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SUMMARY The 10 year outcome of patients with single vessel coronary artery disease who
underwent coronary angiography more than 10 years before and who would have been potential
candidates for percutaneous transluminal coronary angioplasty had it been available then is
reported. Long term follow up data were obtained in 96 (91 men, five women; mean age 48 years) of
105 consecutive patients with single vessel coronary artery disease (>70% stenosis), judged
suitable for coronary angioplasty. Fifty patients had coronary bypass surgery within six months of
catheterisation (surgical group) and 46 were treated medically (medical group). At entry to the
study more patients in the surgical group had unstable angina, but fewer had a previous history of
myocardial infarction. Ten year survival was 91% and remained excellent in all the subsets
analysed. Moreover, the quality of life of these patients was good. Over the 10 year follow up, 16
(36%) of the patients treated medically and 13 (26%) in the surgical group were admitted to

hospital because of cardiovascular events (including late coronary surgery in four of the patients
treated medically). Lastly, 54/69 (78%) of the patients who were employed before catheterisation
resumed work and 29 (42%) were still employed 10 years later.
Although these data must be interpreted with care because of the limitations inherent in all

retrospective studies, it appears that the long term results of conventional medical or surgical
treatment are excellent in patients with single vessel coronary artery disease in whom percutaneous
transluminal coronary angioplasty is now an option.

Percutaneous transluminal coronary angioplasty is
now widely used to treat coronary artery disease
more than 70 000 procedures were performed in the
United States in 1984.' Though the indications ofthe
procedure have been extended considerably over the
past five years, most patients undergoing percutan-
eous transluminal coronary angioplasty still have
single vessel disease. To date, however, there is no
clear cut evidence that percutaneous transluminal
coronary angioplasty is better than medical treatment
or coronary artery surgery in such patients. Because
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there is no continuing prospective randomised study
of percutaneous transluminal coronary angioplasty
compared with coronary artery bypass surgery or
medical treatment in patients with single vessel
disease, retrospective studies must be used to provide
standards for the evaluation of the results of the new
treatment. We have studied the long term outcome of
patients with single vessel disease who underwent
coronary arteriography ten years before and who
would have been suitable candidates for percutan-
eous transluminal coronary angioplasty had the tech-
nique been available then.

Patients and methods

INCLUSION CRITERIA
The study population was chosen from the coronary
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angiographic registry of our centre. The coronary
angiograms of a consecutive series of 141 patients
admitted to our department from April 1972 to
March 1976 who had a subtotal stenosis of the
luminal diameter ( > 70%) of one of the three main
coronary arteries, without involvement of the other
coronary arteries ( < 50% stenosis), were reviewed by
two independent observers who were experienced in
coronary angioplasty. Only those patients who had a
stenosis that was judged to be suitable for percutan-
eous transluminal coronary angioplasty were
included-that is a single stenosis, concentric or
eccentric, not calcified, no longer than 1-5 cm, not
significantly affecting a side branch and sited in
segments 1, 2, 3 (right coronary artery), 12, 13 (left
anterior descending), or 18, 19, 20 (left circumflex) of
the coronary arteries as defined by the Coronary
Artery Surgery Study.'

FOLLOW UP
The long term outcome ofthe patients was studied by
a simple questionnaire sent to all patients who were
presumed to be alive. Furthermore, information was
obtained from the patients' physicians and cardiolo-
gists. When no information was obtained by these
different methods, we contacted the registries in the
patients' birthplaces to check whether their death
had been registered; however, a patient was believed
to be alive only if direct information was obtained
from the patient, his family, or his physicians.
Patients lost to follow up during the follow up period
were included in the study up to the time they were
last known to be alive.

DATA ANALYSIS
Survival rates from the time ofcoronary angiography
were calculated by life table methods. Baseline
variables in the medical and surgical groups were
compared by X2 tests (Yates' correction when
appropriate) for discrete variables and Student's t
tests for continuous variables.

