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Objective - To evaluate the use of the intraaortic
balloon (IAoB) in association with coronary angioplasty
in high-risk patients.

Methods - Fourteen high-risk patients unresponsive
to clinical therapy and with formal contraindication to
surgical revascularization were treated by coronary
angioplasty, most of which was followed by stenting. All
procedures were performed with circulatory support with
the IAoB. This study reports the early results and the late
findings after 12 months of follow-up. Six patients had
multivessel coronary disease; of these, four had left main
equivalent lesions and two had unprotected left main
coronary artery disease, one of whom had severe “end-
vessel” stenosis and the other was a patient with Chagas’
disease with single-vessel lesion. Eleven patients had a left
ventricular ejection fraction <30%.

Results - In 100% of the patients, the procedures
were initially successful. Two patients had severe bleeding
during the withdrawal of the left femoral sheath. At the end
of twelve months, 4 patients were asymptomatic and the
others were clinically controlled. There were two late
deaths in the 7th and 11th months.

Conclusion – The combined use of the intraaortic
balloon pump and percutaneous coronary angioplasty in
high-risk patients with acute ischemic syndromes pro-
vides the necessary hemodynamic stability to successfully
perform the procedures.
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Interventional cardiology has significantly progres-
sed in the last 20 years, mainly in regard to percutaneous
myocardial revascularization techniques 1,2. The advances
in the development of instruments used to perform coro-
nary angioplasty combined with the advent of new devices,
such as stents, have allowed the use of this therapy in most
patients 3,4.

The concomitant development of techniques for
circulatory support has also occurred, in particular the
intraaortic balloon (IAoB), which is being increasingly used
in patients with ischemic heart disease 5-8. The use of the
IAoB, which required surgical placement, was initially
restricted to cases of cardiogenic shock and preinfarction
angina9,10. Later, with percutaneous insertion, the com-
plications caused by surgical handling of the femoral artery
were greatly reduced, facilitating the use of this technique in
intensive care units and, particularly, in catheterization
laboratories 11.

Although widely employed, coronary angioplasty has
become prohibitive in patients with severe ventricular
dysfunction or in patients with lesions in coronary arteries
that irrigate a significant area of viable myocardium.

Thus, the concomitant use of both methods has
allowed the performance of percutaneous revascularization
in high-risk patients, in which surgery is contraindicated,
while achieving adequate circulatory stability 12.

The purpose of this study was to assess the early ex-
perience at our institution with coronary angioplasty
performed with circulatory support with the IAoB in high-
risk patients.

Methods

From April 1996 to August 1998, 14 patients with
clinical findings of acute coronary syndromes unrespon-
sive to clinical therapy underwent coronary angioplasty
with circulatory support with the IAoB. After evaluating
each individual case, surgical therapy was contraindicated
mainly due to associated complicating factors, such as
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significantly reduced left ventricular function (EF<30%) in
13 patients, severe pulmonary emphysema in 3 patients, and
acute renal failure in 3 patients. Four patients were more
than 70 years old, and 3 patients had undergone previous
revascularization surgery.

In 10 patients, the procedure was complemented by
the placement of 12 stents.  Every patient gave written
consent.

All procedures were performed through the bifemoral
approach. We chose the left femoral artery for the implan-
tation of the IAoB and the right femoral artery for the
placement of angioplasty catheters.

After the arteries were punctured and the sheaths
inserted, the patients received 5,000U of sodium heparin.
Subsequently, the IAoB was advanced through a retro-
grade arterial path with a flexible guide wire up to the correct
position, immediately below the origin of the left subclavian
artery. Then, the balloon was connected to the module,
adjustments in the pressure curve were made and the
electrocardiogram was monitored. Our clinic uses Datas-
cope System 90 equipment (Datascope Corp., 15 Law Drive
– CN 4011, Fairfield, New Jersey, USA). According to the
manufacturer’s instructions, the balloons employed had a
caliber of 9.5F and a volume of 40cc when inflated, as the
patients ranged in height from 1.60m to 1.83m.

A few minutes after the beginning of the counterpul-
sation, coronary angioplasty was performed, according to
routinely used methods.

In patients undergoing stent placement, we followed
our routine, which initially consists of precise definition of
the lesion, mainly in relation to its extent and diameter of the
vessel. A stent/vessel ratio of approximately 1.0 to 1.2 was
adopted as ideal. After the liberation of the prosthesis, there
must not be any residual lesion hreater than 5% and it must
cover all the lesion/dissection and must not restrict an
important branch. Finally, control angiographies in a series
of projections and the prescription of medications consis-
ting of ticlopidine (500mg/d for 30 days) and acetylsalicylic
acid (200mg/d for 6 months) are required.

