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1. Introduction 

1.1. In the fourth Report of the Joint Cardiology 
Committee of the Royal College of Physicians of Lon- 
don and the Royal College of Surgeons of England, 
the provision of services for the diagnosis and treat- 
ment of heart disease was examined in detail. Coro- 

nary heart disease accounts for over 150,000 deaths in 

England and Wales each year, three-quarters of those 
affected being 65 years of age or older. Above that age, 
the Report notes at least a tenfold rise in the preva- 
lence of heart failure, attributed to coronary artery 
disease in over half and to valvar disease in one in five 

of those in whom a cause could be identified [1]. 
1.2. The large reduction in death from coronary 

heart disease which has been seen in North America 
and several European countries is only just being seen 
in the United Kingdom, where the mortality rate from 
this cause is among the highest in the world and, by 
the age of 40-59, 25% of men are reported to have 

electrocardiographic or other evidence of coronary 
heart disease [2]. Whereas there is thus a need to 

emphasise preventive measures and to draw further 
attention to smoking, diet and other risk factors, suc- 
cess in the prevention of early death might not prevent 
the exponential increase in cardiovascular disease that 
occurs with increasing age. In the foreseeable future, 
preventive measures are unlikely to diminish the scope 
for cardiological intervention in elderly people. Diffi- 
culties in planning the necessary facilities for cardio- 

logical services have, however, been compounded by 
the fact that advances in treatment methods for car- 

diac disease have been accompanied by escalating 
costs. 

1.3 In North America the British National Health 

Service has the reputation of having institutionalised 

the exclusion of people above a specified age from 
expensive life-saving or life-enhancing procedures 
such as renal dialysis [3]. While not generally true, 
there is little doubt that some forms of age discrimina- 

tion of this kind do occur in some health districts in 

Britain. Examples include age-related admission poli- 
cies in coronary care units, the withholding of throm- 

bolytic therapy, and even denying access to echo- 
cardiography to patients above an arbitrary age. There 
has been some debate about whether the exclusion of 

patients from such interventions on the grounds of 

age alone can be ethically justified [4,5]. These issues 
are not resolved easily, and the difficulty in reaching a 
consensus on health care priorities has been under- 
lined by the Oregon study [6]. Nevertheless, a moral 
dilemma is evident if the state claims to provide a com- 
prehensive system of health care yet fails to provide 
some of the available services to those least able to 

provide for themselves. 
1.4 Current concerns about fiscal pressure and the 

need for cost-saving are likely to increase any tendency 
to give cheaper care to less influential sections of the 
population such as elderly people. This will be facilitat- 
ed by the administrative separation of departments of 

geriatric and general medicine, implying that in many 
hospital centres cardiac patients above an arbitrary age 
are looked after by geriatricians rather than by special- 
ist cardiologists, for whom interventional techniques 
might be more easily available. In such circumstances, 
the older cardiac patients are likely to be cared for in 

poorer facilities than those provided for younger peo- 
ple. 

1.5 It is neither humane nor rational to undertake 

dangerous and unpleasant interventions in patients, 
whatever their age, in whom the benefits may be 

marginal. While age, through its statistical association 
with various forms of reduced physiological reserve, is 
a predictor of average outcome from medical interven- 
tions in groups, it cannot be used as a predictor of out- 
come for an individual. There is therefore a need to 

review the physiological and other criteria by which to 

judge the ability of an individual patient to benefit 
from procedures ranging from thrombolysis and 

angioplasty to cardiac surgery. 
1.6 The facilities available for cardiological inter- 

vention are considerably fewer in the United Kingdom 
than in the United States, but the fourth Joint Col- 

leges Report [1] recommends that there should be 

Journal of the Royal College of Physicians of London Vol. 25 No. 3 July 1991 197 



College report 

provision for 400-500 coronary bypass operations and 
250 angioplasties per year per million population and 
that there should be designated budgets and planning 
facilities for both approaches. Presently available facili- 
ties fall far short of these goals and are inadequate to 
provide for the patients of all ages who could benefit 
from these procedures. 

1.7 Patients are usually referred for cardiac 
surgery by cardiologists, who are therefore the main 
agents who determine priorities. Under arrangements 
which involve a purchasing authority and a provider of 
services, there will be new opportunities to reassess the 
need of the population, and the flow of elderly 
patients for cardiac surgery will also have to take into 
account the decisions and judgements of purchasing 
authorities. Without a careful assessment of needs, it 

seems unlikely that these authorities will be in a posi- 
tion to authorise the provision which will be appropri- 
ate for those with cardiac disease either now or in the 

future as the age structure of the population changes. 
It is therefore important to discuss the basis on which 
to develop policy and agree the scale of provision 
which is appropriate. 

