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Editorials

High-risk Coronary Angioplasty with
Percutaneous Cardiopulmonary Bypass Support
The first percutaneous transluminal coronary angioplasty (PTCA) was per-
formed by Gruntzig in 1978.' Since then there have been numerous additions
to the selection criteria for the procedure and its ancillary techniques. Multi-
vessel disease, unstable angina, acute myocardial infarction and previous
coronary artery bypass surgery (CAB G) are no longer considered contraindi-
cations to a PTCA.2.3 However, abrupt closure and restenosis following
angioplasty have been major limitations to PTCA because they result in
myocardial infarction or necessitate an emergency CABG which carries a
mortality rate of 2% to 12% and a perioperative myocardial infarction rate of
25% to 50%.4,5

Patients with poor left ventricular function and/or those whose target arteries
supply more than one half of the viable myocardium constitute a high-risk
subset who may develop haemodynamic collapse following abrupt closure and
may not survive long enough to undergo emergency CABG. Such patients,
moreover, may not tolerate even transient ischaemia during balloon inflation.
This high-risk subset of patients has undergone PTCA with a variety of support
techniques including coronary sinus retroperfusion, intra-aortic balloon pump
(IABP) and percutaneous cardiopulmonary bypass. Each support technique
has its merits and demerits. Retrograde or antegrade coronary reperfusion
demands an adequate systemic output which may be wanting in haemodynamic
collapse; similarly, the passage of the dilatation catheter across an occlusion for
transluminal reperfusion can be hazardous. IABP has been used successfully to
support PTCA,6 but its application is ineffective in the presence of cardiac
arrest, major depression of ventricular function or serious ventricular dys-
rhythmias. Cardiopulmonary bypass, on the other hand, can maintain
haemodynamic stability in the cardiac catheterization laboratory even in such
circumstances. Percutaneous cardiopulmonary bypass support in the catheteri-
zation laboratory has, in fact.. made PTCA feasible in high-risk patients.
Bypass support ensures adequate systemic perfusion even in the absence of
cardiac rhythm and permits balloon inflation for long periods. In a multicentre
study in the USA, during 1988-9, 455 patients underwent bypass-supported
PTCA with a 6.4% hospital mortality rate and improvement in their left ven-
tricular ejection fraction from 28% to 36%. After a mean follow up period of
11 months, 90% of survivors belonged to the New York Heart Association
anginal class I or II and the cumulative survival at 2 years was 70%7 thus
establishing the beneficial role of bypass support in the management of high-
risk patients with PTCA.

This issue carries a report by Kaul et al. of their experience with bypass-
supported PTCA in 18 high-risk patients." All patients had triple-vessel disease,
13 had ejection fractions of less than 25% and 10 had features of congestive
heart failure. PTCA was successfully carried out in the only remaining vessel in
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12 patients, 2 vessels in 5 patients and a sequential graft in 1 patient. No death
occurred and the bypass was entirely adequate as monitored by the pulmonary
artery pressure of 0-8 mmHg and good urinary output. During a follow up
period of 1 to 10 months, 61% of their patients were free from angina and one
had died. The good results of Kaul et al. confirm the global experience with the
application of percutaneous cardiopulmonary bypass in PTCA.

What about the future of this procedure? Despite improvements in the
design of cannulae and better skills, the presence of aorto-iliac disease as well
as the complications of femoral cannulation will continue to be a deterrent to
the unqualified adoption of bypass-supported PTCA for high-risk patients. In
Kaul's series of 18 patients, 2 required surgical repair of the femoral cannulation
site. This level of morbidity obliged Tommaso et al. 9 to prefer standby-supported
PTCA over bypass-supported PTCA in high-risk patients. They concluded, in
fact, that the initial indications for bypass-supported PTCA (i.e., left ventricular
ejection fraction less than 25% or target vessel supplying more than 50% of the
myocardium) were too liberal. In India, the cost of a bypass-supported PTCA
is about the same as that of a CABG (approximately Rs 60 000) ,which may also
be a deterrent. It seems cardiopulmonary bypass-supported PTCA will continue
to enjoy a place in the therapeutic armamentarium for patients with severely
compromised ventricular function.
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