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Arterial myocardial revascularization in the 9t decade of life —
own results and literature review

A. Mortasawi!, T. Schroder! , I. C. Ennker!, A. Albert!, J. Hofmeister!, F. Dalladaku!, U. Rosendahl!,
T. Alexander?, J. Ennker!

Due to the fact that the entire population shows a progressively increasing portion of older people and due to the medical-
technical progress it comes to an increase of the average age of patients undergoing heart surgery. In view of the limited life
expectancy, the arterial revascularization in the 9% decade of life is faced with controversial discussions. We have analysed our
patients in relation to this aspect. Between January 15¢, 1995 and June 6%, 1998 103 patients in the 9% decade of life (44 women,
59 men, 80 to 88 years old, median: 82 years) underwent isolated myocardial revascularization surgery supported by a heart-
lung machine. We performed 69 (67 %) elective, 24 (23 %) urgent and 10 (10 %) emergency surgeries. 14 patients (13.6 %) solely
received venous bypasses (group I), 89 (86.4 %) additionally also received unilateral bypasses of the internal mammary artery
(IMA) (group II).

4 patients died at our facility (3.9 %), 3 further patients died during the follow-up treatment in outlying hospitals, the
hospital mortality rate in group I therefore presented a rate of 7.1 %, in group II 6.7 % and in total, a rate of 6.8 %. In 1997, the
hospital mortality rate could be reduced to 2.4 % (1/42). The rate of stroke was 4.9 %, the rate of perioperative myocardial
infarct was 3.9 %. There was no evidence of a dependency on IMA-application. The follow-up observation time ranged be-
tween 2 and 45 months (median: 15 months). The survival rate for patients in group I was after one year 82.5 %, after two years
71 %. The survival rate for patients in group II was after one year 89.7 %, after two years 81 %. The absence rate of angina after
one year was 88 % in group I, and 93 % in group II. The differences were not significant. Whereas 94 % of the patients could
preoperatively be related to class III or IV of the NYHA-classification, 89 % of the survivors belonged to class II. The myocardial
revascularization with the internal mammary artery performed on patients in the 9 decade of life discloses — in relation to
solely venous coronary bypasses — a comparably acceptable morbidity and mortality. The more prolonged follow-up observa-
tion period will clarify whether the arterial myocardial revascularization also represents itself as the superior method in this age
category. J Clin Basic Cardiol 1999; 2: 53-60.
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he part of the population in the Federal Republic of Ger-

many which is 80 years of age or older shows an increas-
ing tendency, it augmented from 1.9 % in 1970 to 4.1 % in
1994. This part reached a total of 4.0 % in 1995 in all of Ger-
many (3,294,200 people) [1]. In 1996, a total of 87,372 pa-
tients in Germany underwent surgery with the heart-lung
machine (HLM). 2383 of those (2.7 %) were 80 years of age
or older [2].

Advantages of bypasses of the internal mammary artery
(IMA) in comparison to venous grafts, especially in the long-
term follow-up, were already documented many times in the
eighties [3—14]. It has been assumed for a long time that IMA-
bypasses on elderly patients are correlated with an increased
morbidity and mortality. The reasons for this assumption in-
cluded a prolonged duration of surgery, the opening of the
pleural cavity, the risk of pulmonary dysfunction as well as
impairment of the wound healing. In addition to this, there is
a limited life expectancy, which leads to a controversial dis-
cussion of arterial revascularizations in this age category. We
have therefore examined our patients regarding to these fac-
tors.

Patients and methods

6226 patients underwent surgery with the heart-lung machine
during the time period from January 1995 to June 1998. 213 out
of these (3.4 %) were 80 years of age or older. 103 patients (48 %)
received an isolated myocardial revascularization. The collec-
tion of data started in March 1996, we therefore obtained a
retrospective documentation of the information on the 30

patients operated on until then, and a prospective documen-
tation on the patients undergoing surgery thereafter. We com-
pared 14 patients who mainly received venous bypasses dur-
ing the initial phase of our newly opened hospital (group I)
with 89 patients who received an additional unilateral arterial
revascularization (group II). There was a total of 44 women
and 59 men between the age of 80 and 88 (median: 82 years).
The grouping was done according to the Cleveland Clinic
Severity Score for preoperative risk estimation [15].

