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SUMmARY From February 1983 to December 1986, 65 angioplasty procedures were attempted
in 51 patients aged 65 or more. All had angina refractory to medical treatment and 89% of
procedures were performed in patients in Canadian Cardiovascular Society angina class III or IV.
Sixty eight per cent of patients had multivessel disease. Angioplasty was attempted on a single
vessel in 52 instances (80%) and on multiple vessels in 13 (20%). The initial success rate was 75%
for stenosis and 44% for occlusion. No attempt was made to treat all visible lesions in every case.

At least one major complication occurred in 6-2% of the procedures: Q wave infarction in 4-6%,
emergency surgery in 4-6%, and death in 4-6%. After a median follow up of four months (range
1-31) 37% of the patients in whom the procedure was initially successful were asymptomatic and
76% were improved by at least one Canadian Cardiovascular Society angina class. Angiographic
restenosis occurred in 28% of treated lesions and 39% of patients had at least one recurrent
stenosis. Among the patients with an initially successful procedure, 11% needed surgical re-

vascularisation during the follow up period compared with 50% ofthose with a failed angioplasty.
Balloon coronary angioplasty can be an effective form oftreatmnent for the reliefofsevere angina

in elderly patients.

Most large studies of transluminal coronary artery
balloon angioplasty have been performed in patients
with a mean age ranging from 51 to 55.1-3 In a
rapidly aging population, however, attention should
also be directed more specifically towards elderly
patients because their response to treatment may
differ from that of a younger population. Medical
treatment may induce poorly tolerated side effects,
and surgical revascularisation in patients over 65
is associated with an increased morbidity and
mortality.4
We analysed our initial results with coronary bal-

loon angioplasty for 65 consecutive procedures in 51
patients aged 65 or over. We obtained follow up
information for both successful and failed pro-
cedures, and we evaluated the impact of angioplasty
on the need for subsequent coronary artery surgery.
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Patients and methods

PATIENTS
From February 1983 to December 1986, 51 patients
aged 65 or more (median 69, range 65 to 81)
underwent coronary baHoon angioplasty. Thirteen
patients had two procedures during the study period
and were included twice, and one patient had three
procedures and was included three times (table).
The 65 angioplasties that constitute the study group
were carried out on 48 (74%) men and 17 (26%)
women. Eleven (17%) had had previous coronary
bypass surgery and 19 (29%) gave a history of pre-
vious myocardial infarction. All had angina symp-
toms that were refractory to maximal tolerated
medical treatment and 58 (89%) had severe angina,
graded according to the Canadian Cardiovascular
Society classification as class III or class IV (recur-
rent episodes of rest pain). Anginal symptoms were
usually long standing with a median duration of 24
months (range 1-264 months). A symptom limited
exercise treadmill test was obtained for 44 patients.
A median value of stage 1 on the Bruce protocol was
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Table Patient characteristics for 65 consecutive angioplasty
procedures in 51 patients aged >65

Data No

Number -of procedures 65
Age (median and range) 69 (65-81)
Sex (number and % male) 48 (74%)
Previous myocardial infarction 19 (29%)
Previous coronary artery surgery 11 (17%)
Duration of symptoms (median and range, months) 24 (1-264)
CCS angina class II 7 (11%0)
CCS angina class III 21 (32°,)
CCS angina class IV + pain at rest 37 (57%0)
Single vessel disease 21 (32%)
Multivessel disease 44 (68%)
Main target lesion: total occlusion 9 (14P' )
Main target lesion: stenosis 56 (86%)

CCS, Canadian. Cardiovascular Society

reached (range 0 to 5). The test induced chest pain
in 40 (91%) and ischaemic electrocardiographic
changes in 39 (89%). Severe unstable angina: was
regarded as a contraindication to exercise testing for
18 patients, and nine of these had transient ischaemic
electrocardiographic changes documented at rest.

Diagnostic angiography. was performed separately
from angioplasty for all patients. An important
stenosis was considered to be present when the esti-
mated reduction in lumen diameter from at least two
views was > 50%, but angioplasty was- only
attempted for stenoses >70%. Forty cases (61 %)
had normal systolic left ventricular function or only
slight regional hypokinesia and 25 (39%) had mod-
erately or severely impaired left ventricular function.
Twenty five (39%) had three vessel disease, 1-9
(29%) two vessel disease, and 21 (32%) single vessel
disease.