2. Epidemiology of cardiovascular disease in 
elderly people with respect to cardiological inter- 
ventions 

2.1 The proportion of the population of England 
and Wales aged 65 years and over is now 16% of the 
total or approximately 7.8 million persons. It is pro- 
jected to increase to 20%, or 9 million persons, by 
2020 (Table 1). Cardiovascular disease mortality 
increases exponentially with increasing age (Table 2), 
and cardiovascular disease is the leading cause of 
death in elderly people, accounting for about half the 
deaths. It is also a leading cause of disability and mor- 

bidity, at least as measured by National Health Service 
utilisation: diseases of the circulatory system are 

important causes of hospital discharges and deaths 
(Table 3) and general practice consultations (Fig. 1). 
Of the specific causes, coronary heart disease is the 
commonest. 

Table 1. Projected numbers of elderly people (in thou- 

sands) in England and Wales 

Years 

Ages 
(years) 1987 1991 2001 2011 2021 2031 

65-74 M 2,224 2,255 2,216 2,421 2,831 3,252 

65-74 F 2,814 2,770 2,571 2,756 3,249 3,671 

75+ M 1,271 1,364 1,587 1,699 1,899 2,214 

F 2,505 2,642 2,811 2,767 2,906 3,355 

Source: Office of Population Censuses and Surveys (OPCS) 
Population Projections Series PP2 no. 16. 

Table 2. Annual mortality rates per 1,000 for diseases of the 

circulatory system by age and sex, England 1985 

Ages (years) 

45-54 55-64 65-74 75-84 85+ 

Diseases of the circulatory system (ICD 390-459) 
M 2.6 8.4 22.2 55.7 106.1 

F 0.8 3.2 11.3 35.5 98.0 

Ischaemic heart disease (ICD 410-414) 
M 2.1 6.6 15.4 30.4 51.8 

F 0.4 2.0 6.7 17.3 39.0 

Stroke (ICD 430-438) 
M 0.3 1.0 3.9 12.8 29.9 

F 0.2 0.8 2.9 11.5 33.0 

ICD = International Coding of Diseases category 
Source: OPCS Mortality Statistics Series DH1 no. 17. 

2.2 While routine health statistics may provide 
some surrogate figures, less is known about the actual 
incidence and prevalence of cardiovascular disease, in 

particular of disabling conditions in elderly people 
such as angina and cardiac failure. Estimates have 
often been based on population studies in different 
countries. General practice statistics report a yearly 
consultation rate for angina of approximately 3% for 
those aged 65 years and over. A British population 
based study found a 19% prevalence of angina in this 

age group [7], while a US study reported a 19% preva- 
lence of non-exertional chest pain but 7% prevalence 
of exertional chest pain or angina; the US study found 
exertional chest pain associated with a 2.5-fold 

Table 3. Hospital discharges and deaths: rates per 1,000 by 
age and sex, England 1985 

Ages (years) 

45-64 65-74 75-84 85+ 

Diseases of the circulatory system (ICD 390-459) 
M 24.0 46.0 68.4 90.1 

F 12.0 28.0 51.0 75.0 

Ischaemic heart disease (ICD 410-414) 
M 12.1 17.1 18.5 20.3 

F 3.5 8.5 12.5 15.2 

Cerebrovascular disease (ICD 430-438) 
M 2.7 9.4 19.3 29.0 

F 1.6 6.7 17.0 25.4 

Other heart disease (ICD 415-429) 
M 3.7 10.9 19.9 33.4 

F 2.0 6.6 15.4 26.7 

ICD = International Coding of Diseases category 
Source: OPCS Hospital Inpatient Enquiry Series MB4 no. 27. 

198 Journal of the Royal College of Physicians of London Vol. 25 No. 3 July 1991 



Cardiological intervention in elderly patients 

increased fatality risk [8]. For cardiac failure, general 
practice statistics report a consultation rate of 3% for 
those aged 65-74 years, rising to 10% for those aged 
75 years and over. The Framingham study reports an 
annual incidence of 1% in persons aged 65 years and 
over. When the period prevalence was estimated it was 
about six times as high [9]. The Gothenburg study of 
men aged 67 years reported a 13% prevalence of overt 

congestive cardiac failure [10]. The differing rates are 

probably due to varying definitions of cardiac failure. 
2.3 Precisely how much cardiovascular disease 

might be amenable to cardiological intervention is not 
known. The goals of medical intervention are 
improvement in function and postponement of dis- 

ability, so extending the period of active independent 
life. Most clinical practice is based on information 
from studies in younger populations, but the extrapo- 
lation of such findings to older persons may not be 
appropriate. Nevertheless, even if a given treatment 
has a lower relative benefit in older persons, but abso- 
lute fatality rates are higher in this group, the benefit 
in terms of deaths prevented may be greater [11]. For 
example, in thrombolytic treatment in myocardial 
infarction, it has been calculated in one Health 