Corresponding to the quality management in cardiac sur-
gery performed in the Federal Republic of Germany (FRG)
surgeries, cases which revealed no interruption of the period
of hospitalization from the time of establishing the indication
for surgery until the surgical intervention, were classified as
urgent. Surgeries performed immediately after confirmation
of the diagnosis (up to 48 hours), were classified as emergencies.

Data for morbidity and mortality were completed by con-
tacting the original hospitals, the family physicians or by tel-
ephone interviews with the patients or with their family mem-
bers. Apart from the 30-day-mortality, the hospital mortality
(cases of death also after the 30t postoperative day, however,
still during in-patient treatment) was determined. As of March
1996 survivors or their family physicians were contacted by
telephone in 4-6-months intervals. A complete follow-up was
possible on all survivors.

The statistical processing of data, as far as necessary pre-
requisites were fulfilled, was performed by Chi2-test accord-
ing to Pearson, Fisher-Yates-test, t-test for independent spot-
checks and by Cox regression analysis. The survival rate was
determined according to the Kaplan-Meier method.
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Results

Table 1 summarizes the preoperative data of all patients. Table
2 shows the preoperative risk estimation according to the
Cleveland Clinic Severity Score. There were no significant
differences between group I and II.

Table 3 shows the intraoperative data. Significant differ-
ences were only found in the amount of distal anastomoses
(p < 0.01). The number of the distal anastomoses was signifi-
cantly higher with 3.3 = 0.7 in the IMA-group in comparison
with group I with 2.4 + 0.8. A total of 3 patients (3 %) (one
from group I and two from group II) required an intraoperative
implantation of an intraaortic balloon pump due to low car-
diac output. However, there were no complications. We per-
formed 69 (67 %) elective, 24 (23 %) urgent and 10 (10 %)
emergency surgeries. Elective interventions presented a mor-
tality rate of 5.8 % (4/69), urgent interventions 4.2 % (1/24)
and emergency surgeries 20 % (2/10). Both cases of death af-
ter emergency surgery happened in external hospitals on the
11 respectively 8 postoperative day, whereby the transfer
from our hospital to the postoperative wards took place on
the 4™ respectively 5t postoperative day with stable circula-
tory conditions. Hospital mortality rate in group I presented a
rate of 7.1 %, in group II 6.7 % and in total, a rate of 6.8 %. In
1997, the hospital mortality rate could be reduced to 2.4 % (1/
42). There was no significant difference between the two
groups. The death of an 81 year old patient (group II) was
caused by a gastrointestinal haemorrhage. One group II pa-
tient died of circulatory arrest. Two female patients (group II)
died due to a sequela of a cerebral infarction. 3 further pa-
tients (one from group I and two from group II) died in ex-
ternal hospitals during their follow-up treatment however
none of the cases was definitively related to a cardiac process.

Table 4 shows the perioperative morbidity and mortality. 3
patients of group I (21 %), 16 of group II (18 %) and a total of
19 patients (18 %) had an entirely uncomplicated progress.
The remainder of the patients disclosed cardiac, renal, pul-
monary or neurological problems. There was, however, no sig-
nificant difference between group I and II. Only one obese
patient with a chronic obstructive pulmonary disease and post-
operative cough attacks (group II) presented with an instabil-
ity of the sternal osteosynthesis without signs of infection
needed re-operation. There was no significant diftference in
the duration of the hospitalization between group I and II.

Follow-up was possible in all survivors. The follow-up
observation period ranged between 2 and 45 months (me-
dian: 15 months). Survival rate for patients in group I was
after one year 82.5 %, after two years 71 %. The survival rate
for patients in group II was after one year 89.7 %, after two
years 81 %. In 11 cases (61 %) death was of cardiac origin, in
two cases (11 %) a sequela of a carcinoma. In one case
(5,6 %) pneumonia was the cause of death, in one case an
acute haemorrhage in the upper gastrointestinal tract, and in
one case stroke. The cause of death in the two remaining cases
could not be distinctly determined. Whereas 94 % of the pa-
tients could preoperatively be related to class III or IV of the
NYHA-classification, 89 % of the survivors belonged to class
II. Absence rate of angina after one year was 88 % in group I,
and 93 % in group II. The differences were not significant.
After one year, 87.3 % of the survivors did not require a re-
peated hospitalization because of cardiac complaints, this ap-
plied to 85.6 % after two years. Repeated myocardial infarctions
were not observed. 73 % did not require any support in their
daily activities, 21 % needed support. The remaining 6 % re-
quired care in a nursing home.

