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Endovascular Surgery: Current Status in the
Various Clinical Fields
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Percutaneous Cardiopulmonary Bypass Supported Coronary Angioplasty

Hirotaka ODA, MD, Satoru SOGA, MD, Naohito TANABE, MD,
Tsutomu MIIDA, MD, Tetsurou TOEDA, MD and Noric HIGUMA, MD.

Department of Cardiology,
Niigata City General Hospital, Niigala

We experienced 5 patients whom percutaneous transluminal coronary angioplasty (PTCA)
underwent using percutaneous cardiopulmonary bypass support (PCPS): 3 patients with
angina pectoris were elective prophylactic support, and 2 patients with acute myocardial
infarction had hemodynamic collapse in catheterization laboratory or CCU room so that
PTCA were performed under emergency PCPS. In patients with elective PCPS—supported
PTCA, one had severe impaired left ventricular function (ejection fraction was 19%).
Two had prior coronary bypass surgery. One had 3-vessel disease with 1 vessel occlusion,
one had protected left main trunk (LMT) disease and 2-vessel disease with one occlusion,
and the other had nonprotected LMT disease. In all of three, the angioplasty were successful
without complication. In two with collapse due to acute myocardial infarction, the occlusive
lesions located in LMT and the angioplasty gained angiographical success. One had good
clinical course in hospital and discharged with state of NYHA II after one month. The
another one died within one day due to severe left heart failure.

Prophylactic PCPS provides hemodynamic stability when PTCA undergoes high risk
patients in whom vessel closure will develop hemodynamic collapse. Emergency PCPS
and revascularization has possibility to rescue patients with collapse. However, ideal
indication of PCPS-supported PTCA is not still decided.

Key words: percutaneous transluminal coronary angioplasty, percutaneous cardiopulmo-
nary bypass support, supported coronary angioplasty, ischemic heart disease
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Bl ORBOEBIRBEFRE T R LT,
R EBIIRZEN (PTCA) X2 OEMRUSREDHE
Hic & VBICHBRERXER TS, TOLDEBIR S
1 3x 45 (CABG) OBIRMFED LR TV5H, BET
BIRER (BEWRE, EXRTHE) © PTCA OfEk
HAEL B> CABG OmTHEREMEA B & Hr
RIBETEEBNC CABG AfThhTwab., LaL,
HETBIRE I B\ ORI R OFil B Ao fbaiEr i
HTEVEFILND D, To ko kE, MEEERELME
L7z PTCA, b % supported PTCA »fThh %
EAE-TELDTY, ZOWBIC oW TIREIRER &
FRRC S5, SEESHRET 5L OLORE
va v JX LTHRERZHT 52 L0 TEARED
LftiFEE) (PCPS) #8tH L7z PTCA 2\ TTh5S

(LLF, supported PTCA &+E273).

R EFE

1991 %9 A &£ v 1992 128 ¥ Cr 4B TEER M
MEE OIS PCPS # 6 Flick LTHT L. TR
R B OEI R % elective supported PTCA 3 #,
BMLHEZE I RT %5 emergency supported PTCA
24, BMOHREEROBENLEME & ERBERR
CEBLEEY 2y 7 1BITHA. 4EIL supported
PTCA %47 5Bl oL THRETT 5.

PCPS v 2574 %[ 1 Wind. HAMER I =2 —1

CETRIFUGAL PUMP
CONTROLLER
(SARNS DELPHIN)

TANK

1 PCPS HE&

DRIVE MOTOR

CENTRIFUGAL
PUMP HEAD

ULTRASONIC
FLOW PROBE

MEMBRANE
OXYGENATOR
(SARNS 16310)

EAFA %y PHBIAHEHAL, £7T Seldinger ¥ &
DREERICIT -7, By =2 — L (18-20Fr) ABR
BRI VEBALERK, Elih=2—L (14Fr) IX
FRESIR & 0 A LIBBEBIRAICAE S ¥4, PCPS
EIRg S — v XA Ay, Buir— S bELR Yy 7
(4 v X#8L Delphin), BRIATH (— v <#8 SARNS
16350, Fioik 7 5 VB Menox), K/ — b ICEES
LTRB L. 754 3 v 73 flBR Y v 4 v 1,000
ml+25% 7 /47 3 v 100ml %#7 800 ml 8 L.