Region that a 10% reduction in fatality in the over-75 
age group would save 72 lives each year. In the 45-64 

years age group, even a 20% reduction would save only 
47 lives a year [12]. The outcome of interventional 

cardiology and cardiac surgery in elderly people sug- 
gests that, while age is one prognostic factor, other fac- 
tors such as concurrent disease may be more impor- 
tant predictors of outcome [13]. 

2.4 Elderly people, arbitrarily defined as those 
aged 65 years and over, encompass a heterogeneous 

group, not just because of a chronological age span of 
over thirty years, but also when considered from the 
point of view of biological ageing. In addition, the 
changes in health and survival over the past few 
decades have resulted in elderly cohorts with different 
health status and expectations from previous cohorts; 
similarly, the effectiveness and efficacy of various inter- 
ventions are also improving. Decisions on intervention 
are based on judgements of the balance between possi- 
ble benefits and the risks and costs of treatment. The 

risk/benefit balance needs to be assessed carefully and 
re-evaluated in the light of improved therapy and 
changing attitudes. 

2.5 In summary, estimates of future service needs 
should take into account the projected increase in the 
numbers of elderly people. It is inappropriate to 
regard age alone as a barrier to treatment. 

3. Non-invasive cardiological investigations in 
elderly people 

3.1 Many cardiological conditions have a greater 
incidence with age, examples being coronary heart 
disease, calcific aortic stenosis and degenerative con- 
ducting tissue disease. Treatment of these conditions 
may well have a less favourable immediate outcome in 

elderly people but, in assessing the ability to benefit 
from treatment, chronological age is less important 
than other factors concerned with the biological age- 
ing process and the presence of associated disease. 
Decisions with regard to management must therefore 
depend both on the results of investigation in each 
individual case and the balance between risk and ben- 
efit. 

Age (years) 

Fig. 1. Patients consulting general practitioners for disease of circulatory system and their specific diagnoses, rates per 1,000 
persons at risk by age group. Morbidity statistics from general practice 1981-2. Source: OPCS General Practice Morbidity 
Series MB5 no. 1. 

I I 

Fig. 1. Patients consulting general practitioners for disease of circulatory system and their specific diagnoses, rates per 1,000 
persons at risk by age group. Morbidity statistics from general practice 1981?2. Source: OPCS General Practice Morbidity 
Series MB5 no. 1. 
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Exercise electrocardiography 

3.2 The manifestations of coronary heart disease 

include angina pectoris, myocardial infarction and 
congestive heart failure due to myocardial damage. 
Invasive investigation and attempts to revascularise the 
myocardium may not be welcomed by the elderly 
patient but can nevertheless be indicated for 
intractable angina pectoris or in cases in which there 
might be an improvement in prognosis. Relief of 

symptoms of angina pectoris following surgery in one 

study, which involved 91 months of follow-up, was 

highly significantly better in the older age group [14], 
so age need not be a reason for withholding surgery 
for the relief of symptoms. If patients are carefully 
selected, the expectation of life may be prolonged 
[15]. 

3.3 The identification of such patients is most sim- 

ply and accurately initiated by exercise electrocardio- 

graphy which has both diagnostic [16] and prognostic 
[17] value. The one-year fatality rate is ten times high- 
er in elderly patients with myocardial infarction who, 
for whatever reason, are unable to carry out the test 

[18]. Exercise should preferably be continued until 

symptoms develop, following a standard treadmill pro- 
tocol such as that of Bruce. Where limitations are 

imposed by arthritis, difficulty with balance or coordi- 
nation, or a lack of confidence, a bicycle protocol may 
be more attractive. 