Table 1. Preoperative data

Without IMA-  With IMA- Total
bypass bypass
Women M4 = 37/89 = 44/103 =
50 % 42 % 43 %
Men 74 = 52/89 = 59/103 =
50 % 58 % 57 %
Total 14/103 = 89/103 = 103
13.6 % 86.4 %
Age (median in years) 82 82 82
(80 to 86) (80 to 88) (80 to 88)
Body-Mass-Index (kg/m?)  23.8+3.3 25.3+3.2 25.3+3.1
Creatinine > 1,6 mg/dI 29 % 15 % 17 %
Dialysis 0 0 0
Chronic obstructive
pulmonary disease 14 % 16 % 16 %
Hypertension 71 % 78 % 77 %
Diabetes mellitus 29 % 35 % 34 %
Carotid stenosis 21 % 24 % 23 %
History of stroke 7% 8% 8%
Peripheral vascular disease 7% 22 % 20 %
NYHA > Il 100 % 93 % 94 %
Unstable angina pectoris 43 % 55 % 53 %
Stenosis of the left main
coronary artery 29 % 35 % 34 %
3-vessel disease 79 % 87 % 85 %
EF <50 % 36 % 46 % 45 %
History of cardial
decompensation 14 % 24 % 21 %
History of cardiopulmonary
resuscitation 7 % 4% 4%
Myocardial infarction < 2 weeks 14 % 8 % 9%
Myocardial infarction > 2 weeks 29 % 59 % 54 %

Table 2. Preoperative risk estimation according to the Cleveland

Clinic Severity Score [15]

Without IMA- With IMA- Total
bypass bypass
< 5 points
(predicted mortality ~ 3 %) 10 (72 %) 71 (79 %) 81 (78 %)
6 points
(predicted mortality ~ 7 %) 1(7 %) 6 (7 %) 7 (7 %)
7 bis 9 points
(predicted mortality ~ 10 %) 2 (14 %) 7 (8 %) 9 (9 %)
> 10 points
(predicted mortality ~ 22 %) 1(7 %) 5 (6 %) 6 (6 %)
Table 3. Operative data
Without IMA- With IMA- Total
bypass bypass

Elective surgery 58 % 69 % 67 %
Urgent surgery 21 % 23 % 23 %
Emergency surgery 21 % 8 % 10 %
Mean cardiopulmonary

bypass time (min) 83+26 85+27 88-+26
Mean crossclamp time (min) 40+14 44+13 43+13
Mean number of distal

anastomoses 2.4+0.8 3.3x0.7 3.2+0.8
Mean preoperative
haemoglobin (g/dl) 13.0+£1.5 13.56+1.3 13.4+x1.4
Transfusion of packed red

blood cells (units) 0.9+1A1 0.7+11 0.7+11
No blood transfusion 57 % 67 % 66 %
Intraaortic balloon pump 7% 2% 3%
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Table 4. Postoperative data

Without IMA- With IMA- Total
bypass bypass

Mean duration of the hospitali-

zation in cardiac surgery (days) 6.9+4.5 91+7.2 8.9+6.9
Mean duration of the total

hospitalization (days) 249+112 223121  226=119
Mean length of stay in the

intensive care unit (days) 6.0+7.4 5.4+7.0 5.4+71
Postoperative transfusion of

packed red blood cells (units) 1.9+26 1.5+2.1 1.5+22
No postoperative blood

transfusion 43 % 55 % 53 %
No blood transfusion during

the in-hospital treatment 29 % 39% 38%
Uneventful postoperative course 21 % 18 % 18 %
Rethoracotomy because of haemorrhage 0 0 0
Mediastinitis 0 0 0
Instability of the sternal

osteosynthesis 0 1% 1%
Reintubation 7% 7% 7%
Tracheotomy 7% 1% 2%
Pneumonia 7% 11 % 11 %
Perioperative myocardial infarction 7% 3% 4%
Atrial Fibrillation 64 % 49 % 51 %
Low output syndrome 7% 3% 4%
Postoperative confusion 29 % 18 % 19%
stroke 0 6 % 5%
Postoperative renal insufficiency

requiring haemofiltration 0 3% 3%
Gastrointestinal bleeding 0 1% 1%
30-day-mortality 71% 5.6 % 5.8 %
Hospital mortality 7.1% 6.7 % 6.8 %