WEBIZ >\ Tk elective supported PTCA Tl 0.5
~0.8L/5THtk L, S — vINERRCHEY 2.0~2.5
L/& L, SRERMET &RCRTHtRIC & & L. emergency
supported PTCA TlXEIBEEESE & b IFE% 70 mmHg
DERBRSLOWEAHES L. LS T —FHETD
support RFEIAE - DEREEAFHLE T, B8
SRIREEIX 100 % & L1z, PTCA #4mBEESL L
THEA L7 emergency #lit CCU S CHEE»HEH
L, BRIV VYA TEBBECHEMLL. 26k
T Swan-Ganz 47— 7 NV CHIBIIRE S EFE% € =
£—L, BICRABOHEEE L. ¥, PCPS h=a—
VR IEE LR R 150 i cAFRm L, AB
BB P A LB -5 & 5 TR E oh - .

& L INC )
G 7605, BEERIIHERAE, 194 FiL T

Blmn— b bimGHE v 7, BEREATH, Bfa— b~EgL
T PCPS ERA1FH L. ((BEESRL, 32207214, 1992)
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e e | EER PCPS PTCA
oo |/ ww | mem |EE maa | swpont [PTCA it [Tt PIOA | 3
1
1(T.s) |76/8|uaP| omr | 19 | VDl clective | AR (-9 Z0LIE qomm |z |
2 (H.D.) |72/B| AP |CABG | 45 [EMTFIVD| cioctive |EMT | 25002 Isonma | s | 2%
OMI
3 (W.S.) |43/%|UAP|PTCA | 53 | LMT | elective | LMT 2O leont | m | 4
CABG
4 (O.M.) |57/%| AMI LMT  |emergency| LMT 2O | | pem |
5 (8.8.) |77/ AMI LMT emergency | LMT 2.5L/45 | SWER | BT ?Eﬁé

UAP : AREEEROEE, AP HERR.OE, AMI:

SHEOHEE, OMI: I OHEE, CABG: BBiRS

A RAHE, 3VD: 3ERE, 2VD: ZERAE, LMT: EE8I, LAD: £ T, Cx: KEEE
A, MMW%MA‘LM‘
UV, S

PARA Ao °CPS )L PCPS 2L/min
™™o Nor 0.25mg/h Nor 0.25mg/hr

PA

i, Moo b beow

\.\ 4\ \W\ \f ,J\,ﬂr; \'Mw\\.‘ \‘\1

o i mww%AWmWwW

RA mﬁ“f\’ "WN“\‘J/\ s’
o o

ieled gl L

BELHEZE, 1988 4 & » HER o A Bl 1990 5 &
DEBERBLHBET Lo s fotedd, BRI T
DA 7 —F ERZ 3.

OHE & 75 5 1ol D MBI RN ABE & oo T

Bl 2 PCPS BlmROMmATEIRE (EF/ 1)

PCPS 3t 0.5L/45 TR L, HERIZ / A3 7Y VST S 0.25
me/FETha L (BRD. il 2.0 L/ @ L, FHBIRE!: 47/35 mmHg
m b 35/27 mmHg T, KBIPRFEIX 160/80 mmHg #» % 110/90 mmHg
CEAET LR (BR). (FIRMEKRREERE, 130 75~80, 1992)

FREBR (RCA) E5%L

TT-201 L

v F 7 AFARY LVG BEEBIFTRE L b, viable
muscle {2 LAD EREELZTTH - 1o
2.0L/2 Tl 2 Rt & wIBIIRE, KEIIRE

PCPS i

BASE, ZERITATH (LAD) No6, 9190%Mk%E, A EFL%. Lml, LAD TD PTCA AN — viLiER
FER: (Cx) Noll w90%8sE*RD, EBEE (LVG) BB 3 Rt & O K BRE R L, KEIREE

TSR (BF) 1119% T4 7. CABG I high risk FLEBEKE -, WEOHRLZ R eh-1h ST K
EE L YR AT - T\ By, 1992 4E 9 B REEEMR T% VI-6 wiZ®H7-. balloon deflation BMFE4 L5

XA, —BRCHhTFa—ATIVEEBELE (H
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PTCA Baloon lnﬂaﬂon (LAD Sogﬁ)
W

o o \m 0

m mm b,

M l‘
ﬁ ,{'» 1y M

1
pa) g.‘\w h’ ’*f

3 ERIT8i~® PTCA RO mfTBME(L GEM1)

s — v BRERKE, FHEDAREEW: 55/45 mmHe & EH L7z, KB

PREZET LT 60mmHg OEERIC /L - 1. (FRTHEFEREESE 13:

75~80, 1992)

Nor 0.05mg iv, 0.5mg/hr
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4 ERITIE~0 PTCA RTHOMTHEEL (EF1)

PTCA

A VREREL, /ATEX7 Y Y 0.06mg REHEX

LICRBES 0.5 me/Fric i@ L¢, XKBREZEREL, MEBIRELS

BT L. (FRHRAREE,

4). PTCA BRI LI:h, SHEEMELRGTLENT
KBRS — v ey 7 (IABP) #ABREIR PTCA
site &OANRELMH L REFB S TRELL. &8
RIERC TRERRBER R BEER X - T 5.