Ambulatory electrocardiographic (Holter) monitoring 

3.4 The resting electrocardiogram is a cheap, simple 
and reliable technique but has both strengths and 
weaknesses. It is good at detecting disturbances of 

rhythm and conduction if they are permanent but not 
if they are intermittent. It is also helpful in demon- 

strating significant myocardial deficiencies, notably in 
the inferior and anterior myocardium. In the detec- 
tion of coronary heart disease before damage has 

occurred, however, exercise electrocardiography is 
often the investigation of first choice. Twenty-four- 
hour ambulatory monitoring can identify 'silent' 

myocardial ischaemia and lends itself to the elucida- 
tion of symptoms such as dizziness or palpitations 
which may be caused by disturbances of conduction or 

rhythm. Both symptoms occur increasingly with age. 
3.5 Holter monitoring is a particularly suitable 

technique for the investigation of elderly patients. It 

requires little co-operation on the part of the patient 
but it has certain drawbacks, some of which are techni- 

cal. Infrequent events are not easily registered, and 
occasional abnormal rhythms of the heart may be 
detected more reliably by the CardioMemo system, in 
which the patient starts the recording system at the 
time of the event. This, however, requires patient co- 

operation which some elderly patients may not be able 
to manage. The recording apparatus at present avail- 
able is neither bulky nor intrusive. Most systems in use 

in the United Kingdom use tape cassettes rather than 
reel-to-reel systems. Solid state systems are becoming 
available but at present these are larger and about 
twice as heavy. 

3.6 Bradycardias which are detectable by Holter 

monitoring include complete atrio-ventricular block, 
Mobitz type I and type II atrio-ventricular block, the 

sick sinus and the carotid sinus syndromes, and also 
the infrequently recognised 'malignant vagal syn- 
drome'. Bradycardia may be accompanied by symp- 
toms in the ageing population and present with attacks 
of loss of consciousness of the Adams-Stokes variety, or 
with less specific symptoms including fatigue, dizzi- 
ness, breathlessness or angina pectoris. Atrio-ventricu- 
lar block may be either intermittent or established, 
and sino-atrial node dysfunction can lead to episodes 
of supraventricular tachycardia followed by sinus arrest 
and sometimes prolonged asystolic intervals. 

3.7 In 1987 the British Cardiac Society published a 

report of its working group on cardiology in the dis- 
trict hospital [19]. It was suggested that the annual 
workload appropriate to a district hospital would be 

5,000-6,000 resting electrocardiograms, 300 exercise 

electrocardiograms, up to 250 echocardiograms and 
200 ambulatory electrocardiograms per 100,000 popu- 
lation. These recommendations were based on data 

provided by 50-60 responding hospitals, in some of 
which it was noted that the departments of medicine 
for the elderly seemed to require an unexpected pro- 
portion of the available facilities. Whether this repre- 
sented economic use or overzealous investigation was 
not clear. Even so, the most active hospitals were carry- 
ing out at least twice as many investigations as were 
recommended in the conclusion to the report. 

3.8 In summary, there is a strong case for investi- 

gating those elderly cardiac patients who might benefit 
from appropriate interventions. The facilities for car- 
diac investigation in district hospitals may need to be 

improved further as the population ages. 

4. Acute myocardial infarction 

4.1 In view of the trend towards an increasing num- 
ber of elderly people in the population, an increase in 

coronary heart disease is inevitable. If a management 

policy is to be developed, there is a need for a compar- 
ison of the results of cardiological interventions in 

younger age groups and in patients who are above the 

arbitrary ages of 65 or 70 years. 
4.2 Acute myocardial infarction may present in a 

variety of ways in older people. Chest pain is the most 
common presenting symptom but atypical or silent 

presentations are well recognised and the incidence of 

painless infarction increases with advancing years. Hos- 

pital studies have demonstrated that the severity and 

fatality of acute myocardial infarction increases with 

age in both sexes. Elderly females have more severe 
infarcts and the highest fatality. 
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Coronary care units 
4-3 In the development of coronary care units, the 
first treatment strategies were directed towards the 
recognition and management of ventricular fibrilla- 
tion and pump failure. Modern management of acute 
Myocardial infarction now includes thrombolytic regi- 
mens to limit myocardial damage. Older patients ben- 
efit as much as their younger counterparts. The 

acknowledged success and widespread availability of 
haemodynamic monitoring and modern treatment 
techniques for suspected acute myocardial infarction 
should encourage admission of patients of all ages for 
cardiac monitoring and specific therapy. In the 
absence of coronary care facilities, monitoring can be 
accomplished in medical wards provided that ade- 
quate numbers of trained medical and nursing person- 
nel are immediately available. 

Thrombolytic treatment 

4.4 The majority of patients with myocardial infarc- 
tion have thrombotic occlusion of a coronary artery. 
Thrombolytic agents lyse thrombus thereby restoring 
tissue perfusion, which limits infarct size and enhances 
left ventricular function and patient survival. Several 
large-scale studies of thrombolytic treatment have 
recruited considerable numbers of patients up to 75 
years of age. 

