -T
EF TR Y08, X5 OIERERIC S IGA SR
5 X517 > TR0, baECRFERT

Presented by Medical*Online



ICU iz %\ 5% 2 Cardiopulmonary bypass (CPB) fEflo#a 473

ECMO D #EIL & 72 BFEFIEZ BV fid 72 <12,
L3 LARNER L E %S < & CPB DIt
LhptEZHN, ICU IR Th, ZNET
R TE D > ICERIEER N SAE Gl L BRAEAE B D
BhRERFRICR VB LEZONS.

ICU 2% % CPB m@ELHEEX, FOMED
Ry IR/ T 2, Wbwd ALOMEFIHL
IEBRME & F D0 E2ThHh BH, BLMTERLS
T, 70& 2 FORED &M BE OB R
La IR acute on chronic @ X 5 7 METL
BOHEBET HREC, FRAE/NBEE O SO
MIEZED X 5 ICTER@I O # ET iR, 26
MR TEER O T & BEBEICHBI T 20 EDOH B
JREENE 2 b 5. ICU © CPB 20E LT 54
#ix, HECHF R, BEROEHRF T
RETHBHENEL, SEFELLTHADS B
441 (Pt3, 5, 6, 7) IZx LTix, MK, EROW
FEwEhT 2T CPB 2BtA L1z, 25Kk
MTIXBEHEIWIEOGEHIZI LI TEY, CPB
DEAFT—HNEFSBENS . e DIEFICE
VT h 2 61 (Pt6, 7) TOMMERAEERITICEIT LT
CPB ##EA L. ZHOX5RERICIE, Wi
mFfT CPB #BfACEX 200 EHATHY, £
Dtcdicizl) BETKELS VG EREZFEHT 5,
2) Wi XMmEOHARM & EMET S, 20248
PERLBEETHD. A IZEB O RE 2 i
T50IC, —AOUFREIR &AL LG
7EERE G, S5l - EmEggoY v o MR
SOBEMBAY Y 7 Ay Fick v Rk Es X
DEREETARE L kB X sl TR L. BT,
RanmpEofa EFIcBELT, T—oKEBRA
W RHE 5 7o EIEE O MfAlIC bubble trap % %%
HL7.

i - 2SI o ACES HRFHENE, SR AT
SEnb AT oA —HICE > TRENICHEAL
fe i X W EREICT 2 ENTERFTH
BB, IR - EME 2R AT,
IV RCAITF—FALERAGBEZ LIZX > THEEIC
X v KEo bypass flow #B5Z L TE, —H
BEBATHELADI T —FLIC X »T V-V
ECLA #fT5 Z &R TH 2R EDHF AL D
W, Ly LFEcofEM T, CPB #H & ki
LT» 6 CPB »Blh 3 5% CoORBIIERD
Tl - EMEEBA LIERAO T2 E L, BRD

EHEF— 0 THREBVCHALAETH
5 &, LIREFRTH - THRKBEERY» A
BICHATESZ L, SREEM LB - XlE T
+4 7 bypass flow #B 52 &N TELFE
ExB8b¥sE, AV U HF-BEIERLL
ICU HSREDEHST 2 ICU Tk, =T FEEK

CEMEDTAETIRETHA .

CPB 25 & bk & 70 G OHE (X PTBERE 3 o (F
iz kaHiME, Kuhs—F 0 BRI AT
ik RMOBRESZE CAHS. HiicoL
Tix, 60 LOHIFE,H EBEIXEI>ET
&7, B EmMERBALN, & T —T L4
ATz iz -+ EE L, CPB BAtaLIRIC
WEATREZR MR » Bl LB 2B 5 2 L HETH
5. Fxt, CPB BtAthiIc M 25 R UHges
i &1T -7 b 2 ARIAF L SO LM REE & /e -
foZ & BFEER Lo T (Pt6), BREM T
FEMICEREBET REThH- L EREL T
%. Lo LEAETIE, P7T cfuic~y A
ALRE (MAXIMA fifi) »"AFrgEL 2y, 5t
~2) B G EIRE O T GBI S AL Z IR E 5
OFE A EFBRICER X, iR E 2 fFoE
Bl Tt CPB WEBICk s LHifFIh B0,

BAMBELA L LTORMOEMTH BH, &
F—FNAEAR L > T, FOEA L Y KB OTE
BAEAT S EUARTEINS. @l X
FTHA XOBEIRER-BERDO T RBEELELT
%. SE0iERE, T V-A ECLA THIEH
LREIRICH =2 L—va L ET- IR0 b
59, FRICHESIFEOEMTFEICHBEIH
e ic.

&kic, B2 CPB iR LFEREEEEDC
F— LEFENPTARTHY, LERBEITIEEE
MbTEbic CPB &#BlATE, X HICRFRHIC
e BEMNMEREEE TE 244 % ICU (%
THIENAIE Y SEETHH EEEMA L.