Results

POPULATION
Of the 2265 patients catheterised during the study
period, 141 (6 2%) had a subtotal ( > 70w,) stenosis in
a single coronary artery. Of these, 36 were excluded
upon review of the coronary angiogram for the
reasons listed in table 1. The table gives only the main
exclusion criterion for each patient.
One hundred and five consecutive patients had a

single vessel stenosis that was judged to be suitable
for percutaneous transluminal coronary angioplasty.
Nine (8 6%) of these, four of whom were foreigners,
were lost to follow up. The study population

Table 1 Reasons why patients were excluded when the
coronary angiogram was reviewed

Angiographic characteristic Patients (No)

Near obstruction 10
Distal narrowing 6
Additional distal narrowing 5
Narrowing at bifurcation 5
Calcified deposits 4
Length of narrowing 3
Superimposed coronary artery spasm 3

therefore comprised 96 patients (91 men and five
women; mean (SD) age 47 9 (7 9) years). Fifty
patients had coronary artery surgery (internal mam-
mary artery graft 35, saphenous vein graft 15) within
six months of catheterisation. Forty six patients were
treated medically, four of them underwent late
coronary artery surgery 6-9 years after catheterisa-
tion.
Table 2 gives the main baseline clinical and

angiographic characteristics ofthe two groups. In the
surgical group more patients presented with unstable
angina pectoris (25 (50%/) vs 9 (20%), p < 0-01),
whereas in the medical group more patients were
symptom free or had atypical chest pain (15 (33%) vs
3 (6%), p < 0-01). Similarly, more medically treated
patients had had a previous episode of myocardial
infarction (21 (46%) vs 9 (18%), p < 0-01). Left
ventricular ejection fraction could not be measured in
five medically treated and seven surgically treated
patients (no left ventricular angiogram in one and
four patients respectively, and left ventricular
angiogram unsuitable for determination of ejection
fraction in four and three patients respectively); three
(7%) patients in the surgical group and eight (20%)
in the medical group had an ejection fraction below
0 50 (NS). The left anterior descending artery was
most comrnmonly affected in both treatment groups.

TEN YEAR SURVIVAL
For the whole study population ten year actuarial
survival was 91 %. In four of the nine patients who
died during follow up the cause of death was directly
related to ischaemic heart disease; two patients died
of cancer and the cause of death was unknown in
three patients. Furthermore, ten year survival was
excellent in all of the subsets studied. Ten year
survival was 910% for the medical group and 90% for
the surgical group (fig 1). When analysed according
to the vessel affected (fig 2) survival was 91% for left
anterior descending stenoses (medical group 93%,
surgical group 900), 89% for right coronary artery
stenoses (90%/ in both treatment groups), and 92% in
patients with stenoses of the left circumflex (medical
group 90%, surgical group 100%). In patients with
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Table 2 Baseline characteristics in patients treated medically or surgically

Variable Medical treatment (n = 46) Surgical treatment (n = 50) p value

Sex:
Male 44 47 NS
Female 2 3

Mean age (SD) (year) 47 (7) 49 (9) NS
Mean duration ofsymptoms before coronary 10-5 (11) 11 5 (21) NS

angiography (SD) (mnth)
Reason for coronary angiography:

Unstable angina 9 25
Stable angina 22 22 0-01
Atypical chest pain/abnormal rest ECG 15 3

Previous myocardial infarction 21 (46%) 9 (18%) 0-01
Location of coronary artery stenoses:

Left anterior descending 27 38
Right coronary artery 9 9 NS
Left circumflex 10 3

Ejection fraction <0 50 8/41 (20%) 3/43 (7%) NS

100-

90-

(a/)810
70-

60-

- Surgical (n=50)
Medical (n=46)

0 1 5 9 10
Years

Medical cases 46 46 43 36

Surgical cases 50 49 47 34

Fig 1 Ten year actuarial survival ofpotential candidates
for percutaneous transluminal coronary angioplasty
according to treatment. M, medical group; 8, surgical group.
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Fig 2 Ten year actuarial survival ofpotential candidates
for percutaneous transluminal coronary angioplasty
according to affected coronary artery. LAD, left anterior
descending; LCx, left circumflex; RCA, right coronary
artery.

angina at the time ofcatheterisation, ten year survival
was 90% (89% for surgically treated patients and
90% for medically treated patients); when analysed
according to the vessel involved, all subsets of
patients had an 86% or higher survival at ten years.

