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Intraaortic Balloon Pump Support During Coronary
Angioplasty. Initial Experience
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Objective - To evaluate the use of the intraaortic
balloon (I4oB) 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 7" and 11" 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 inthelast 20 years, mainly in regard to percutaneous
myocardial revascularization techniques*?. Theadvances
in the devel opment of instruments used to perform coro-
nary angioplasty combined with theadvent of new devices,
such asstents, have allowed the use of thistherapy in most
patients 4,

The concomitant devel opment of techniques for
circulatory support has also occurred, in particular the
intraaorticballoon (IAoB), whichisbeingincreasingly used
in patients with ischemic heart disease >®. The use of the
IAoB, which required surgical placement, wasinitially
restricted to cases of cardiogenic shock and preinfarction
angina®™°. Later, with percutaneousinsertion, the com-
plicationscaused by surgical handling of thefemoral artery
weregreatly reduced, facilitating theuseof thistechniquein
intensive care units and, particularly, in catheterization
laboratories™.

Althoughwidely employed, coronary angioplasty has
become prohibitive in patients with severe ventricular
dysfunction or in patientswithlesionsin coronary arteries
that irrigateasignificant areaof viablemyocardium.

Thus, the concomitant use of both methods has
allowed theperformanceof percutaneousrevascularization
inhigh-risk patients, inwhich surgery iscontraindicated,
whileachieving adequate circul atory stability 2.

The purpose of this study wasto assess the early ex-
perience at our institution with coronary angioplasty
performedwith circul atory support withthel AoB in high-
risk patients.

Methods

From April 1996 to August 1998, 14 patients with
clinical findings of acute coronary syndromes unrespon-
siveto clinical therapy underwent coronary angioplasty
with circulatory support with the IAoB. After evaluating
eachindividua case, surgical therapy wascontraindicated
mainly due to associated complicating factors, such as
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significantly reduced | eft ventricular function (EF<30%) in
13 patients, severe pulmonary emphysemain 3 patients, and
acuterenal failurein 3 patients. Four patients were more
than 70 yearsold, and 3 patients had undergone previous
revascul arization surgery.

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

All procedureswere performed through the bifemoral
approach. We chosetheleft femoral artery for theimplan-
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 | AoB was advanced through aretro-
gradearteria pathwith aflexibleguidewireuptothecorrect
position, immediately below theorigin of theleft 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’ sinstructions, the balloonsemployed had a
caliber of 9.5F and avolume of 40cc when inflated, asthe
patientsrangedinheight from1.60mto 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, wefollowed
our routine, whichinitially consistsof precisedefinition of
thelesion, mainly inrelationtoitsextent and diameter of the
vessal. A stent/vessel ratio of approximately 1.0to 1.2was
adopted asideal. After theliberation of theprosthesis, 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 angiographiesinaseries
of projectionsand the prescription of medications consis-
ting of ticlopidine (500mg/dfor 30 days) and acetylsdicylic
acid (200mg/dfor 6 months) arerequired.

Soon after the procedure, the rate of inflation of the
balloonwas progressively reduced, until itsdisconnection.
Thefemoral sheathswerekept in placeafter al theinstru-
mentationwasremoved.

Subsequently, the patientswerereferred to theinten-
sive care unit (ICU) for 24-hours. After this period, both
femoral sheathswereremoved and hemostasi swith manual
compression, aswell as concomitant control of activated
clottingtime(ACT), wasperformed.

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

Almost all patients had very poor left ventricular
function (EF <30%), 6 had multivessel lesions, 4 hadlesions
equivalent to those of theleft main coronary artery and 2
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had severelesionsin an unprotected | eft main coronary
artery. The2 remaining patientshad single-vessel lesions; 1
had aseverelesioninafina artery andtheother had dilated
cardiomyopathy asaresult of Chagas’ disease.

The patients with multivessel disease underwent
angioplasty of the culprit artery, which was confirmed by
clinical andlaboratory tests. Thesearteriesalsofulfilled the
criterionof irrigating acritical viablemyocardial mass(fig.
1). The 2 patients with severe disease of the left main
coronary artery received tubular stents. (fig. 2).

Thetubular stainless steel stents employed were of
the Palmaz-Schatz type, by Johnsonand Nir (Sci-Med).

After discharge, the patientswere followed up on an
outpatient basisor withtelephoneinterviewsfor 12 months.
Exercisetesting at 3 monthsand control angiography at 6
monthswerenot performedinall patients.

Results

All procedureswere 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 theangioplasty balloon.

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

Themean hospital stay wasapproximately 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 patientswith
signsand symptoms of heart failurein 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 monthswith
the use of anti-platelet agents only. There were two late
deaths as aresult of sudden death after 7 and 11 months
of follow-up.

After 12months, 7 patientshad controlled stableangi-
na, 8 experienced heart failure, which was also medicaly
controlled, and 4 wereasymptomatic.