13: 75~80, 1992)

FEF 2 0 728, B 1977 FRTEEREZE, 1989 & L
DRRLFEESHE. EBIREY (CAG) KT RCA o
Nol 55£F%E, EEXBE OIMT) 5%, Cx © Nol3
7399% 12T, 118 CABG % LAD & Cx Kfi-i.
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FMEFRT RiX LAD BOBNCEE L TR O W&
B Ll 19924 6 AMEHBLICT CAG MfT L, LMT
90%, Nol &13i3100%, graft to Cx (2B7F, graft
to LAD (3Ff%, ¥/ LAD & Cx &% RCA ~ fair
collateral »'® > (EF 345% Th-71). 8H 5B
supported PTCA % LMT &L Tfr\v, Nol3 ik
%f L CiE support s LIZfT- 7%, LMT T@ balloon
g, K oOF L2 ih -7on STETAI, MW,
aVF, V1-6 «ilwic. BEFBEEOCMERE LA %R
D-h, KBREZETFTESRELEL-LT V.

FEGI3 ¢ 438%, i BEERIEKEMERELE (FH)
EPABMBIIREE(LEE (ASO). 1988 4 & b H{ERHE H
HE. 1991 %6 Ak CAG TIRBRLELZH & h,
successful PTCA % LAD ® No7, RCA @ Nol
CAT -1 ZOR, LMT B50%MEchH-1. FH i©
LT LDL BEZEHTHT Y S UNARRERLIE R
TABE. CAG iwT LMT 75% %% L, CABG
% LAD ifT Lk, ZOBOFEMMRAT LAD 3HE
ERE LY & B L. early follow-up CAG T graft
RIS B R T 5 90% AR DT, 1992 4E10
ABEARERCEC TARE, BOERENE L5 -
mAHEL, CAG TiZ LMT 390%#f7L, LAD
~O graft FFZ LTV . ASO K THABEEIRA
FAZE LT\ 372, PCPS Bk » = 2 — LI EARE
REb, PTCA H=a— VI3 EAENEIRL DEA L.
PCPS ¥i& 2.0L/4 7T, LMT T® balloon #:3ER,
MafExfes ST ET% 1, H, aVL, V2-6 @D,
FEBIIRE BB & KBIRFEET (EFRE?) bRDL.
LMT 350%Mag & e b, PTCA 37 At i »T
LEERIEIHEE LTE S, T8 LDL BE & it
LTV,

FEGI4 © 57, Gt 19924 1 B X 0 EOE, &5
ME#ERE. 11A9H 2: 00 pm MHHET L LER
H%. 3:30 pm L OVEERBHBL, XERCTLE
AL AR E T4 55 pm 4B L. FE 88/58
mmHg, LEET ST ER% aVR, aVL &, ST &
Fa O, I,aVF, Vig il fc. BE CAG wT LMT
13EAZE L (B 5-A), RCA kb LAD -~ fair collateral
Dbt hF—anr7I vEociFER#ER LR
5, PTCA % LMT 475 bO2BMHE (VT) 2 H
B (H 6-AB), IABP #FH$%% VI dav bo—
LTEFREEREELT -7, EREEEH (DC) %4
Brds VI BERCHEL, SEREREHE L5100
PCPS #BEfAL7- (BS54 v#% IABP & AhEZ).

214/7® VT HERBEE LT AHE 2.5 L/4 Tl
Eix 75mmHg Th o7z, 250/30 VT HBEFCE 60
mmHg & T Lz DC ##EH L (B T-AB).