4.5 The first major streptokinase trial (GISSI-1) 
[20] showed no difference in terms of survival in older 
patients suffering myocardial infarction. 

4.6 The AIMS trial [21,22] was a randomised, dou- 
ble blind study comparing anistreplase (anisoylated 
plasminogen streptokinase activator complex) with 
placebo within six hours of the onset of suspected 
acute myocardial infarction. Of the 1,004 trial subjects, 
40% were aged between 60 and 70 years. Significant 
reductions in fatality at 30 days and one year were 
achieved on active treatment (Table 4). Minor bleed- 
ing complications were more common on active treat- 
ment but the absolute benefits were greater in those at 

high risk including older patients. 
4.7 The ISIS-2 study [23] was a randomised place- 

bo controlled trial comparing streptokinase, aspirin 
and both agents combined within 24 hours of the 
onset of suspected acute myocardial infarction. Twenty 
per cent of the 17,187 trial patients were over 70 years 
of age. Significant reduction in vascular fatality was 
obtained at five weeks treatment with streptokinase or 
aspirin, and the combination of both of these agents 
produced the greatest benefit (Table 5). Absolute 
reduction in fatality was greatest in elderly patients 
and there was no evidence that the risk of bleeding 
complications of thrombolytic treatment was related to 
age. 

4.8 The ASSET trial [24] was a randomised, dou- 
ble blind study comparing recombinant tissue-type 
plasminogen activator (rt-PA) with placebo within five 

Table 4. Deaths after acute myocardial infarction. 

Death after 

Age 
(years) Treatment 30 days 1 year 

<65 Placebo 8.5% 16.5% 

Anistreplase 5.2% 9.4% 
>65 Placebo 30.2% 34.4% 

Anistreplase 12.2% 17.4% 

Source: AIMS Trial Study Group [21] 

Table 5. Vascular fatality five weeks post-infarction. 

Treatment 

Strepto- Placebo Aspirin Placebo Aspirin Placebo 
kinase + 

Age strepto- 
(years) kinase 

<60 4.2% 5.8% 4.5% 5.5% 3.7% 6.2% 

60-69 10.6% 14.4% 10.9% 14.0% 9.1% 16.0% 
>70 18.2% 21.6% 17.6% 22.3% 15.8% 23.8% 

Source: ISIS-2 [23] 

hours of the onset of suspected acute myocardial 
infarction. Of the trial subjects, 33% were aged 
between 65 and 74 years. Significant reduction in one- 
month fatality was achieved with active treatment 
(Table 6). Benefit increased with age. 

4.9 It should therefore be concluded that age 
alone does not militate against the success of throm- 
bolytic treatment in suspected acute myocardial infarc- 
tion. The benefits of thrombolysis are most apparent 
in those patients at greatest risk. 

4.10 In patients with suspected acute myocardial 
infarction within 24 hours of the onset of symptoms, 
thrombolytic treatment is nearly always indicated 
under 70 and may be of benefit over 75 years of age 
[25]. Greatest benefit will be obtained if treatment is 

given with least possible delay. The treatment options 
are all effective in older patients. Streptokinase is the 
most widely used and least expensive thrombolytic 

Table 6. Fatality at one month post-infarction. 

Age 
(years) 

<55 

56-65 

66-75 

rt-PA 

3.8% 

6.5% 

10.8% 

Placebo 

4.4% 

7.9% 

16.4% 

Source: Wilcox et al. ASSET trial [24] 
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agent and costs about ?70 per treatment at present. It 
has to be given by infusion and can produce allergic 
side effects. Anistreplase can be given as a single injec- 
tion but costs about five times as much as strepto- 
kinase, whereas alteplase (rt-PA) is free of antigenicity 
but costs about eight times as much as streptokinase at 
the time of writing. Its use may be limited to the treat- 
ment of patients who have previously received strep- 
tokinase. 

4.11 In summary, older patients with myocardial 
infarction benefit as much as younger people from 
thrombolytic treatment and from modern methods of 
management of cardiac arrhythmias and pump failure. 

5. Non-surgical intervention for heart disease in 
elderly patients 

5.1 Permanent endocardial pacemaking has an 
established place in the treatment of cardiac arrhyth- 
mias. The development of more sophisticated systems 
has increased the effectiveness of this technique. New 

opportunities have also been ushered in by the devel- 

opment of techniques and instrumentation for the 
treatment of coronary heart disease and valve stenosis 

by percutaneous catheterisation. There is therefore a 
need to assess those categories of patients who can 
benefit from these procedures, including those who 
are unfit for cardiac surgery. 