Soon after the procedure, the rate of inflation of the
balloon was progressively reduced, until its disconnection.
The femoral sheaths were kept in place after all the instru-
mentation was removed.

Subsequently, the patients were referred to the inten-
sive care unit (ICU) for 24-hours. After this period, both
femoral sheaths were removed and hemostasis with manual
compression, as well as concomitant control of activated
clotting time (ACT), was performed.

All patients were considered high-risk patients: their
left ventricular ejection fraction (EF) was <30%, the
impaired vessels irrigated more than 50% of the viable
myocardium, they had lesions in the left main coronary
artery, with or without protection, or they had lesions
equivalent to those of the left main coronary artery.

Almost all patients had very poor left ventricular
function (EF <30%), 6 had multivessel lesions, 4 had lesions
equivalent to those of the left main coronary artery and 2

had severe lesions in an unprotected left main coronary
artery. The 2 remaining patients had single-vessel lesions; 1
had a severe lesion in a final artery and the other had dilated
cardiomyopathy as a result of Chagas’ disease.

The patients with multivessel disease underwent
angioplasty of the culprit artery, which was confirmed by
clinical and laboratory tests. These arteries also fulfilled the
criterion of irrigating a critical viable myocardial mass (fig.
1). The 2 patients with severe disease of the left main
coronary artery received tubular stents. (fig. 2).

The tubular stainless steel stents employed were of
the Palmaz-Schatz type, by Johnson and Nir (Sci-Med).

After discharge, the patients were followed up on an
outpatient basis or with telephone interviews for 12 months.
Exercise testing at 3 months and control angiography at 6
months were not performed in all patients.

Results

All procedures were successful. There were no cases
of hypotension or any sign of circulatory instability. None
of the patients reported significant chest pain during the
inflation of the angioplasty balloon.

Two patients had significant bleeding at the left
inguinal region, in spite of coagulation control. This
bleeding was corrected with intravenous protamine,
prolonged inguinal compression and blood replacement.

The mean hospital stay was approximately 6 days.
During the 6 months of follow-up, 6 patients showed

recurrence of angina pectoris of slight intensity, which
was easily controlled with oral drugs. In 7 patients with
signs and symptoms of heart failure in addition to symp-
toms of chest pain before hospitalization, the symptoms
recurred and were controlled by changing the oral therapy.
Four patients became asymptomatic up to 6 months with
the use of anti-platelet agents only. There were two late
deaths as a result of sudden death after 7 and 11 months
of follow-up.

After 12 months, 7 patients had controlled stable angi-
na, 8 experienced heart failure, which was also medically
controlled, and 4 were asymptomatic.

Discussion

The morphological type of coronary lesion is known to
play a major role in the outcome of angioplasty 13. Calci-
fication, extension and eccentricity of the lesions are
known to account for increased incidence of complications
during the procedures.

However, in patients with severely affected left ven-
tricular function or in those with coronary lesions in
vessels that irrigate a critical mass of viable myocardium,
the main factor is intolerance to transient ischemia, deter-
mined by occlusion of the angioplasty balloon 14,15.

The use of the IAoB in these patients has 2 beneficial
effects: the 1st occurs as a result of inflation of the balloon
and consequent increase of the aortic diastolic pressure,
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leading to a significant increase in coronary flow; the 2nd

occurs as a result of deflation of the balloon, which creates
a negative pressure in the descending aorta, significantly
reducing the resistance to the left ventricle out flow. Thus,
the first effect increases oxygen supply and the second
effect reduces oxygen consumption.

Currently, there are several indications for the use of
the IAoB in cardiac catheterization laboratories (table I).

First, it is electively used in angioplasties of high-risk
patients, as in those in our series. These patients usually
have decreased ventricular function and a considerable
extent of viable myocardium at risk.

Second, the IAoB is employed when new devices,
such as atherectomy catheters, which perform tissular
ablation, are used. These devices may cause embolic
phenomena during their operation, which may lead to
subsequent circulatory instability, depending on the
importance of the vessel. Directional atherectomy and the
percutaneous extraction catheter may lead to these
complications especially in the presence of coronary
thrombosis, as occurs in unstable angina and acute
myocardial infarction (AMI). Rotational atherectomy
(rotablator), however, is the procedure that bears the
strongest relation to these complications, as it is the most
frequently employed. In approximately 10% of the cases in

which the rotablator is used, the slow-flow and no-reflow
phenomena are noted, and they usually persist for hours
or days, leading to myocardial dysfunction. If the treated
vessel is important and if there is previous ventricular
dysfunction, serious consequences may arise. That is
why prophylactic implantation of the IAoB in these
selected cases is important 16,17.