Discussion

During the past years it has come to an increase of the people
of 80 years of age or older in the entire population of the FRG.
A similar development has also been registered in other high
developed industrial countries [16-19]. According to the Fed-
eral Department of Statistics, 771,580 patients received in-
patient treatment for the diagnosis of “ischaemic cardiac dis-
eases” in 1995. 90,540 (11.7 %) out of these were aged = 80
years. Under the same diagnosis there was a total of 28,460
deaths in the hospitals in 1995, 39 % of this amount were 80
years of age and older (11,230 patients). In the FRG an 80
year old woman has an average life expectancy of approxi-
mately 8 years and an 80 year old man approximately 6 years.
As a result of the technical and medical progress, one can ob-
serve a raising of the age limit for invasive interventions. Of
32,786 patients who received surgery with the heart-lung
machine (HLM) in 1989 in the FRG 3673 (11.2 %) were 70
years of age or older [20]. The portion of this age group in the
total showed an increasing tendency in the following years
and reached 23.6 % in 1994 (15,399 of a total of 65,347 pa-
tients) [21] and 24.4 % in 1995 (19,041 of 78,184) [22]. In
1996, 22,725 (26 %) of patients undergoing surgery with HLM
were 70 to 79 years old and 2383 (2.7 %) 80 years of age and
older [2]. This development is a result of an improved myo-
cardial protection, of continued development of surgical tech-
niques, of extracorporeal perfusion, of anesthesiological man-
agement as well as of postoperative treatment.

Elderly patients benefit more from bypass surgery than from
a purely medicamentous therapy [23-27]. Numerous studies
show that, in comparison with venous grafts, IMA-grafts re-
veal a superior patency rate and that they have a more favour-
able influence on the continued progress (less recurrent an-
gina symptoms, myocardial infarctions and repeated surger-

ies as well as a higher survival rate) [5-7, 9-11, 14, 28-36],
arterial revascularization, therefore, became a routine meas-
ure in younger patients. In 1996, 69 % of the patients in Ger-
many (39,881 of 57,7679) received IMA-bypasses [37]. Ap-
plication of an arterial graft in case of elderly patients was ini-
tially not favoured because of limited life expectance and be-
cause of apprehension, that IMA-bypasses could be accompa-
nied by more non-cardiac complications in comparison with
the venous grafts. With the increasing number of elderly pa-
tients undergoing bypass surgeries, 5-year survival rates could
be recorded which were comparable with the survival rates of
patients in the fifth and sixth decade of life. Comparable re-
sults with other age groups became obvious as far as recurrent
angina symptoms and repeated myocardial infarctions were
concerned, also in reference to the functional status [38]. It
was also documented that patients in the 9% decade of life
revealed 4-5 year life expectancy rates after successful bypass
surgery which were comparable with life expectancy rates of
the same age group of the total population, they therefore
benefited from surgery [19]. Increasing experience of the sur-
geons with management of internal mammary artery and the
fact that the increasing number of elderly patients needing
surgery required the search for alternatives because of the qual-
ity of venous graft at a higher age level resulted in tendency to
apply an arterial revascularization in elderly patients [35, 39-45].

Mortality

A series of studies has documented that coronary revascular-
ization in elderly patients is associated with higher morbidity
and mortality in comparison with younger collectives [17, 19,
35, 42, 44, 46-53], which could also be confirmed in our pa-
tients. While hospital mortality of isolated myocardial re-
vascularization in the 9t decade of life was 6.8 %, the corre-
sponding rate for the remaining, younger, age groups was
1.5 %. Increased mortality and morbidity is of multifactorial
nature, and definitely not only a reflection of the aging proc-
ess. Several authors have pointed out that elderly patients of-
ten suffer from a larger number of relevant accompanying dis-
eases, and, in comparison with younger patients, generally
undergo surgery in an advanced stage of their disease and with
more pronounced symptoms [19, 24, 44, 46, 48, 53-55].

Curtis and colleagues [56] found no significant difference
in the mortality of patients with and without IMA-bypasses
(70-90 years of age). A positive influence of the IMA-applica-
tion on early mortality below as well as above the age limit of
70 years was documented by Edwards and colleagues [57] in
an extensive study of 38,578 patients with isolated myocardial
revascularization. This positive influence was also pointed out
by other authors [6, 41, 58, 59].