¥ & B

1. ICU izxi> 2%% CPB 1%, #RAEFOEFR
PER D WEHR TIIR A T & Jo\ a2 IR B IR
NEEGOFNRERFBREEZ NS,

2. CPB ofaft - BEEMOBHRT L LA A,
Az CPB #JifT T B M&Hl oM FET
H5.

Presented by Medical*Online



474

7B O’ OH Mm%k $3E (1991)

AiaOE i3 E12[0 8 A EREHAEEESBE T
FEERLI.

FE#zbichicoy,

BRI EE L

ZH BT KFEE A - R EBEIL R
HIZ I FEH o LET,

X Rk

1)

2)

4)

Zapol, W. M., Snider, M. T., Hill, J. D., et al.: Ex-
tracorporeal membrane oxygenation in severe
acute respiratory failure. JAMA. 242:
2193~2196, 1979.

Bartlett, R. H., Gazzaniga, A. B., Huxtable, R. F.,
et al.: Extracorporeal circulation (ECMO) in
neonatal respiratory failure. J. Thorac. Car-
diovasc. Surg. 74:826~833, 1977.

Barlett, R. H., Gazzaniga, A. B., Fong, S. W., et
al.: Extracorporeal membrane oxygenator support
for cardiopulmonary failure. J. Thorac. Car-
diovasc. Surg. 73:375~386, 1977.

Bartlett, R. H., Andrews, A.F., Toomasian, J.
M., et al.: Extracorporeal membrane oxygenation
for newborn respiratory failure: Forty-five cases.
Surgery 92:425~433, 1982.

) M =, FWKFER  ECMO (ECLA). #aEYs

12 : 1721~1728, 1988.

HEWRER, KEBZ, BEEARFZL  ECLA i X
DEd Lx e EmEMA D 16, BAKTERK 47 :
770~775, 1988.

7)

10)

11)

12)

13)

14)

15)

Phillips, S.]J., Zeff, R. H., Kongtahworn, C., et
al.: Percutaneous cardiopulmonary bypass: Ap-
plication and indication for use. Ann. Thorac.
Surg. 47:121~123, 1989.

Shawl, F. A., Domanski, M. J., Hernandez, T.]J.,
et al.: Emergency percutaneous cardiopulmonary
bypass support in cardiogenic shock from acute
myocardial infarction. Am. J. Cardiology 64:
967~970, 1989.

REEE, EEHE, LRAHIE  BEONAA
2RIz k% CPCR. WRE: 38 : 932~940, 1989.
Reichman, R.T., Joyo, C.I., Dembitsky, W.P.,
et al.: Improved patient survival after cardiac ar-
rest using a cardiopulmonary support system.
Ann. Thorac. Surg., 49:101~105, 1990.
&FEX, RRBA, Il F: RARKFLEL
(DOA) FEFNZH T B AL R & 34 R OF]
M. BE¥0HpH 154 1 172~175, 1990.
NOELE IR ATRG. NEEEE 23 ¢ 281~299,
1990.

Phillips, S.J., Ballentine, B., Slonine, D., et al.:
Percutaneos initiation of cardiopulmonary bypass.
Ann. Thorac. Surg. 36:223~225, 1983.
FIEFH  ECLA 0Bk & 5% 0BE. ICU &
CCU 13 :795~802, 1989.

FRFA, TR, MRABIES : ~S ) LA
MAXIMA A Tffi & EEIC X %5 extracorporeal
lung and heart assist ® &P EIE LA SEE~D
IS, PR 13 1 91~97, 1990.

Presented by Medical*Online



ICU iz #1753 % Cardiopulmonary bypass (CPB) fEfl0O#E 475

Emergency Cardiopulmonary Bypass in the ICU.

Sadaya Tanahashi*, Norifumi Mabuchi*, Shoji Ito*
Hiroe Takasu*, Teiji Yamada**, Makoto Sonoda**
Hisashi Ohori*** and Takako Tsuda***

*Division of intensive care,

Nagoya Daini Red Cross Hospital, Nagoya 466

**Division of clinical engineering,

Nagoya Daini Red Cross Hospital, Nagoya 466

***Department of anesthesiology & resuscitology,

Nagoya City University Medical School, Nagoya 467

We put seven ICU patients on emergency car-
diopulmonary bypass (CPB), because their
respiratory and/or circulatory failures were so
severe that their lives were threatened even
with maximal conventional therapies. In all pa-
tients, including two instituting CPB during car-
diopulmonary resuscitation, respiratory or cir-
culatory conditions improved immediately and
dramatically after establishing the bypass. Of
these seven patients, three could subsequently
be weaned from CPB, and two of these three

recovered without any sequela.

These results suggest that CPB can be used
as an emergency life-saving measure in ICU
when conventional treatments or resuscitation
fail. However, since patients are all in dying
condition, rapidity and safety of the procedure
are mandatory. To obtain better survival rate,
it is essential to have skillful emergency CPB
team that is ready to start bypass procedure im-
mediately upon request at any time.

Key words: cardiopulmonary bypass (CPB), extracorporeal lung assist (ECLA),

extracorporeal membrane oxygenation (ECMO), artificial lung,

cardiopulmonary resuscitation (CPR)
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