PCPSFiZ successful PTCA % LMT &fTWH S
myEARER LcEHL Y (H 5BC), VT BHRCHE
LI L (B 7-C ). XEBER PTCA site &

5 EX®MEAZEw 45 PTCA (FEM4)
A, LMT o%£ME+779. B, PTCA
SA—v 3.5mm &T LMT %#8ET 5.
C, PTCA T LMT i350% 72t 5.
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DOA Sr/kg/min
BP Nored 0.128¢/kg/min
mmHg Ad O.128:/kg/min - - - - [ - N —

6 PCPS BiOMAITEIRREL (EM4)

K—=s3v 6r/kg/4, /AT KLUy 0.125 y/keg/4r, T RLFY
v 0.125 v /keg/ 5B E T MER 110 mmHg %8 - T 7288 (A), rate
300/min @ VT HBETMEF 30mmHg & T LIEBRERHR S -7 (B).
DOA: F—»33 ¥, Norad: /A7 KLU Y, Ad: 7KL+ Y v

PCPS 2.5L/min

xm/«. e

i

ShEhanbantA

- DOA _Se/kg/min .
BP Norsd ©.125¢/kg/min
mmhg - - - Ad 0.1280/Kg/min - . e s e o e e e -—

1 sec

7 PCPS {FE/fF O MITEIRREAL (REMI4)

F—s3v 6r/kg/%, /A7 FuvF+U v 0.125 v/kg/%, 7FLFY
v 0.125 r/kg/FHETF T PCPS Wik 2.5L/5 % #¥ L, rate 214/%
O VT P& L THME 75mmHeg #F>Z &k (A). Lhl,
rate 250/%® VT HEF, M 60mmHg -kl DC 2 HE
&Lk, PTCA RINESHMMAERINSE VI ZARMBEL, rate
125/ OWRFAE L i v MFEE 80mmHg &7 -7 (C). DOA: F—s33
v, Norad: /A7 FLvFYy, Ad: 7FLFY vV
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WHEE IABP ##A L, IABP & PCPS “8fH L.
BBEF T, BAE NYHA 0oRRECC/REk
FTH 5.

FEFS 778, B BERIKEEWE. 1992 F11
A29H 3:30 pm L HOKEHBE L, 4:35 pm HEZ
#Z L. MFE 80/52mmHg, LERK T ST FRE:E
HWQWAE I, aVL, V1-5 @b i 1558 O
LERAERT 51T - 7. electromechanical dissociation @
7o IABP #AFEIL, L9 — Y FCME 60 mmHg
RoT, HERHEPBDH B, PCPS (i 3L/
4r) %#E LIME 70mmHg U EEEBLOUES 5 —F
NEAHEL, HLEBHBRL O CAG #f7-7%. LMT
9% (RCA $e#gi L) OB 7 53 /=¥ VT
7 F -2 320 FEA R EBRAES T PTCA %
RO ATY, KB I fRHES £ 5 509 R i o T it
LAD, Cx b WEEEBEYTED. CCU BEHK, M
FE 70mmHg L RSO HR 5L/ TFR X ¥,
Lo LREREIZE < (34/18/23mmHg), MEXH 7
a—n7 I VIR, 11:37 pm FET L7,

Z ES

EEREIRERICKT % PTCA THESAOBMT
FZ M EEERE AR TREES S 2B4E12 CABG
DFEETHY, PTCA BBBELIhTWS. L,
B, wE, SLOBE Bre, i BEOf0R
&, bW 5 high risk DEEIZ LV BEDND
W PTCA AHEMBEGECDY 55, £1L T, PTCA
PEREF OB M CHREREN S EE 2 L FRIE A 3HBEE
supported PTCA OFIL & s 52% . HEE, PTCA I©
BLERTE s MBERIEEEREL - LT IABP,
anterograde coronary perfusion, coronary sinus

retroperfusion 7%, fERAEES LT PCPS 457,

MEREOAERT 52 L d > THERERCES
WIEREMELTWEE, —BEBRE-BEER
RO CIEEEATEES cb. IABP (LY, MRt
NEBTH 57 supported PTCA BEHShTW
LH, BELILOHY X4 L LHEEENLERXETH
5. —70, BRBCIAEERY#RET 2 PCPS »#EH
THHH PTCA FOEMAHKETLLDOTEL, Fi,
EUBHATHRENTRES THEY90, K40 elective
PTCA 3flic®\ T LIERBEMKE L 2 0ERE(LS
R, 14 (FEF3I) ZMFEEFLL. [ABP kil
PCPS BEBRUOTOEBLRERBEMOT, ¥, B
BB ABNRESLEL Y, XY invasive KFHE
TH5D. $€-7T high risk BEIZEVT IABP support
T PTCA ME[EETHIIE IABP Tiro <& Thy,

