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ABSTRACT 
Intra-aortic balloon pumping (IABP) was recently performed during the perioperative period 

in seven patients in whom balloon insertion was difficult because of vascular complication. 
Prophylactic measures for the prevention of limb ischemia were taken when the balloon was 
inserted. These measures included (1) balloon insertion through the femoral artery and continu
ous infusion of heparin into the femoral artery in three patients, (2) balloon insertion through 
the left femoral artery and femoro-femoral arterial crossover bypass in two patients, and (3) 
balloon insertion through the left common iliac artery and axillo-femoral bypass on the same 
side in two patients. Most patients recovered satisfactorily without any evidence of ischemia 
of the limbs either clinically or in serum biochemistry examination. One patient died of prolonged 
cardiac failure. 
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Intra-aortic balloon pumping (IABP) is the most 
powerful method of circulatory assistance in acute 
myocardial infarction and cardiac failure following 
open heart surgery. However insertion of the bal
loon for pumping is often difficult in elderly pa
tients with complicating arteriosclerotic obstruction 
(hereinafter "ASO"). Even when IABP balloon is 
successfully inserted, myonecrosis and other disord
ers of the lower limbs are occasionally experienced 
due either to arterial dissection or perforation at 
the time of balloon insertion or to thrombotic ob
struction. Salvage of the limb through which IABP 
balloon is inserted is thus an important problem in 
the management of IABP patients. IABP balloon 
was inserted in seven patients with severe ASO of 
extremities over a 15-month period. None of the 
cases had experienced ischemic disorder in the limb. 
Measures taken for limb salvage are described. 

PATIENTS AND METHODS 
The seven patients in whom IABP balloon inser

tion proved difficult are shown in Table 1. Their 
age ranged from 57 to 78 years with a mean of 
67.l years. The primary disorders were ischemic 
heart disease in five patients, dissecting aneurysm 
in one patient and aortic valvular disease in one pa
tient. Aorto-coronary bypass surgery (CABG) was 
performed on all patients with ischemic heart dis
ease and CABG with resection of left ventricular 
aneurysm in one patient and aortic valve replace
ment in one patient. Low cardiac output syndrome 

(LOS) in three patients was the most frequent rea
son for IABP insertion. Arrhythmia and hypoten
sion attributable to coronary spasm during and 
after the operation was the set of conditions in two 
patients and postoperative arrhythmia in another. 
One of these patients died of prolonged cardiac 
failure, even though IABP was functioning. Limb 
ischemia and other new vascular complications at
tributable to IABP balloon insertion were absent . . . 
m six survivors. 

The following prophylactic measures for preven
tion of limb ischemia were taken at the time of 
IABP balloon insertion. 

(1) Balloon insertion through the femoral artery 
and continuous infusion of heparin into the femoral 
artery (Fig. 1). This method was applied to patients 
with mild ASO disorders in the femoral artery used 
for balloon insertion, in whom thrombus formation 
could be expected even though blood flow in the 
lower extremity was preserved. This was performed 
in three patients. 

(2) Balloon insertion through the femoral artery 
and femoro-femoral arterial crossover bypass (Fig. 
2). This method was indicated for patients with 
marked ASO disorders in the femoral artery used 
for IABP balloon, in whom blood flow in the 
peripheral femoral artery was completely suspend
ed after insertion of the balloon, but blood flow in 
the peripheral femoral artery of the other limb was 
preserved. This was performed on two patients, one 
of whom was lost immediately after the operation. 



100 T. Sueda et al 

Table 1. Cases with IABP balloon insertion after cardiovascular surgery 

case sex age primary disease operation reasons for method of IABP insertion result 
IABP insertion 

1. H.T. M 62 OMI, angina CABG perioperative left femoral arteriotomy alive 
coronary spasm + 

heparin infusion 

2. K.K. M 63 OMI, angina CABG perioperative left femoral arteriotomy alive 
myocardial + 
infarction heparin infusion 

3. J.K. M 57 dissecting prosthetic arrhythmia left femoral arteriotomy alive 
aneurysm replacement + 

(De Bakey IV) heparin infusion 

4. K.K. M 67 AMI (post PTCA) CABG LOS right femoral puncture alive 
+ 

F-F bypass 

5. N.M. F 72 aortic valve AVR LOS left femoral arteriotomy dead 
stenosis, angina + + (LOS) 

CABG F-F bypass 

6. LT. M 71 left ventricular L V aneurysmectomy perioperative left iliac arteriotomy alive 
aneurysm, angina + coronary spasm + 

CABG Ax-F bypass 

7. M.S. M 78 aortic valve AVR LOS left iliac arteriotomy alive 
stenosis and + 
regurgitation Ax-F bypass 

M: male F: female CABG: coronary artery bypass grafting OMI: old myocardial infarction AMI: acute myocardial 
infarction AVR: aortic valve replacement LOS: low cardiac infarction F-F: femoro-femoral Ax-F: axillo-femoral 

IABP balloon 

Gore-Tex ¢8mm 

driving machine 

continuous infusion of heparinized saline 
(saline 20ml +heparin lml ¢ 4ml/hr) 

Fig. 1. Balloon insertion method through the femoral 
artery. 

Balloon is inserted through left femoral artery and 
heparin is infused continuously into the peripheral 
femoral artery. 

