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X glna Pectorls

The treatment of angma pectorls has undergone re-

- markable progress since the introduction of short-
" ‘deting nitrates a century ago. These advances have
- occurred in increments concentrated in the last

four-décades and have paralleled elucidation of the

pathophyswlogy of myocardial jschemia. The ni-

trates and subsequently introduced beta adrenergic

blockers and-calcium-channel antagonists alleviate

. myocardial ischemia by reduction ‘of myocardlal
‘oxygen demand (MVO2) whereas myocardlal revas-
- cularization by-coronary artery bypass graft surgery

or coronary.angioplasty increases oxygen dehvery
to ischemic myocardium; Current therapy of angina
consists of pharmacologic agents, adjunctlve an-

tlthrombotlc drugs, such as aspirin, v1gorous risk-
factor reduction and, in selectéd patients, myocar- -
- dial revascularization. This comprehenswe ap-

proach has minimized the frequency of dlsablmg

angina and has allowed stabilization of all but a -

small minority of patients with unstable angma ‘
Desplte these therapeutlc advances, certain prob-

-lems in the treatment of angina persist. Multidrug
therapy, indicated in many patients, has potential -
-dlsadvantages related to adverse effects, comphance,

and expense. Revascularlzatlon is'costly, angioplasty

s afflicted by restenosis, and morbldlty and mortali-

ty remain considerations with coronary bypass graft

surgery. Further, notall patients 'with angina unre-
sponsive to optirial'medical therapy-are candidates

for either method of myocardial revascularization.

‘Therefbre, there rémains a need for further innova:
‘tion in antianginal therapy and EECP i is'a newly de- o

veloped approach to this problem.
- EECP is a noninvasive method for alleviating

myocardial ischemia. Currént results with EECPV
are an extension of clinical 1nvest1gat10n initiated
two decades ago w1th an earher versmn of thls '

‘ .ABBREVIATIONS’AND ACRQNYMS’ _

- MVOg Myocardlal oxyger demand
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modality which revealed promise in the treatment

of angmal and demonstrated reduction of morbidi- - -
ty in'patients with acute myocardial infarction com- -
 plicated by mild left ventricular fallure 2 Although .

EECP has been approved by ‘the FDA for the treat-
ment of stable and unstable angina, acute myocar-
dial infarction, and cardlogemc shock; the focus of
recent clinical investigations has been treatment of

angina refractory to current medlcaI therapy. The -
physiologic rationale of EECP is both augmented

perfusion to ischemic myocardium arid reduction of
- MVOs. To achieve these effects, EECP increases
aortic blood pressure. during diastole and reduces
pressure in systole by sequentlal pneumatic com-
pression and decompression of the lower limbs and
buttocks which are encompassed in a series of cuffs.
"EECP is generally delivered in a course of 35 1-
hour sessions.administered 5 times per week.

Current data, as presented in the papers in the

‘October 1997 i issue of Cardiovascular Reviews &
Repmts as well as this, i issue, support the efficacy of
EECP.in reducmg both.. symptoms and myocardlal
ischemia in patients with angina unresponsive to
current modes of therapy. T he investigators in-
volved.in the evaluatlon of EECP have extended
these ﬁndmgs in an ongoing series of studies aimed
at clarifying mechanisms of efficacy, long. term re-
~ sults, and the psychologlcal impact of this noninva-
sive but, tran51ent1y confining device. A current hy-
, *pothe51s concerning the mechanism of the. sus-
tained benefit of EECP in angina is. the promotion
of coronary collateral development.

_ In the previous issue of CVR&R, Lawson. and col-
leagues reviewed the cons1derab1e combined experi-
ence with EECP in this country,3 from the first re-
port in 1992 to a current. multlcenter, in-progress
trial of placebo (mild) EECP vs full EECP. The re-
sults of the latter study are awarted with. interest. be-
cause of the well estabhshed .potent. placebo effect
ofa w1de varlety of interventions for the treatment

of angma 4 In their paper,? the authors describe a-

series of studles in which EECP not only reduced
anginal symptoms refractory to medical therapy (as
well as to revascularization in a large proportion of
‘patients) but also improved objective measures of is-
chemia on treadmill testing and myocardial stress
scintigraphy. These benefits were maintained over a
follow up ; mterval of 4-7 'years in a majority of these
high I’lSk patlents Further mvestlgatmn demonstrat-
ed that a therapeutlc response to EECP is depen-
dent on the presence of a patent conduit (either na-
tive coronary artery or bypass graft), presumably in
‘order to transmit the augmented diastolic pressure
to the distal coronary circulation. In addition,