Permanent endocardial pacemaking 

5.2 Pacemaking may be carried out at any time of life 
from the first few hours to extreme old age. The oldest 

surviving pacemaker recipient in the United Kingdom 
at present is believed to be 101 years old and, although 
patients with sino-atrial disease are now being paced at 

younger ages, the majority of patients requiring pace- 
makers are over 65 years of age. At this age there are 

risks of increasing invalidism and helplessness, not 

only because of the direct effects of heart disease but 
also because of the falls and skeletal injuries to which 

patients with cardiac arrhythmias are prone. 
5.3 In the United Kingdom about 160 pacemakers 

are inserted annually per million population, contrast- 

ing unfavourably with several other Western countries 
in which about 500 pacemakers are inserted per mil- 
lion population. Those that are inserted in the UK are 
less sophisticated [26]. There appear to be clear 

advantages when dual chamber or single chamber 
'rate adaptive' systems are compared with fixed rate 

pacemakers. In the United Kingdom, however, only 
about 15% are dual chamber, 10% single chamber 
'rate adaptive', and 3% atrial. The remainder are sin- 

gle chamber ventricular pacemakers, many of which 
are not programmable [27]. Anti-tachycardia devices 
and automatic implantable cardiac defibrillators are 

being inserted in only small numbers at present. While 
the cost of the more complex systems may be difficult 
to justify in those inactive patients who have failing fac- 

ulties and a limited prognosis, the functional benefit 
for most patients can be considerable. 

Percutaneous transluminal coronary angioplasty (coro- 
nary angioplasty) 

5.4 The less invasive nature of coronary angioplasty 
as compared with coronary bypass surgery would sug- 
gest it as an ideal treatment option for elderly patients. 
The use of coronary angioplasty has continued to 

expand throughout the 1980s, including its use in 

elderly patients. A number of reports indicate that the 
success and complication rates in general are not as 

good for elderly as for younger patients. Interpreting 
the results of coronary angioplasty requires, however, a 
consideration of factors other than numerical age. 

5.5 Differences in success and complication rates 

may reflect differences in patient selection, the extent, 

severity and stage of coronary disease, left ventricular 
function, and operator and centre experience. For 
these reasons, it is difficult to extract the effect of age 
on outcome from a comparison of results obtained in 
different centres. Nevertheless, evidence is accumulat- 

ing that age alone should not be regarded as a contra- 
indication to coronary angioplasty. 

5.6 Studies [28-30] of older patients undergoing 
coronary angioplasty have demonstrated angiographic 
success rates of 90%, fatality rates of 0-4% and major 
complication rates (myocardial infarction, coronary 
occlusion, or bypass surgery) of 9-12%. In contrast, 
coronary angioplasty undertaken in patients over 70 

years of age as an emergency procedure following 
acute myocardial infarction had an immediate angio- 
graphic success rate of 74% but a fatality rate of 34% 
in one series [31]. 

5.7 There are two reports available in which the 
results of coronary angioplasty in young and older 

patients were compared within the same institution. 

Comparisons of results for all patients over 75 years 
who underwent coronary angioplasty over a 3-year 
period with those of an equal number of younger 
patients revealed angiographic success in 68% of older 

patients and 84% in the younger group [32]. Compli- 
cations were also considerably higher in the older 

patients; of the 29% (versus 7%) who had major com- 

plications, 9.3% died. The extent of coronary disease 
and left ventricular function were not compared 
between the groups, so matching of patients for fac- 
tors other than age could not be assessed. Angioplasty 
failure however was associated with angiographic evi- 
dence of coronary calcification and severe stenosis. In 

a similar study, Cook and Hubner [33] examined the 
effect of age on the outcome of angioplasty for all pro- 
cedures over a specified period in their hospital. Of 
289 patients, 29 were over 65 years. Angioplasty was 
successful to a similar extent in older (76%) and 

younger patients (79%). In addition, major complica- 
tions (vessel occlusion, myocardial infarction, emer- 

gency surgery and re-stenosis) were also similar for 

202 Journal of the Royal College of Physicians of London Vol. 25 No. 3 July 1991 



Cardiological intervention in elderly patients 

both groups (19% versus 17%). Older patients tolerat- 
ed complications less well, however, resulting in a 
higher fatality rate (7% versus 0.4%). An important 
feature of this study is that the distribution and extent 
of coronary disease were compared and shown to be 
fairly similar between the groups. 