ANGIOPLASTY
Angioplasty was done by techniques available at the
time. For the early cases, non-steerable balloons
were used (Schneider Medintag, Zurich, Switzer-
land), and various steerable systems were later used
as they became available (Schneider Medintag; Ad-
vanced Cardiovascular Supplies, Mountain View,
CA 94099, USA). The femoral approach was used in
all cases and the end point was a low residual stenosis
assessed angiographically. No attempt was made to-
treat all visible lesions in every-case, and often only
the most critical lesion (assessed on the basis of the
exercise test and angiograms) was dilated. Nine
procedures were undertaken for occluded vessels
and 56 for stenoses.

Angioplasty was regarded as a primary success
when the residual stenosis was < 50% in the absence
of a major complication (emergency surgery within
24 h, Q. wave infarctioni or death). In the case of
multivessel angioplasty,Sthe procedure was consid--
ered successful if at least the most critical lesion
could be satisfactorily dilated. .

Urban, Fox, Crean, Shapiro, Rickards

Antianginal treatment was given as needed before,
during, and after the procedure, but # blocking
drugs were stopped 24 hours before angioplasty
because of their potential a stimulating effect. Intra-
venous heparin (10 000 IU) was given immediately
before the procedure, intracoronary nitrates were
used during the procedure if spasm was observed,
and a calcium channel blocking agent was routinely
given-to all patients after successful angioplasty until
the six month follow up review.

FOLLOW UP
Clinical follow up was obtained after a median of
four months (range 1-40) for all 46 patients with a
successful procedure and for all 16 patients with a
failed procedure who lived to be discharged from
hospital. Thirty six (78%) of the 46 patients with a
primary successful procedure.underwent follow up
angiography after a median of four months (range
1-31), either as part of a routine follow up or because
of recurrent or worsening symptoms. Recurrence of
the treated lesion was considered to be present when
the lumen diameter was reduced by > 50% at the site
of the angioplasty.

Results

INITIAL RESULTS
Angioplasty was attempted on a total of 91 lesions
(1 -4/patient) in 79 vessels: the left main stem for two,
the left anterior descending for 39, the left circum-
flex for 12, the right coronary artery for 24, and a
venous graft for two. The procedure was aimed at a
single vessel in 52 (80%) patients, at two vessel-in 12
(19%), and at three in one (1%).

Sixty two (68%) of the 91 attempted lesions could
be successfully dilated. The primary success-rate per
procedure was 75% for stenosis (42/56) and 44% for
occlusions (4/9). At least one of the following acute
major complications occurred in four (6-2%) pro-
cedures: emergency surgery bypass grafting (three
patients (4-6%)), new Q wave myocardial infarction
(three (4-6%)) and death (three (4.6%)). The three
patients who died all had Canadian Cardiovascular
Society class 4 angina with episodes of ischaemic
pain -at rest and three vessel disease.. Two of them
had undergone nmultivessel angioplasty. One patient
died of irreversible haemodynamic failure before he
could be transported to theatre and the two -other-
patients died despite emergency bypass grafting.

All procedures were- followed up after a median of
four months (range 1-40 months).

F-OLLOW UP FOR SUCCESSFUL PROCEDURES
Seventeen (37%/) procedures completely relieved
angina symptoms and 35 (76%) led to improvement
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46 initially successful procedures. Angina
graded according to the Canadian Cardi
class IV comprises only patients with rec

chest pain at rest.

by at least one Canadian Cardiovasc
gina class (figure). A repeat symptc
cise test was available for 31 cases. A
stage 2 on the Bruce protocol was

0-5). Eleven (35%) patients develi
and 10 (32%) had electrocardiogral
ischaemia. Two patients had unsta
transient resting electrocardiograph
time of follow up. Twenty nine pati
tive electrocardiographic evidence
rest or during exercise before angiof
similar evaluation at follow up: the e
was improved by one Bruce protoci
for 17 patients (58%), remained u

(28%) patients, and was decreas
patients.
For the 36 (78o%) cases with fR

graphy, recurrent stenosis occurrec

the treated lesions and 39% of cases

recurrent stenosis. A second angio
with a success rate of 87% for 14 p
of 4 months (range 1-33) after the ii
for restenosis of the same lesion in
different lesion in three cases, and
cases. Elective surgery was done
patients after a median of seven mon
One of the patients died of a non-

months after angioplasty.

FOLLOW UP FOR FAILED PROCED1
Follow up data was obtained for a

whom procedures failed and who su

charged from hospital. There was

death 10 months after attempted
eight (50%) patients underwent e

bypass grafting after a median of one month (range
1-40). The frequency of elective bypass surgery dur-
ing the follow up period after failed angioplasty was
significantly higher than after primary successful
procedures (p < 0 001).