Several working groups have mentioned the dependence
of mortality on the urgency of surgery [13, 24, 27, 39, 40, 45,
60-64]. If people of this age group, whose psychic and physi-
cal condition permits an operation, receive further diagnostic
investigations for cardiac complaints at an carlier stage, this
would allow a reduction of the amount of urgent and emer-
gency interventions in favour of elective surgeries.

Table 5 summarizes the data of other working groups re-
garding mortality of isolated myocardial revascularization in
patients aged 80 years and above. In multivariate statistical
analysis the following factors were established as independent
parameters for mortality of isolated myocardial revascular-
ization in the 9 decade of life: restricted left ventricular func-
tion, NYHA 1V, acute myocardial infarction, urgency of in-
tervention, preoperative renal dysfunction, diabetes mellitus,
application of IABP, sternal wound infection [19, 45, 55, 61—
64, 77, 84]. The following are the corresponding parameters
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Table 5. Hospital mortality of isolated myocardial revascularization in patients

for all cardiosurgical interventions in the 9% decade
aged 80 years and above

of life: urgency of surgery, acute myocardial infarc-
tion, prolonged cardiopulmonary bypass time, com-

Ref. Number of patients Hospital mortality Hospital mortality in relation

bination of myocardial revascularization and valve re-
placement, high preoperative left ventricular end-

to urgency of the surgery

diastolic pressure, restricted left ventricular function, [17] 24461 11.5%
NYHA III and IV, renal insufficiency, chronic ob- (18] 25 0 %0 , .
structive pulmonary disease, application of IABP, (19] 300 % Electl\;ga?.gé
sternal wound infection, hyperlipidemia, diabetes Er[f?:rlz]éncy:%S%
mellitus, female gender [86]. [27] 16 12.5% No emergency: 0 %
Emergency: 66.7 %
Morbidity (35] 50 20 %
Coronary surgery at higher age is associated with [39] Total: 6 8.2
. oL . . With IMA: 23 (29.9 %)
more extensive morbidity in comparison with [40] 23 86
younger collectives. Data on perioperative myocar- With IMA: 11 (47.8 %) )
dial infarction in this age group in literature vary be- [43] 48 8.3%
tween 0 % and 13 % [19, 35, 44, 45, 62, 69, 74, 81, [44] Total: 474 Total: 7.8 %
84]. Several authors, however, found infarction rates With IMA: 188 (39.7 %)~ Without IMA: 7 %
comparable to rates reported for younger patients [44, With IMA: 9 %
[45] 159 10.7 % No emergency: 7.8 %

47, 87]. Literature revealed no evidence of an increase
of perioperative myocardial infarction rate due to

With IMA:52 (32.7 %)

30-days-mortality: 6.3 %

Emergency: 22.6 %

rative 1 : [46] 84 59%

IMA-application in the 9% decade of life. [55] 303 8.3%
Data between 1.5 % and 8 % are found in litera- With IMA: 106 (35 %)

ture for postoperative neurological events [19, 35, [56] 68 14.7 %
44, 45, 61, 62, 70, 78, 81, 83, 84, 88]. It is known [69] 81-90 Years: 5184 41%
that with advancing age neurological deficits occur (60] 6>2 90 Years: 45 1;; ;‘j Elective: 5.6 %
distinctly more frequent after myocardial revascular- ' Emergency: 23.1 %
ization [38, 46]. Tuman and colleagues [89] exam- [61] 205 58% Elective: 2.2 %
ined 2000 patients and found neurological events in Urgent: 5.9 %
0.9 % of the patients younger than 65 years, in 3.6 % Emergency: 28.6 %
of patients between 65 and 74 years, and in 8.9 % of (62] 100 . 12% Elective: 2.8 %
the patients older than 75 years. Progressive arterio- With IMA: 10 (10 %) grrr(i)grmer]c?)%/g 39
sclerosis of aorta and of large vessels, reduction of (63] 71 1279 Electi%/e: zy% o
global and regional cerebral perfusion as well as al- Emergency: 28 %
teration of autoregulation of cerebral blood flow with [64] Total:100 Total: 8 % Elective: 0 %

increasing age may be some explanation [89].
With progressing age it comes to a reduction of

With IMA: 7 (7 %)

