
Use of intra-aortic balloon 
p u m p in cardiac surgical 
patients; the Cleveland 
Clinic experience, 1975— 
1976 

T h e intra-aort ic balloon p u m p (IABP) has 
become a widely accepted means of m a n a g i n g 
pat ients with unstable cardiac pe r fus ion a n d 
p o o r left ventr icular funct ion . 1 - 7 Originally ap-
plied to pat ients with cardiogenic shock second-
ary to myocardial infarct ion, the I A B P has m o r e 
recently been used in a variety of clinical states 
that cause poor cardiac func t ion . O u r experi-
ence with IABP suppor t has been limited almost 
entirely to pat ients who cannot be weaned f r o m 
ca rd iopu lmonary bypass or to those who experi-
ence severe circulatory fai lure in the immedia te 
postoperat ive pe r iod . 

T h e criteria fo r use of IABP in this series 
were re f rac tory left ventricular fa i lure unre -
sponsive to manipula t ion of blood volume, car-
diotonic d rugs , and catecholamines a n d occur-
r ing ei ther as an int raoperat ive event following 
the withdrawal of ca rd iopu lmonary bypass o r as 
a postoperat ive complication. Cardiac func t ion 
in all pat ients was moni tored routinely by direct 
assessment of lef t atrial, central venous and 
mean atrial pressures , and de te rmina t ion of 
cardiac o u t p u t (CO) by the rmodi lu t ion . Pro-
gressive elevation of left atrial and central ve-
nous pressures with declining arterial p ressure 
and CO, despite full pharmacologic suppo r t , 
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ident if ied the cand ida te fo r I A B P 
s u p p o r t . W h e n low cardiac o u t p u t 
could not be reversed or stabilized 
pharmacologically, I A B P suppor t 
was inst i tuted. 

Clinical material 

From Apri l 1975 to April 1976, the 
Datascope System 80 was used in 33 
pat ients aged 31 to 71 years. Twenty-
eight of the 33 had significant coro-
nary ar tery disease. S u p p o r t by ex-
t racorporea l pe r fus ion and I A B P was 
unsuccessful in five pat ients who died 
in the opera t ing r o o m ; insertion and 
suppo r t by I A B P were successful in 
28. 

Twenty-one of 28 pat ients stabi-
lized by IABP had u n d e r g o n e a pri-
mary myocardial revascularization 
p r o c e d u r e . Five of the 21 experi-
enced cardiac a r res t preoperat ively 
and were b r o u g h t to the surgical 
suite d u r i n g active ca rd iopu lmonary 
resuscitation. Cardiac arrest oc-
cur red in two pat ients d u r i n g coro-
nary a r te r iography , in two d u r i n g in-
duct ion of anesthesia , and in one pa-
tient d u r i n g mobilization of the left 
carotid ar tery p r io r to endar te rec-
tomy. T h r e e pat ients with left main 
coronary ar tery obstruct ion were in 
the early stages of acute myocardial 
infarct ion with clinical evidence of 
de te r iora t ing left ventr icular func-
t ion. Four pat ients r equ i r ed insertion 
of IABP postoperat ively in the car-
diac unit; th ree of the f o u r experi-
enced cardiac a r res t within 2 hours 
postoperatively a n d could not be sta-
bilized despi te o p e n chest resuscita-
t ion. T h e f o u r t h pat ient de ter iora ted 
on the 2nd postopera t ive day with 
progressive low cardiac o u t p u t and 
acute renal fa i lure . 

Seven pat ients were stabilized on 
I A B P suppor t a f t e r prosthet ic valve 

rep lacement . In five of the seven the 
balloon was inser ted intraoperat ively 
and in two postoperatively, because 
of cardiac ar res t and instability a n d 
low cardiac o u t p u t . 

Results 

Sixteen of 28 pat ients (57%) sur-
vived and were d ischarged. Table 1 
shows the results in pr imary revascu-
larization p rocedures . In the g r o u p 
of 21 pat ients suppor t ed postopera-
tively with IABP, 14 survived 
(66.7%). Table 2 indicates the results 
in seven pat ients who u n d e r w e n t 
valve opera t ions . T h e survivor g r o u p 
included th ree of the five pat ients 
who had exper ienced cardiac arres t 
before the surgical p rocedure a n d 
both pat ients who had cardiac ar res t 
d u r i n g coronary a r te r iography . 