Discussion

L fl' These data confirm previous reports that angioplasty
can be effective in controlling angina symptoms in
elderly patients and show that this is also true for
patients with severe and diffuse coronary artery dis-
ease. Our initial success rate was 75% for stenosis
and 44% for occlusions. At follow up 37% of the

plasty and at initially successful procedures had completely
ange I to 31) for relieved angina symptoms and 76% had led to an
zl symptoms were improvement by at least one angina class.
'ovascular Society-vasurare Soisety;o There is currently no consensus about theurrent episodes Of influence of age on angioplasty success rate. Timmis

et al reported a negative influence of age on initial
results,' but this was not confirmed by other

cular Society an- investigators.6 We found no significant difference
)m limited exer- when comparing our initial results in the present
median value of series with those obtained in 315 procedures in

; reached (range patients under 65 during the same period (75% vs
[oped chest pain 80% initial success rate respectively).
phic evidence of Mock et al reported on the experience from the
ible angina with National Heart Lung and Blood Institute Registry:
tic changes at the 370 patients aged 65 or above underwent angioplasty
ients with objec- with an initial success rate of 53%.7 Raizner et al
of ischaemia at recently reported their experience with angioplasty
ilasty underwent in an elderly population.6 The initial success rate
xercise tolerance was 81 %; at follow up 550% of patients were symp-
,ol stage or more tom free and 910% were improved. The populations
mnchanged for 8 in both these sudies were more selected than the
ed for 4 (140%) present series with a high prevalence (65% and 79%

respectively) of single vessel disease.
ollow up angio- Four (6.2%) of our patients suffered at least one
I in 14 (28%) of major acute complication related to angioplasty and
s had at least one three (4-6%) died during their hospital stay, two of
oplasty was done them despite undergoing emergency operation.
tatients a median Although the overall complication rate resembled
nitial procedure: that in published reports,6 -8 the mortality rate was
nine cases, for a high and must reflect the unfavourable combination
for both in two of three vessel disease together with age and severe
for five (11%) angina. In two of the fatal cases multivessel angio-
ths (range 1-21). plasty had been carried out.
cardiac cause 14 Because of the severity of complications when

severe angina was caused by multivessel disease in
this age group, we modified our technique and

URES focused our efforts on the most critical lesion without
1l 16 patients in attempting complete revascularisation in every case.
irvived to be dis- This approach has been shown to be effective and
one late cardiac probably more safe both in stable and unstable
angioplasty, and angina.9 10 Twenty one of the 44 patients with mul-
lective coronary tivessel disease were successfully treated with single

467

I

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.58.5.465 on 1 N
ovem

ber 1987. D
ow

nloaded from
 

http://heart.bmj.com/


468 Urban, Fox, Crean, Shapiro, Rickards
vessel angioplasty. At follow up seven of them
needed repeat angioplasty for restenosis, two under-
went angioplasty of another lesion, and two were
treated for both restenosis and another lesion.

FOLLOW UP
At follow up 37% of patients with an initially
successful procedure were symptom free and 76%
were improved by at least one angina class. The fact
that no more than 37% of patients were rendered
asymptomatic presumably reflects the partial
revascularisation; however, grade 1 or 2 angina may
not constitute an important limitation for a popu-
lation with an often sedentary lifestyle. Angio-
graphically, restenosis occurred in 28% of treated
lesions and 39% ofpatients had at least one recurrent
lesion. Since some patients were studied because of
recurrent symptoms and not all patients with an
initially successful angioplasty had follow up angio-
graphy, it is reasonable to assume that the true
frequency of restenosis is somewhat lower.11 Pre-
vious reports on angioplasty for elderly patients gave
little information on the rate of restenosis. Our data
suggest that it appears essentially similar to that seen
in younger patients. 2 13
The perioperative mortality and the length of hos-

pital stay after elective coronary bypass surgery have
been shown to be higher in elderly patients. The
mortality was 5 2% for 1086 patients aged 65 or
above in the Coronary Artery Surgery Study.4 It was
thus of interest to note that there was a significant
difference in the requirement for elective coronary
artery surgery during the follow up period between
the patients with an initially successful procedure
(11%) and those with a failed angioplasty (50%).
During the perioperative period for the 14 elective
operations in this series, one patient developed new
Q waves but there were no deaths or cerebrovascular
accidents.

Conclusions

Angioplasty is an attractive therapeutic option for
the relief of anginal symptoms in elderly patients,
even for those with multivessel disease. It substan-
tially reduces the medium-term need for operation.
Acute complications of angioplasty do not seem to be
more frequent in older patients, but they are more
often fatal. Angioplasty restricted to one vessel per
procedure is probably the safest approach for elderly
patients with multivessel disease.

P U is supported by a grant from the Fonds National
Suisse de la Recherche Scientifique.
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