Without IMA: 7.5 %
With IMA: 14.3 %

compliance of lung as well as of thorax, of strength {gg} [21?‘5 ?1%4 %
of respiratory musculature and of bronchociliary ac- (67] 29 10.3 %
tivity, which could therefore result in postoperative [68] 41 24.4 9%
pulmonary dysfunctions. It is feared that IMA-pre-

paration causes increased thoracic pain, pleural {?8} gg (Only venous grafts) g °9A)

inflammations and consecutively leads to an impair-
ment of the pulmonary situation. We found no evi-

With IMA: 45 (52 %).
38 unilateral. 7 bilateral

30-days-mortality: 10.5 %

Urgent+Emergency: 13 %

dence for a significant difference as far as duration of (71] 28 71%
postoperative respiration, postoperatively developed [72] 40 12.5%
respiratory insufficiency and of pneumonia in pa- [73] 28 71%
tients with and without IMA-bypass is concerned, (Only venous grafts)
which complies with the statements of Morris and (4] 142 56%
11 44]. In the other age groups, data on pul- With IMA- 44 (31 %)
colleagues [44] e groups, P [75] 151 3.3%
monary complications fluctuate between 4 and 20 % [76] 49 10 %
[19, 35, 44, 45, 61, 62, 69, 70, 78, 81]. [77] 98 6.1 %
The examined patients disclosed no sternal infec- [78] 255 8.6 %
tion. Other authors found relevant rates up to 2 % [79] 58 3.4%
[18, 19, 44, 62, 78, 81, 90] and no dependence on [80] 33 6-3/%
the IMA-application [52, 91]. The data on distur- {g;} }gtgl' 28 S"/Z
bance of the sternal wound healing after IMA-appli- With IMA:11 (39 %)
cation without consideration of age is not uniform [83] 25 0%
[58, 88, 92-101]. The bilateral IMA-bypass appears [84] 154 10.4 %
to be associated with an increased risk of sternal in- With IMA:16 (10.4 %) .
fection, especially in association with diabetes, obes- (85 26 4% LEJlr(z;Cetrll\f:f)O%%
ity and prolonged ventilation. Our Total: 103 Total: 6.8 Elective: 5.8 %
None of our patients required a repeated thora-  reqits With IMA:89 (86.4 %) Without IMA: 7.1 % Urgent: 4.2 %

cotomy due to secondary haemorrhage. The data on
postoperative haemorrhage in literature range be-
tween 1.8 % and 16 % [19, 35, 44, 55, 62, 69, 70, 78,

With IMA: 6.7 %

Emergency: 20 %
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81, 84]. Only Morris and colleagues [44] differentiated be-
tween patients with or without IMA-bypass and detected no
significant difference.

51 % of our patients disclosed a transitory postoperative
atrial fibrillation. Tasi and colleagues [81] quote a rate of
43.3 %, Mullany and colleagues [45] a rate of 35 %. The age-
dependent rate of postoperative supraventricular arrhythmias
is known from other studies [102]. Hornefter and colleagues
[38] found a supraventricular arrhythmia after the myocar-
dial revascularization in 8.8 % of patients younger than 55
years, in 28 % of patients between 55 and 69 and in 37 % of
patients older than 70 years. Leitch and colleagues [103] de-
tected a postoperative atrial fibrillation in 3.7 % of the patients
younger than 40, and in 27.7 % of the patients above 70 years.
A decreased number of the sinoatrial node cells as well as fi-
brosis and sclerosis of the conduction system is quoted as a
possible cause [86]. Information in literature on the duration
of hospitalization after isolated coronary surgery in the 9th
decade of life fluctuates between 10 and 26 days [18, 19, 35,
44, 45, 55, 62, 70, 81, 84]. Morris and colleagues [44] de-
tected a significant positive effect of the arterial revasculari-
zation on duration of the in-patient treatment (11.4 versus
13.9 days).

Functional status and survival rate
An improvement in the quality of life by improvement of
symptoms and complaints is the primary aim of the myocar-
dial revascularization. The aim is to allow the patients to live
in the surroundings they are used to and to enable them to
look after themselves essentially independently during every-
day life. Several working groups have pointed out that pa-
tients in this age category also distinctly benefit from the op-
eration. Whilst preoperatively 94 % of our patients could be
correlated to group III and IV according to NYHA classifica-
tion, 89 % of the survivors belonged to class II. Other authors
have also detected a positive experience regarding functional
status as well as angina symptoms [17, 19, 39, 40, 44, 45, 55,
60, 62, 64, 69, 70, 74, 84, 104].