Discussion

Themorphological typeof coronary lesionisknownto
play amajor rolein the outcome of angioplasty 2. 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 lesionsin
vesselsthat irrigate acritical mass of viablemyocardium,
themainfactor isintoleranceto transient ischemia, deter-
mined by occlusion of the angioplasty balloon 415,

Theuseof thel AoB in these patientshas 2 beneficial
effects: the 1% occurs as aresult of inflation of the balloon
and consequent increase of the aortic diastolic pressure,
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Fig. 1—A patient with severe diffuse atherosclerosis of theleft coronary artery. Severe LV dysfunction. After stenting of the proximal third of the RCA, the clinical findings became
stable.

leading to asignificant increase in coronary flow; the 2™
occursasaresult of deflation of theballoon, which creates
anegative pressurein the descending aorta, significantly
reducing theresi stanceto theleft ventricleout flow. Thus,
the first effect increases oxygen supply and the second
effect reduces oxygen consumption.

Currently, there are several indicationsfor the use of
thel AoB in cardiac catheterization laboratories(tablel).

First, itiselectively usedinangioplastiesof high-risk
patients, asin thosein our series. These patients usually
have decreased ventricular function and a considerable
extent of viablemyocardiumat risk.

Second, the IA0B 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 thevessel. Directional atherectomy andthe
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 rel ation to these complications, asit isthe most
frequently employed. In approximately 10% of thecasesin
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which therotablator isused, the slow-flow and no-reflow
phenomenaare noted, and they usually persist for hours
or days, leading to myocardial dysfunction. If thetreated
vessel isimportant and if thereis previous ventricular
dysfunction, serious consequences may arise. That is
why prophylactic implantation of the IAoB in these
selected casesisimportant 617,

Acute coronary occlusion during angioplasty may
asoleadtocirculatory failurewhenamajor vessel istreated.
Use of the IAoB for thistype of complication offersthe
beneficial effectsof hemodynamic stability and increased
perfusion through the occluded vessel 8,

Unstable angina, aswell as AMI and its complica-
tions, areparticularly improved by aortic counterpul sation.

Currently, amost all casesof unstableanginaresolve
with the use of medications such as beta-blockers, anti-
platelet agents, heparin and new substances, such as
abciximab. However, in somecases, eventhecombined use
of these drugs does not lead to stabilization of clinical
findings. Refractorinessto medication anditspotential risk
interfere with the invasive management of these patients
withthel AoB. Thus, after the patient ishemodynamically
stable, elective coronary angiography is performed. The
latter will show the coronary anatomy and guidethemana
gement strategy *°.
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Fig. 2- Severediffuselesion of the“unprotected” left main coronary artery, treated with tubular stenting.

In AMI, the reduction of the afterload caused by the
| AoB attenuatesthe effectsof thedecreased |ocal coronary
perfusion and increasesthe blood flow through the occlu-
ded artery 2. Thus, theuseof thisprocedure combined with
thrombolytic therapy seemsto significantly reduce the
incidence of reocclusion of the culprit artery of theinfarc-
tion. Thefact that theincidence of bleeding complications
isnot increased isalso of note#-22,

Primary or rescue coronary angioplasty has similar
effects 22, A series of reports have shown the benefit of
the |AoB in reducing the incidence of post-angioplasty
reocclusion. Many clinicsusethel AoB routingly inthese2
scenarios, when theinfarction is associated with signs of
severe |eft ventricular dysfunction or when the cul prit
artery remainsoccludedin spiteof all measurestaken.

In cardiogenic shock, soleuseof thel AoB hasnot lead
toasignificantimprovement inthe prognosis. Concomitant
surgical or percutaneousrevascularizationisrequired 2%,

Thesameistruefor themechanical complicationsof

AMI. In addition to correction of the ventricular septal
defect (V SD) or replacement of the mitral valve, revascu-
larization is also indispensable®. The |AoB temporarily
providesthe adequate hemodynamic stabilization required
for the compl etetreatment of the patients.

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 myocardia infarction with thrombolytic agents
Primary or rescue coronary angioplasty
Cardiogenic shock
Mechanica complications (MI, SVD)
- Nonischemic mitral regurgitation
Patients waiting for heart transplantation
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ThelAoB isalso employed in nonischemic emer-
gencies, such asmitral 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
leadsto reductionin the amplitude of the*V wave’ and of
thepulmonary capillary wedge pressure.

Finally, the IAoB isbeing increasingly used while
patientswait for heart transpl antation. Patientswith heart
failure refractory to therapy usually require circulatory
support for severa weeksuntil aheartisavailablefor trans-
plantation. Considering thedifferent devicesfor circulatory
support, thel AoB isthemost adequate, asitisuser-friendly
and isassociated with fewer side effects.

Lately, the complications associated with the use of
the |AoB have been extensively examined. The overall
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incidenceisaround 10% of the casesand, currently, severe
ischemiaof the lower limbs occursin lessthan 1% of the
procedures 2%,

Patientsmost likely to present with complicationsare
those with severe hypertension, diabetes, femalesand, in
particular, thosewith peripheral vascular disease.

Recently, aprogressive decrease in the number of
complications has been noted. This decrease has resulted
fromthereductioninthecaliber of theballoons, aswell as
from the use of instrumentswith increased flexibility and
percutaneous introduction without the use of sheaths.

Inconclusion, theavailability of thel AoB hasstimu-
lated high-risk procedures, with hemodynamic stability and
alow rateof complications. Larger studiesareneededtode-
terminethe cost-benefit ratio of thisprocedureinthisgroup
of patients.
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