Acute coronary occlusion during angioplasty may
also lead to circulatory failure when a major vessel is treated.
Use of the IAoB for this type of complication offers the
beneficial effects of hemodynamic stability and increased
perfusion through the occluded vessel 18.

Unstable angina, as well as AMI and its complica-
tions, are particularly improved by aortic counterpulsation.

Currently, almost all cases of unstable angina resolve
with the use of medications such as beta-blockers, anti-
platelet agents, heparin and new substances, such as
abciximab. However, in some cases, even the combined use
of these drugs does not lead to stabilization of clinical
findings. Refractoriness to medication and its potential risk
interfere with the invasive management of these patients
with the IAoB. Thus, after the patient is hemodynamically
stable, elective coronary angiography is performed. The
latter will show the coronary anatomy and guide the mana-
gement strategy 19.

Fig. 1 – A patient with severe diffuse atherosclerosis of the left coronary artery. Severe LV dysfunction. After stenting of the proximal third of the RCA, the clinical findings became
stable.
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Table I - Intraaortic balloon in the cardiac catheterization unit

1 - Elective use
- “High-risk” angioplasty
- Atherectomies (rotablator)

2 - Emergencies
- Unstable angina
- Postangioplasty acute occlusion
- Acute myocardial infarction with thrombolytic agents

Primary or rescue coronary angioplasty
Cardiogenic shock
Mechanical complications (MI, SVD)

- Nonischemic mitral regurgitation
Patients waiting for heart transplantation

Fig. 2 - Severe diffuse lesion of the “unprotected” left main coronary artery, treated with tubular stenting.

In AMI, the reduction of the afterload caused by the
IAoB attenuates the effects of the decreased local coronary
perfusion and increases the blood flow through the occlu-
ded artery 20. Thus, the use of this procedure combined with
thrombolytic therapy seems to significantly reduce the
incidence of reocclusion of the culprit artery of the infarc-
tion. The fact that the incidence of bleeding complications
is not increased is also of note 21,22.

Primary or rescue coronary angioplasty has similar
effects 23,24. A series of reports have shown the benefit of
the IAoB in reducing the incidence of post-angioplasty
reocclusion. Many clinics use the IAoB routinely in these 2
scenarios, when the infarction is associated with signs of
severe left ventricular dysfunction or when the culprit
artery remains occluded in spite of all measures taken.

In cardiogenic shock, sole use of the IAoB has not lead
to a significant improvement in the prognosis. Concomitant
surgical or percutaneous revascularization is required 23-25.

The same is true for the mechanical complications of

AMI. In addition to correction of the ventricular septal
defect (VSD) or replacement of the mitral valve, revascu-
larization is also indispensable 26. The IAoB temporarily
provides the adequate hemodynamic stabilization required
for the complete treatment of the patients.
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The IAoB is also employed in nonischemic emer-
gencies, such as mitral regurgitation caused by idiopathic
rupture of chordae tendineae or in acute bacterial endo-
carditis. In these patients with previous ventricular func-
tion within the normal range, reduction in the afterload
leads to reduction in the amplitude of the “V wave” and of
the pulmonary capillary wedge pressure.

Finally, the IAoB is being increasingly used while
patients wait for heart transplantation. Patients with heart
failure refractory to therapy usually require circulatory
support for several weeks until a heart is available for trans-
plantation. Considering the different devices for circulatory
support, the IAoB is the most adequate, as it is user-friendly
and is associated with fewer side effects.

Lately, the complications associated with the use of
the IAoB have been extensively examined. The overall

incidence is around 10% of the cases and, currently, severe
ischemia of the lower limbs occurs in less than 1% of the
procedures 27,28.

Patients most likely to present with complications are
those with severe hypertension, diabetes, females and, in
particular, those with peripheral vascular disease.

Recently, a progressive decrease in the number of
complications has been noted. This decrease has resulted
from the reduction in the caliber of the balloons, as well as
from the use of instruments with increased flexibility and
percutaneous introduction without the use of sheaths.

In conclusion, the availability of the IAoB has stimu-
lated high-risk procedures, with hemodynamic stability and
a low rate of complications. Larger studies are needed to de-
termine the cost-benefit ratio of this procedure in this group
of patients.