Lastly, ten year survival in patients with previous
myocardial infarction was 93%-100% in the surgical
group (n = 9) and 90% in the medical group (n
= 21).

Table 3 Quality of life atfollow up

Medical Surgical
Variable treatment treatment

Subjective assessment:
Very well/well
Fair
Poor

Better
Same
Worse

Chest pain at follow up:
None
Moderate
Severe

Hospital admission during
follow up:
No
Cardiovascular
Other

Treatment at follow up:
None
Antianginal drugs
Anticoagulant drugs

Some of the patients answerec

14
22

1
17
12
7

11
16
13

20
16
2

27
10
1

17
11
11

22 18
14(CABG = 4) 10
3 10

1 1
28 (76%) 18 (47%)
24 (65%) 31 (82%)

d only part of the questionnaire.

QUALITY OF LIFE
The quality of life was assessed in the patients who
answered all or part of the questionnaire (40 patients
in the medical group and 39 patients in the surgical
group (table 3).
At follow up most patients felt well: 14/37 (380%) of

the medically treated and 20/38 (530o) of the sur-
gically treated patients felt well or very well. Twenty
seven (71%) of the surgically treated patients and 19
(47%) of the medically treated patients reported an
improvement after catheterisation. Angina pectoris
is always difficult to assess by means of a question-
naire; however, 11 (28%) of the patients in the
medical group and 18 (46%) in the surgical group did
not complain of chest discomfort.
During the 10 year follow up period, 14 (36%)

patients in the medical group and 10 (26%) patients
in the surgical group were admitted to hospital
because of cardiovascular events. In the medical

I I I I
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Table 4 State ofemployment ofpatients treated medically or
surgically

Medical group Surgical group

Employed before coronary 36 33
angiography

Return to work after coronary 30 (83%) 24 (73%)
angiography or surgery

Still working at follow up 19 (53%) 10 (30%)

group four (10%) patients underwent late coronary
artery bypass surgery 6-9 years after the initial
catheterisation; three (8%) additional patients were
admitted to hospital for myocardial infarction; the
other reasons for hospital admission were angina,
cerebrovascular accident, syncope, and severe

haematoma in a patient treated with oral anti-
coagulants. In the surgical group three patients were
admitted because of recurrent angina, and miscellan-
eous reasons were found in the remaining patients
(pacemaker implantation, near-syncope, congestive
heart failure, cerebrovascular accident, arteriogra-
phy of the leg).
At follow up only one patient in each treatment

group was not on medical treatment. The drug
regimens were varied; however, 28 (76%) patients in
the medical group and 18 (47o%) in the surgical group
were on antianginal treatment, while 24 (65%) and
31 (82%) respectively were still taking oral anti-
coagulants.

EMPLOYMENT
Of the 69 patients who were employed before
catheterisation, 54 (78%) had resumed work and 29
(42%) were still employed at the time offollow up. In
the medical group 83% of the patients retumed to
work after catheterisation and 53% were still work-
ing at follow up. In the surgical group 73% of the
patients resumed work after operation and 30% were

still working at the time of the survey.