5.8 These studies taken together indicate that 
coronary angioplasty may be undertaken successfully 
in older patients. Selection of the patients on the basis 
of coronary anatomy and acknowledged risk factors 
(general health, renal, hepatic, respiratory and cardio- 
vascular function) should result in similar initial 
angiographic success, independent of age. Neverthe- 
less, patients who do experience complications are 
more likely to die if older. Further work is needed to 
explain the mechanisms responsible for this. Although 
the risks are somewhat higher in older patients, the 
operation of an age cut-off would exclude many 
patients from effective and worthwhile treatment. 

Percutaneous transluminal valvuloplasty (percutaneous 
valvuloplasty) 
5.9 Percutaneous transluminal valvuloplasty is a tech- 
nique in which catheter mounted balloons, intro- 
duced percutaneously, are used to disrupt stenotic 
valves. The aortic and mitral valves are most frequently 
treated using the technique. Since general anaesthesia 
and thoracic surgery are avoided, it would appear ide- 
ally suited for patients in whom these might carry an 
unduly high risk, including some elderly padents. 

5.10 The primary aim of percutaneous valvulo- 
plasty is to increase the functional valve area without 
inducing regurgitation by splitting commissure adhe- 
sions. There is good evidence that this may be 
achieved, as shown by post-mortem, intra-operative, 
and percutaneous studies [34]. The results include a 
reduction in valve gradient and improved haemody- 
namic effect [35-38], a reduction in pressure gradi- 
ent, left atrial and pulmonary pressures. 

5.11 Although clinical experience with valvulo- 
plasty lags far behind that for coronary angioplasty, ini- 
tial studies indicate that it may have an important 
place in the management of some patients, particular- 
ly those considered at high risk for valve surgery. Age 
should not be regarded as a contraindication in itself, 
but patients with heavily calcified and rigid valves or 
poor ventricular function are at greater risk and less 
likely to have a successful outcome. Much further work 
is needed to establish the final place of valvuloplasty in 
the management of heart disease. 

5.12 In summary, non-surgical interventions, 
including permanent endocardial pacemaking, per- 
cutaneous coronary angioplasty and valvuloplasty, are 
carried out at a lower rate in the United Kingdom 
than in many Western countries. Elderly patients can 
benefit from these procedures and should not be 
denied them. 

6. Cardiac surgery in elderly patients 
6.1 As in the case of non-surgical interventions, 
there is a need to consider the current and future indi- 
cations for cardiac surgery in elderly people. This 
applies particularly to coronary surgery and heart 
valve operations. Cardiac transplantation is unlikely to 
be available in this age group owing to a lack of donors. 

Current activity and trends in cardiac surgery 

6.2 There has been a sustained increase in total 
numbers of cardiac surgical operations performed in 
the United Kingdom in the 1970s and 1980s [39] (see 
Table 7). This experience is similar to that reported in 
other countries (eg USA, Germany, Australia). A 
steady increase in coronary artery surgical procedures 
is noteworthy whereas valvar surgery has remained 
constant in the 1980s. 

6.3 The increasing proportion of elderly patients 
within the total cardiac surgical workload is seen both 
for coronary artery surgery and for valvar procedures. 
Between 1971 and 1980, elderly patients accounted for 
2-8% of all patients undergoing coronary artery 
bypass surgery, compared with 17-30% between 1981 
and 1988 [40,41]. In one recent UK study, there was 
an increase of 7.5 years in the mean age of patients 
undergoing coronary artery surgery over a 10-year 
period [42]. It may, however, require the establish- 
ment of a UK registry for coronary artery surgery if 
more precise data are to be obtained. Data for the UK 
Heart Valve Registry indicate that, in 1986, 30% of 
heart valve operations were carried out in elderly 
patients compared with 37% in 1989 [43]. 

Results of cardiac surgery in elderly patients 

6.4 In general, operative fatality and morbidity 
increase with increasing age in elderly patients. Opera- 
tive fatality for coronary surgery procedures is lower 
than for valvar surgery for all ages. In recent reported 
series [40,41,44,45], operative fatality for coronary 
surgery in elderly patients is 3-9% above 70 years and 

Table 7. Number of operations for valvar disease and for 
coronary heart disease in the UK 1977-87 (Data from UK 
Cardiac Surgical Register) Cumulative statistics 1977 to 1988 

Coronary 
Valvar disease heart disease 

Year No. f%* No. f%* 

1977 4832 8.9 3040 9.3 

1982 4652 6.7 7403 5.2 

1987 4755 5.8 13,103 3.6 

* 
Operative fatality (%) 
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10-13% above 75 years, compared with 1-3% for the 
total coronary surgery in the same institution. Never- 

theless, coronary artery surgery can provide excellent 
symptomatic relief and may enhance prognosis in 
elderly patients with angina unresponsive to medical 
treatment. Factors associated with higher fatality rates 
include emergency procedures and the presence of 
coexistent vascular disease. Perioperative morbidity for 
coronary surgery (including stroke, renal failure, 
myocardial infarction) is also more common in elderly 
patients and lies between 15% and 25% compared 
with 6-7% for all ages [40,41,45]. 