PCPS OBFIGIIHEITHY NETHAH. Ll, BHE
¥ T PCPS #H\ TFBHAYIC support §5 Z & D%
WMHMAISETEL T — £ — ke <, PRI ELE
¥ o> Tl RADFEF% Lincoff HY OMIGAMt (F
2) TEZTHBE, FEF1 Cx EBFEL TV
Y%BEN B D collateral #H LTRSS, Ly v F
7 % &T viable muscle (& LAD i Ll - 1
ZEEY, BEELTIE 41 (R 2) EbbrbnLE
bhb. ¥, PTCA BRoOMTBHBEL» L LTOFE
Wi p A iz o, supported PTCA #F#IR LA-EH
ELEDBE S B TH -1 ER2 186 (B 2) ¥
ML, standby &= PCPS ®JEI Iz PTCA
#fT o7, L L Cx ~® graft BBEFELTWB &,
Cx &£ 9 RCA -~ fair collateral B» 52 &, 1,

PTCA BOMTIRAEZE (LA 5 standby & L < i3 IABP
support TfT2 ZEFITH -~ -7 #EMENHB. PTCA
BEIRE KL CABG OB & FWAAT LAD fll~oD
WEILER L TWHZETh-To. ERS3 - #4 (F2)

¥ 2 Sugegested Indications for Prophylactic Versus Standby Cardiopulumonary
Support During High Risk Coronary Angioplasty

Prophylactic placement

#1 Dilation of only patent coronary vessel

#2 Hemodynamic instability during prior unsupported angioplasty attempts

#3 Preprocedure hemodynamic instability despite other support measures

#4 Unprotected left main angioplasty
Standby support

#5 Severely impaired left ventricular function

#6 Target vessel supplying more than half of the viable myocardium

(J Am Coll Cardiol, 17: 770~780, 1991)
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ZEEM Ui, MATEREE /L, b4 PCPS OF4MHUR
Bahi. PTCA EIREF2 B LEBRTH- ..
B OO FIEES PTCA © & 2 WEHEEL Y IE
R FHT 5 2 &A% L DM T PCPS
FAOZ UL 5 - L3 L <, PTCA 271
HBCBWTEOZYUENHETLZ 255, PCPS
Hefis L VEB) & TR ERR T T X i, MMk
5B standby ORRE (KERBMRKR U8RV — ~ % 5
French THHLTE<) T PTCA #{TH5_ETHH,
Lincoff 54 34 & TR0 PCPS support @ LTy
Lok #1& $2 (R 2) LE2ZTWE. HELRY
R bisunz bk PTCA TH5 % DA RHE
2552k THATY. PCPS # MR L -hic AN =
NEEBI L f TSR <, PTCA H#EHEH 0
RECARNRLEHIERAYC IABP # a8 X€ 5 »
THEOMBAFTESG THE PCPS h=a—LVOHET
R BETL NN ELEDR .

SWUHREED Y 2 v 76, BCERBUCEREM MG
DOUMBREZLEE LEBETRIBD TRETH 5.
AT SR R AR & b & o RIEER & MR
L, OEOEE Y 5FE (ERERNAOENTHIE
AENEEY, NEFERI TS EERh T AT
BE/ MREMERRE® PTCA) #4524 TH5. Shawl
LI LIREE Y = v 76l LT PCPS v, PTCA
TIfTHRTELEAOTELSRBV Z L2 HiE LS,
B4 OFEBI A 37 OBRBIFIT, incessant VT (ZIAEH
B 540THY, HOAENC TEHAMA L. PCPS
Ml hiEfesTcEhr - EAEBbn S, EHS5
PCPS ORALZ B LIEFTH -, 2, WE S
L/BeTdLMBRETSGCRETOEIET LT, »
foZ & &b, PCPS TRHEREFARNTHLAT, £
WMEOLER S L Ehh b, B, BEMNELHE
OTRATHRATLEIOW Z ok 5 EERERC
BUOTOMBRMITEE L TLRELEENBD TEL,
¥ 1o X BE AT S DT HIC myocardial hibernation
R stunning 2 HOBE AL WS CIIEMEREKR
WehdZbThHh, TORBERTTOTHEERGD
hadZk&leh.

LAk, PCPS %Mz supported PTCA 5 ffil (elective
3%, emergency 2f) #EERL, *ORLELMES
oW T~

I 1992 %E12 8 B 7F, supported PTCA v
5 PCPS (1 E, R ShTuiclw. PCPS
HEA T E I CEICIERELERCE D - T BEN,

PCPS AT, kY& 4eH->HEYN interventional
therapy #Z3bh 52 >0 THEEREOHMR A )
= b

2 £ X M
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Percutaneous transvenous mitral commissurotomy (PTMC) was performed in 45 patients
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