Discussion

The present study shows that excellent long term
results were obtained with conventional medical or

surgical treatment in patients with single vessel
coronary artery stenoses that were technically suit-
able for percutaneous transluminal coronary angio-
plasty. This retrospective study was not designed to
compare the results ofmedical and surgical treatment
and the populations in both treatment groups clearly
have distinct baseline characteristics. It has the
potential limitations of all retrospective studies. The
patients were catheterised 10-15 years ago and
coronary heart disease mortality has declined since

then; also medical treatment has changed and new
classes of medications, such as calcium antagonists,
are now available.
Ten year survival is very high (91%) and the

analysis shows that it remains excellent in all subsets.
Such survival rates resemble those reported in
populations with normal coronary arteriograms."
These results accord with the currently available data
of the Coronary Artery Surgery Study randomised
trial for patients with single vessel disease (five year
survival 96% in the surgical group and 93% in the
medical group).6 In the Veierans Administration
randomised trial of coronary bypass surgery for
stable angina the eleven year survival rate in patients
with one vessel disease was 70% for the surgical
group and 65% for the medical group.7 The higher
survival rate found in the present series might be
explained in part by the use of internal mammary
artery grafts in most of our surgically treated
patients, whereas patients in the Veterans Adminis-
tration trial had saphenous vein grafts in which long
term patency is much lower.8 The difference in
survival of the medically treated groups is difficult to
explain: all patients in the Veterans Administration
trial but only two thirds in our medical group had
angina pectoris at entry to the study; the drug
regimen of the patients during follow up was also
probably different and most of our patients had
received oral anticoagulants, which may be impor-
tant because coronary artery thrombosis is the main
cause of myocardial infarction.9 Moreover, there is
no means of knowing how many of the patients with
one vessel disease in the Veterans Administration
study or in the Coronary Artery Surgery Study
randomised trial had coronary stenoses that were
technically suitable for percutaneous transluminal
coronary angioplasty.
To our knowledge, only two studies have analysed

the outcome in potential cadidates for percutaneous
transluminal coronary angioplasty.""1 Both,
however, have a shorter follow up (four and five years
respectively). In the series from Duke University,
five year survival is 97% in the medical group and
91% in patients who were treated surgically." In the
series of the Coronary Artery Surgery Study,
however, the coronary angiograms were not reviewed
and factors such as the assessibility ofthe lesion to the
balloon catheter or the presence of calcification were
not assessed.

Beside these favourable results in terms of
survival, the quality of life ofthe patients over the ten
year follow up period is satisfactory. Although nearly
all patients were on medical treatment at follow up,
most felt well and few felt worse than at the time of
catheterisation. Four (10%) of the medically treated
patients had late coronary bypass surgery and an
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additional 10 (26%) required admission to hospital
because of cardiovascular events; there was a similar
proportion (10 (26%)) of late hospital admissions for
cardiovascular events in the surgical group. These
results accord with reported studies of potential
percutaneous transluminal coronary angioplasty
candidates.'01'

Lastly, employment data are also satisfactory, with
54 (78%0) of the patients who were employed resum-
ing work after catheterisation or surgery. Similar re-
employment rates were found in a recent study of
employment after percutaneous transluminal coron-
ary angioplasty in France,'2 and in a report from the
National Heart, Lung, and Blood Institute coronary
angioplasty registry.'3

Patients with single vessel disease that could be
treated with percutaneous transluminal coronary
angioplasty have an excellent long term outcome with
standard medical or surgical treatment and it seems
doubtful that percutaneous transluminal coronary
angioplasty can improve the prognosis of such
patients. Percutaneous transluminal coronary angio-
plasty, however, is likely to improve symptoms as
much as surgical treatment and at a lower cost.'-
Similarly, drug requirements should be less after
percutaneous transluminal coronary angioplasty
than with conventional medical treatment for angina.
As a prospective randomised trial of percutaneous
transluminal coronary angioplasty and conventional
treatment in patients with single vessel disease is now
unlikely, retrospective studies, although they are of
a more limited scientific value, are the only way
in which to compare the long term results of percu-
taneous transluminal coronary angioplasty. The
present study is continuing and should provide
information for the evaluation of the current results
of percutaneous transluminal coronary angioplasty.
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