6.5 Operative fatality rates for heart valve surgery 
in elderly patients are reported to vary between 10% 
(>65 years) and 25% (>80 years) compared with 
around 5-8% for all ages [43,44]. Re-operation is less 

frequently carried out in those over 70 but, in the few 
studies that have been carried out, perioperative mor- 

bidity for heart valve surgery is high in elderly patients, 
ranging from around 20% to over 35%. As with coro- 

nary surgery, stroke, renal failure and myocardial 
infarction are relatively more common after valve 

surgery in elderly patients. 
6.6 Few data are available on the length of stay in 

intensive care units and in hospital generally for elder- 

ly cardiac surgery patients. The average stay for all 

ages is 10 days and such data as exist suggest that the 
total hospital stay for elderly patients may be increased 

by 1-2 days. Although long-term survival after cardiac 

surgery in elderly patients is less than in younger 
patients who have an 80-95% survival rate after 7-8 

years, survival rates of around 65-80% have been 

reported after 7-8 years in an age group in which the 

expectation of life might be expected to be reduced 
for other reasons. 

6.7 In summary, excellent results can be achieved 

with cardiac surgery in elderly patients, and this prac- 
tice has increased substantially in recent years. These 
factors, together with our changing demography, need 
to be considered in planning future needs. 

Summary and Recommendations 

Heart disease is the most important single cause of 
death in old age, and potentially treatable cardiac dis- 
ease is a major contributory factor leading to a loss of 

independence in elderly people living at home. Coro- 

nary heart disease accounts for over 150,000 deaths in 

England and Wales each year. Three-quarters of those 

dying are 65 years of age or older. The number of peo- 
ple in this age group is rising towards a projected fig- 
ure of 9 million by the year 2020. There is a need for 

promotion of preventive measures and also adequate 
facilities for the investigation and treatment of the 

types of heart disease that are prevalent in the ageing 
population. Doctors should recognise the fact that age 
alone does not necessarily diminish the benefits that 
can result from appropriate treatment. 

Increasing use of investigative facilities, including 

exercise testing, 24-hour ECG tape monitoring and 

imaging techniques, and treatment opportunities pro- 
vided by cardiac pacing, thrombolysis, percutaneous 
angioplasty, percutaneous valvuloplasty and cardiac 

surgery have produced significant benefits. These 
forms of management are expensive and not without 
risks. This has led to fiscal and other pressures to 

ensure that clinical management decisions take into 
account the balance of risk and benefit as well as cost. 

Arguments for restricting treatment because of age 
alone can no longer be sustained on clinical grounds. 

RECOMMENDATIONS 

1. Purchasing authorities and others who are estimat- 

ing future service needs must take account of the 

steadily increasing number of elderly people who 
will require access to specialist cardiological ser- 
vices. 

2. There is a need for adequate non-invasive diagnos- 
tic facilities regardless of age, and cardiac pace- 
making and thrombolytic therapy should be avail- 
able for all age groups. 

3. Invasive cardiological investigations, eg cardiac 
catheterisation, are indicated in patients who are 
fit for surgical or angioplastic intervention, bearing 
in mind the increasing safety and effectiveness of 
these procedures. Provision is required for the 
7,000 coronary and 1,000 valve operations which 
will be needed annually in the 1990s for patients 
over 70 years of age. 

4. Provision is also needed for percutaneous translu- 

minal coronary angioplasty, which should be con- 
sidered for elderly patients with symptomatic coro- 

nary heart disease that is unresponsive to medical 
treatment. Percutaneous valvuloplasty is still being 
evaluated but may be considered for patients with 
valvar stenosis who would be exposed to a high risk 
if treated surgically. 

5. Further research is needed to clarify the mecha- 
nisms through which age is associated with peri- 
operative morbidity and mortality, in order to pro- 
vide a better understanding of risk/benefit ratios 
in elderly patients. 
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