Doppler ultrasound has demonstrated that EECP in-
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creases measures of retrograde diastolic and ante-

‘grade systolic:aortic flow,-and the optimal range of

diastolic augrientation has been identified for aug-

‘mentation of the hemodynamic effects of EECP.-Of
considerable importance, the authors noted that no .
- major morbldlty or mortahty has been observed in
;;_chnlcal trials.of EECP :which: have excluded patients -

with cardiac failure, aortic 1nsuﬁic1ency, recent my-
ocardial i nfarction, unstable angina, arrhythmias,
' al vascular dlsease, and uncontrolled hy-
pertensmn The authors emphasized that the report-
ed clinical trials of EECP encompass the entire spec-

trum of coronary patients, from those with single-
vessel disease and normal left ventricular function to
those with 3:vessel disease, stenosed bypass grafts,

and lmpalred left ventricular function: :

~ The psychologlcal aspects of EECP were prevx-
ously considered by Fricchione and coworkers.5
They presented théir extensive psychometrlc data

that reveal improvement in depression scores in pa-

tients undergoing EECP irrespective of the effect of
the treatment on myocardial ischemia. They noted
that these salutary emotional effects contrast with the

- commonly negative psychosocial sequelae of revascu-

larization procedures These investigators also postu-
lated that, in light of the positive association of de-
pression with mortahty from cardiac disease, the psy-

chological gains of EECP may offer clinical advan-

tages beyond its hemodynamic mechanisms.
In the first paper of this issue of CVR&R,

Tartaglia presents 5 representatlve patients aged -

45-79 years with refractory angina in whom revas-
cularization procedures had failed. EECP was asso-
ciated with both marked symptomatic improvement
and objective evidence of decreased ischémia by ei-
ther myocardial stress sc1nt1graphy or exercise test-
ing. Tartaglia further notes that, in his experience,
15 of 17 patients treated with EECP have respond-

‘ed favorably.

Soroff and colleagues review the history and
phy51olog1c rationale of EECP. They describe earli-
er versions of the device and beneficial clinical re-
sults in angina, myocardial infarction, and shock.
Prior experimental studies have indicated that dias-
tolic augmentation by external counterpulsation is
related to the size of the vascular bed affected and
is enhanced by sequential (distal to proximal) com-
pression of the lower extremities. The current de-
vice utilizes both of these factors by compressing
the lower extremities and buttocks in a sequenced
mode for optimal diastolic augmentatlon and sys-
tolic unloading.

In the third paper of this serles, Strobeck and
coworkers describe the role of EECP in comprehen-
sive cardlopulmonary care in thelr Heart-Lung
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Center. The goals of EECP in this. settlng are to de-
crease symptoms. of myocardlal 1schemla and re-
duce the need for interventional procedures. They

utilize EECP in patients who have 1. failed myocar- -
dial revascularization and have at least’ one. patent

conduit in the coronary circulation; 2) 1- or 2-vessel
coronary disease unsuitable for angioplasty or stent
placement; and '3) 3-vessel disease unsuitable for
bypass surgery. EECP is not indicated in left main
coronary disease and in the presence of penpheral

vascular disease. The authors urge caution in pa-

tients with left ventricular ejection fraction less than
30%. They report favorable effects on anginal
symptoms in 41 of 45 patients treated with EECP,
with objective evidence of decreased myocardial is-
chemia by myocardial stress. scintigraphy. These re-

_ sults are exemplified by 3 detailed case histories in

‘which EECP was utilized as an alternative to con-
ventional revascularization in two of the patients
and in one who had failed coronary bypass surgery.
Symptoms were markedly reduced and ischemia on
myocardlal scmtlgraphy was notably improved.

This series of papers represents a commendable

line of research into the benefits of EECP. and a

search for the underlying mechanisms. The investi-
gators’ studies extend from the angiographic and
hemodynamic correlates of therapeutic efficacy to
the psychological aspects of the intervention. They
~ are well aware of the potential contribution of a
placebo effect and are currently assessing this factor.
The trials of EECP have largely involved high risk
patients refractory to maximal medical therapy who
aré not candldates for myocardial revascularlzatlon
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These studies have thus far demonstrated a hlgh

- rate of success in allevnatmg angmal symptoms in as-

sociation with objective evidence of decreased my-
ocardial ischemia. Of particular interest is the
achievement of sustained benefit from ‘this intermit-
tent, relatively short term method of therapy These
studies indicate the potentlal of EECP as an addi-

- tional form of therapy for the treatment of angina.

Further investigations of its mechanisms of efficacy

are anticipated. Meanwhile, wider application.of

EECP in selected patlents appears warranted
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