It has not been determined whether bypass surgery in this
age group results in an improvement of life expectancy. The

previously published randomized studies with a comparison
between medicamentous therapy and coronary surgery [105,
106] have excluded this age group. Presently ongoing
randomized studies do not reveal an adequate amount of cases
to sufficiently assess this age group [107-109]. It is expected
that more recent and more extensive multicentric studies con-
tribute to clarification of these problems [110]. Table 6 shows
information on the survival rates after isolated myocardial
revascularization after the 80™ year of life. Morris and col-
leagues [44] discovered that a significant difference in favour
of patients with IMA-bypass existed as of the 27 year after
surgery. The fact that this difference did not first appear after
4-5 years like in other age groups, was seen in relation to poorer
quality of venous bypasses at a very high age level, which could
become noticeable in an early stage of the progress. As far as
the 5-year survival rate is concerned, Azariades and colleagues
[111] found in patients older than 70 years a superiority of
IMA-bypasses (89 %) in comparison with solely venous by-
passes (78 %). Other teams [17, 38, 49], however, could not
document an improvement of the survival rate by application
of IMA with progressive age. Restrictively we do however have
to mention that, in case of these working groups, the frequency
of arterial grafts was comparably low.

PTCA versus bypass surgery

PTCA is also increasingly applied on elderly patients with clear
risk. Refering older publications, we find mortality rates be-
tween 1.3 % and 15 %, and primary success rates range be-
tween 74 % and 96 %. Morbidity, especially neurological com-
plications, is smaller in comparison with coronary surgery and
mobilization as well as improvement of the functional status
can be achieved faster. With comparable 5-year survival rates,
patients who underwent surgery, however, have less angina
recurrences and infarctions, and number of patients requir-
ing a secondary intervention is also smaller. Apart from the
residual stenoses after PTCA with rates up to 58 %, this could
also be explained by the fact that a more extensive re-
vascularization can be achieved by surgery. A prospective,
randomized study is presently being carried out in the U.S.A.
(Veterans Affairs Cooperative Study 385: Angina with ex-

Table 6. Survival rates after isolated myocardial revascularization in patients aged 80 years and older

Ref. Number of patients after 1 year after 2 years after 3 years after 4 years after 5 years
[19] 300 75 %
[385] 50 60 %
[44] Total: 474 With IMA: 92 % With IMA: 85 % With IMA: 83 % With IMA: 80 %
188 (39.7 %) with IMA Without IMA: 85 % Without IMA: 78 % Without IMA: 75 %  Without IMA: 70 %
[45] 159 80 %
52 (32.7 %) with IMA
[55] 303 82 % 72 %
106 (35 %) with IMA
[61] 205 89 % 77 % 66 %
[62] 100
10 (10 %) with IMA 77 % 51 %
[64] 100 87 % 80 % 77 % 73 %
[69] 45 (Only venous grafts) 80 % 77 % 60 %
[70] 86 64 %
45 (52 %) with IMA
38 unilateral, 7 bilateral
[74] 142 87 %
44 (31 %) with IMA
[81] 157 85 % 62 %
[83] 25 94 % 88 %
[84] 154 61 %

16 (10.4 %) with IMA
Our Total: 103
study 89 (86.4 %) with IMA

Without IMA: 82.5 %
With IMA: 89.7 %

Without IMA: 71 %
With IMA: 81 %
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tremely serious operative mortality evaluation: AWESOME).
This study compares the results of PTCA and coronary sur-
gery and does include patients older than 70 years. It is hoped
that the results of this study will allow for a better assessment
of these procedures [23, 54, 61, 76, 91, 112-125].

Final conclusions

Thanks to the general medical-technical advances, a myocar-
dial revascularization can also be performed in the 9t decade
of life as a safe and effective therapeutic measure. To achieve
better results, patients of this age group with cardiac symp-
toms whose psychic and physical condition permits an opera-
tion should undergo further diagnostic investigations at a
much earlier stage, this would allow reduction of the number
of urgent and emergency interventions in favour of elective
operations. Myocardial revascularization with the internal
mammary artery on patients in the 9 decade of life discloses
a comparable acceptable morbidity and mortality in relation
to the purely venous coronary bypasses. The prolonged fol-
low-up observation period will clarify whether the arterial
myocardial revascularization will also present itself as the su-
perior method in this age category.
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