T h r e e pat ients died while on 
IABP; one died 2 hours postopera-
tively f r o m intractable a r rhy thmia , 
and the r ema in ing two died 20 and 30 
hou r s postoperatively f r o m progres-
sive low cardiac o u t p u t , despite all 
usual measures . Table 3 lists the 
causes of dea th in the nine patients 

Table 1. Revascularization 
p rocedures 

4 p o s t o p e r a t i v e 17 i n t r a o p e r a t i v e 
I I 

4 w e a n e d 15 w e a n e d 

i i 
3 s u r v i v o r s 11 s u r v i v o r s 

S t a b i l i z e d , 21; a t t e m p t s f a i l e d , 3; 14 o f 21 p a -
t i en t s (66 .7%) s tab i l i zed o n I A B P s u r v i v e d . 

Table 2. Valve p rocedures 

2 p o s t o p e r a t i v e 5 i n t r a o p e r a t i v e 
1 1 

2 w e a n e d 4 w e a n e d 

1 i 
1 s u r v i v o r 1 s u r v i v o r 

S t a b i l i z e d , 7; a t t e m p t s f a i l e d , 2; 2 o f 7 p a t i e n t s 
(28 .6%) s t ab i l i zed o n I A B P s u r v i v e d . 
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Table 3. Mortality in pat ients weaned 
Died (postoperative 

Operat ion days) Cause of death 

R e d o A V R 45 R e s p i r a t o r y f a i l u r e , r e n a l f a i l u r e 
R e d o L A D , R C A 15 R e n a l f a i l u r e , g r o s s seps i s 
L - L , S - C x , D g 13 R e n a l f a i l u r e 
S - L A D , C x 10 C e r e b r a l 
S - L A D , C x 10 R e n a l f a i l u r e 
A V R , M V R , S - L 4 L o w C O , i s c h e m i c b o w e l 
A V R 3 L o w C O 
S - L A D , C x , R C A 6 R e n a l f a i l u r e 
A V R 17 R e n a l f a i l u r e , s eps i s 

who were weaned f r o m bypass and 
who subsequent ly d ied . 

In this series, complications of 
I A B P were u n c o m m o n . O n e pat ient 
h a d th romboembol i sm following re-
moval of the balloon and rout ine use 
of a Fogarty embolectomy ca the ter . 
Th i s pat ient had an excellent pedal 
pulse following removal of the bal-
loon but had patchy areas of superf i -
cial g a n g r e n e of the toes below the 
insert ion site. A second pat ient had 
t ransient ischemia of the lower limb 
which reversed u p o n removal of the 
balloon ca the te r . In t h r ee o the r pa-
tients the Fogarty ca the ter r e t u r n e d 
th rombi f r o m the distal segment of 
the femora l a r te ry , bu t no clinical evi-
dence was a p p a r e n t . A n o t h e r pat ient 
su f f e r ed n e u r o p a t h y in the leg uti-
lized for the balloon insert ion; recov-
ery occurred a f t e r several weeks. Five 
pat ients r equ i r ed reopera t ion fo r ex-
cessive postoperat ive bleeding within 
the first 24 hou r s of surgery . H e m o -
stasis was readily achieved on reex-
plorat ion and no un toward effects 
occur red . Acute rena l fa i lure oc-
cu r red in eight and six d ied . W h e n 
renal dialysis was r equ i r ed , n o n e sur-
vived. 

Discussion 

Fortunate ly , one of the i n f r e q u e n t 
problems occur r ing d u r i n g cardiac 

surgery is the inability to discont inue 
ca rd iopu lmonary bypass because of 
left ventricular fa i lure . In most in-
stances, reinst i tut ion of a per iod of 
bypass, adequa te vo lume expans ion , 
cardiotonic agents and vasodilators 
with or without cardiac pacing result 
in improved contractility, and the pa-
tient can be successfully wi thdrawn 
f r o m ca rd iopu lmonary bypass. Dete-
r iorat ion of cardiac func t ion d u r i n g 
r epea ted per iods of bypass suppo r t is 
poorly tolerated. O u r records indi-
cate that in almost all patients un-
de rgo ing pr imary revascularization, 
r e sumpt ion of full ca rd iopu lmonary 
bypass m o r e than two times pr ior to 
insert ion of IABP s u p p o r t resulted in 
dea th . Th i s observat ion has been cor-
robora ted by Bolooki et al6 who 
showed a re la t ionship between sur-
vival and the time of I A B P inser t ion. 