(3) Balloon insertion through the left common il
iac artery and axillo-femoral arterial bypass on the 
same side (Fig. 3). This method was indicated for 
patients in whom balloon insertion through either 
femoral artery was impossible and who also had se-

IABP balloon 

Gore-Tex®¢8mm 

~IABP 

driving machine 

F-F bypass (lmpra® ¢8mm) 

Fig. 2. Balloon insertion method through the femoral 
artery and femoro-femoral crossover bypass. 

Balloon is inserted through left femoral artery and 
femoro-femoral crossover bypass is made from right 
femoral artery to left femoral artery. 

vere ASO at a high locus in the iliac artery, and 
for patients with stenosis and tortuosity of both 
common iliac arteries as shown in Fig. 4. This 
method was applied to two patients, with satisfac
tory results. 



Limb Salvage of the Patients with IABP 101 

Ax-F bypass 
___.-----(lmpra® ¢8mm) 

IABP balloon 

Fig. 3. Balloon insertion method through left common 
iliac artery and axillo-femoral bypass on the same side. 

Balloon is inserted through left common iliac artery 
and axillo-femoral grafting with Impra® is bypassed 
on the same side to maintain peripheral blood flow of 
left femoral artery. 

Fig. 4. Arteriography of severe iliac arterial sclerosis. 

Stenosis and tortuosity of both common iliac arteries 
are observed. Balloon was inserted through left com
mon iliac artery and axillo-femoral bypass was made 
on the same side in this case. 

RESULTS 
The duration of balloon insertion in the above six 

patients was 24-168 hours with a mean of 92 hours. 
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Fig. 5. BUN and creatinine values after insertion of 
IABP. 

BUN value increased slightly on the 4th. postopera
tive day but returned to the initial value on the 8th. 
Creatinine value did not change noticeably during the 
postoperative course. 

Balloon insertion time was longer in those who 
had serious disorders of ASO and required arteri
al reconstruction of the lower limbs. 

Limb ischemia such as finger necrosis and skin 
colour change in lower extremities was absent. Six 
patients survived without serious complications. One 
patient died resulting from severe cardiac failure, 
but limb ischemia due to balloon insertion was not 
encountered and arterial pulsation of the left limb 
was palpable until her death. 

Serum biochemistry in the six survivors revealed 
that GOT level which was elevated on the first day 
after the operation returned to normal on the 8th 
day. CPK value which had risen remarkably im
mediately after the operation also decreased 4-8 
days later. This increase of enzymes seemed to sug
gest normal ischemic damage to myocardium dur
ing operation. No significant elevation of BUN or 
creatinine level was observed postoperatively, nor 
was there any case of renal failure (Fig. 5). There 
were no laboratory findings suggesting prolonged 
myonecrosis of the lower limbs. 

The author had experienced 2 cases of myonecro
sis in the lower extremities with IABP balloon prior 
to these prophylactic procedures. These patients 
had died of renal failure and serious infecton. In 
addition to these fetal complications, vascular acci
dents, such as thrombus formation and intimal in
jury, were experienced also. Limb salvage after 
insertion of IABP balloon seems to be crucial in the 
management of IABP. 
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DISCUSSION 
Since Kantrowitz first reported on the clinical ap

plication of IABP4l, this procedure has been used 
as a powerful method of circulatory assistance in 
acute myocardial infarction and severe cardiac 
failure following open heart surgery. the frequen
cy of IABP use further increased, especially after 
development of a balloon catheter that could be in
serted percutaneously. It became possible even for 
the cardiologist to undertake IABP insertion in 
CCU. 

The increased indications for IABP have height
ened the need for its use in elderly patients with 
severe atherosclerosis. Consequently, it is no longer 
uncommon for reports to be made on vascular com
plications at the time of IABP balloon insertion or 
on necrosis of the lower extremities due to arteri
al thrombosis in the limbs. IABP balloon insertion 
itself is difficult when the atherosclerosis is severe. 
According to McGabe et al6l, IABP balloon inser
tion was found to be difficult in as many as 27% 
of 100 patients, and in 21 % of these patients IABP 
insertion was impossible though all possible meas
ures were taken. According to the report of Gold
berger et al2l, the frequency of complications in 
IABP insertion was 34% after percutaneous inser
tion and 9.6% after surgical insertion, indicating 
that complications develop far more frequently af
ter percutaneous insertion. Isner et al4l reported 
that in 45 autopsied cases of death following IABP 
insertion, vascular complications were observed in 
36%. This is a considerably higher frequency that 
in other reports3

·
4l. Among such complications, the 

most frequent was myonecrosis of the limbs due to 
arterial thrombosis. We should recognize anew the 
need for preservation of blood flow to the limb 
through which the balloon is inserted. Therefore, 
we carried out continuous infusion of heparin and 
bypass surgery with a prosthesis as prophylactic 
measures for the prevention of thrombus formation 
in the peripheral femoral artery. 

Retrograde insertion through the ascending 
aorta5l and retrograde insertion through the left 

axillary artery6l have been reported as methods of 
choice when IABP balloon insertion through the ar
teries in the lower extremities is impossible, but 
these methods cannot be recommended because the 
former, when complicated by infection, causes seri
ous mediastinitis. Moreover, fixation of the balloon 
is difficult in the latter. 

IABP balloon insertion may be more easily per
formed and the complications less frequent if im
provements are made in the future to reduce the 
size of the balloon and the diameter of the catheter. 
Until such time, it will be necessary to take vari
ous measures to salvage the limb in which the 
IABP balloon is inserted. 
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