
SPECIAL REPORT
ANGINA

both systolic and diastolic, as well as
poor physical conditioning through
lack of exercise. They may find their
breathlessness on exertion and fatigue
even more distressing than their
angina, especially once the fear of this
symptom is overcome.  EECP may be
effective in improving these
symptoms as well as reducing angina.
Furthermore, psychosocial benefits
e.g. feeling of wellbeing and reduction
in depression, are significantly
improved in subjects with and without
objective measures of improved
ischaemia.16

Patients with refractory angina often
have very advanced ischaemic heart
disease and the majority will have
significantly impaired LV function.1

EECP increases venous return but is
well tolerated and safe in these
patients provided treatment is
commenced at high pressure, which
provides maximal after-load reduction
on cuff deflation, when the vascular beds
in the lower limbs are relatively empty. 17

The international EECP patient
registry has published follow-up data
at two years18 and three years,19

showing sustained symptomatic
benefit in the first cohort of 5,056
patients.  Immediately following
treatment the numbers in Canadian
Cardiovascular  Society (CCS) class III
and IV had declined from 89% to 25%,
78% had improved by at least one CCS
class and 38% by two classes, see
table 1, below. These benefits were
sustained in 74% of patients at three
years with 35% of patients reported to
be free of angina. Improvement in
quality of life scores at one year and
exercise tolerance and myocardial
perfusion over five years20 have also
been documented.  

Favourable long-term outcome
defined as sustaining CCS class II or
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of age7 and co-morbidity including
those with stable heart failure.8

The treatment is most often
undertaken in an outpatient setting. In
the USA, where currently 20,000
patients are treated annually in around
1,000 centres, it is most commonly
directed by cardiac interventionists. 

The recommended duration of
treatment of 35 hours (one to two
hours daily for three to seven weeks) is
based on the results of pilot studies
indicating increasing symptomatic
benefit up to this time and little further
benefit beyond.  Researchers are
currently looking at different ‘dosages’
of treatment, especially in heart failure,
including top up regimens.
Optimisation of treatment may
depend on the degree of diastolic
augmentation achieved.9

BENEFITS
EECP is undoubtedly therapeutic, in
the sense that myocardial perfusion
has been shown to increase both
acutely and in the longer term
following treatment. This has been
demonstrated by radio-nuclear
scanning,10 PET scanning,11 time to
onset of ischaemia on exercise
testing,12 stress echo13 and most
recently by cardiovascular MR.14

EECP unlike interventional
treatments can be shammed and
therefore subjected to randomised
controlled trials (RCTs).  The first RCT,
MUST EECP12 reported improved
symptoms and exercise time to onset
of ischaemia and a sub-study reported
improved quality of life scores one
year after treatment.15 We have
recorded improvements in quality of
life at  two years and have submitted
our findings for publication.

Patients with refractory angina
frequently have impaired LV function,

Liverpool, the only specialist centre in
the UK. These include support,
education and psychological
approaches to diminish the
counterproductive effects of fear and
anxiety on pain.  Analgesia is seldom
effective and potent analgesia may be
inappropriate except in the small
number of patients who may be
approaching the end of life.   

Alternative means of managing
coronary disease, especially for
patients who develop angina
refractory to conventional treatments,
or those who are unable to tolerate or
choose not to proceed with such
treatments, are urgently needed.

ENHANCED EXTERNAL
COUNTER PULSATION
Counter pulsation is a therapy
developed from sound physiological
principles,3 widely used in
cardiothoracic and interventional
centres in the form of intra-aortic
balloon pumping (IABP). It has now
been developed externally as
enhanced external counter pulsation
(EECP), see box 1 below.  

EECP is a non-invasive, safe and well
tolerated therapy, with very few
contraindications. It was approved by
the FDA in 1995 for the treatment of
stable angina, unstable angina,
cardiogenic shock and MI and, in
2002, heart failure.6 The American
Heart Association recommends it as a
class 11b intervention for treating
refractory angina. EECP is also
included in the SIGN guidelines on
managing refractory angina. Currently,
EECP is used predominantly in
patients with severe angina, who are
at high risk and are not suitable for
revascularisation.  It provides a
therapeutic and supportive approach
to managing such patients regardless

Box 1     

Enhanced external counterpulsation therapy (EECP)
• This therapy provides augmentation of diastolic flow,
through sequential inflation and after-load reduction by
simultaneous deflation, from a series of three cuffs applied
to calves, lower thigh, upper thigh and buttocks. 
• The cuffs are inflated to a maximum cuff pressure of 
280mmHg, gated to the ECG and the degree of diastolic
augmentation monitored plethysmographically.  
• This systolic unloading and diastolic augmentation results
in an increased pulsatile flow throughout the circulation.  
• Coronary blood flow measured by flow wire,4 increases
substantially and diastolic arterial wall shear stress has
been shown to increase more than twofold.  These effects
are greater than those achieved by IABP, 5 and cannot be
achieved pharmacologically. 

Table 1     

Angina:  Canadian Cardiovascular Society (CCS) classification system

Class l

Class ll

Class lll

Class lV

No angina with ordinary physical activity such as walking,
climbing stairs - angina occurs with strenuous, rapid or
prolonged exertion

Slight limitation of ordinary activity - angina occurs on
walking or climbing stairs rapidly, walking uphill, physical
activity after meals, or in cold, or in wind

Marked limitations of ordinary physical activity - angina
when walking at a normal pace in normal conditions

Inability to carry out any physical activity without
discomfort - anginal symptoms may be present at rest