O u r best results were obtained fol-
lowing early institution of I A B P sup-
po r t , and this fact emphasizes the 
need for ident i fying potential I A B P 
candidates be fore the cycle of pro-
gressive cardiac deter iora t ion has be-
g u n . Failure to wean f r o m total by-
pass on the first a t t empt is an indica-
tion of f u r t h e r complications, and 
I A B P should be insti tuted when the 
pat ient cannot be effectively sup-
por ted by d r u g the rapy a f te r trial ex-
t racorporea l circulatory suppor t . 
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Summary 

IABP has been utilized as postop-
erative suppor t in 28 patients; 16 
have been long- te rm survivors. 
T h e s e initial results a re similar to 
those obtained by o the r s and repre -
sent a f u r t h e r a t t empt at improv ing 
the survival ra te in o p e n hear t sur-
gery. 

References 
1. K a n t r o w i t z A , T j o n n e l a n d S, F r e e d PS, e t 

al: In i t i a l c l inical e x p e r i e n c e w i t h i n t r a a o r -
tic b a l l o o n p u m p i n g i n c a r d i o g e n i c s h o c k . 
J A M A 203: 113-118 , 1968. 

2 . B r e g m a n D , P a r o d i E N , E d i e R N , e t a l : 
I n t r a o p e r a t i v e u n i d i r e c t i o n a l i n t r a - a o r t i c 
b a l l o o n p u m p i n g in t h e m a n a g e m e n t o f 
l e f t v e n t r i c u l a r p o w e r f a i l u r e . J T h o r a c 
C a r d i o v a s c S u r g 70: 1010-1023 , 1975. 

3 . M u n d t h E D : D i s c u s s i o n o f B r e g m a n D , 
P a r o d i E N , E d i e R N , e t al: I n t r a o p e r a t i v e 

u n i d i r e c t i o n a l i n t r a - a o r t i c b a l l o o n p u m p -
i n g in t h e m a n a g e m e n t o f l e f t v e n t r i c u l a r 
p o w e r f a i l u r e . J T h o r a c C a r d i o v a s c S u r g 
70: 1039, 1975. 

4 . S e r r y C , Mi ley R , C o l i n M , et al: I n t r a -
a o r t i c b a l l o o n c o u n t e r - p u l s a t i o n ( I A B C P ) . 
( A b s t r ) C i r c u l a t i o n 52: S u p p l I I : 72, 1975. 

5. S c a n l o n P , O ' C o n n e l l J , J o h n s o n S, e t al: 
B a l l o o n c o u n t e r p u l s a t i o n f o l l o w i n g s u r -
g e r y f o r i s c h e m i c h e a r t d i s e a s e . ( A b s t r ) 
C i r c u l a t i o n 52: S u p p l I I : 72, 1975. 

6. B o l o o k i H , T h u r e r R , V a r g a s A , e t a l : 
I n t r a - a o r t i c b a l l o o n p u m p ( I A B P ) f o r 
h e a r t f a i l u r e in c a r d i a c s u r g e r y . ( A b s t r ) 
C i r c u l a t i o n 52: S u p p l I I : 163, 1975. 

7. B u c k l e y M J , C r a v e r J M , G o l d H K , e t al: 
I n t r a - a o r t i c b a l l o o n p u m p assist f o r c a r d i -
o g e n i c s h o c k a f t e r c a r d i o p u l m o n a r y by-
pas s . C i r c u l a t i o n 47 a n d 48: S u p p l I I I : 9 0 -
94, 1973. 

8 . P a r k e r F B J r , Nev i l l e J F , H a n s o n E L , e t al: 
I n t r a a o r t i c b a l l o o n c o u n t e r p u l s a t i o n a n d 
c a r d i a c s u r g e r y . A n n T h o r a c S u r g 17: 
144-151 , 1974. 

require permission.
 on August 4, 2025. For personal use only. All other useswww.ccjm.orgDownloaded from 

http://www.ccjm.org/



