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Is surgery for aortic stenosis justified in patients

over 75 years of age?

S.CHOCRON, J. Ph. ETIEVENT, F. CLEMENT, K. ALWAN,
M. NEIDHARDT, C. TABERLET, N. SCHIPMAN

The upper age limit for cardiac s / has constantly
been extended since the 1980’s, with the most pro-
nounced extension observed in surgery of the calcified
aortic stenosis (CAS). The aim of this study was to
examine whether surgery is beneficial to the elderly
population in terms of hospital mortality, long-term
survival and quality of life. Between January 1989 and
October 1992, 95 patients over 75 years of age under-
‘went aortic valvular replacement (AVR) for CAS. There
were 54 male and 41 female patients with a mean age of
79.7+2.8 years. All of them suffered from isolated or
predominant CAS, associated with a coronary lesion
requiring additional bypass procedures in 14 cases.
Before surgery 67% of the patients were in NYHA class
I and IV and 30% of them had suffered from acute pul-
monary edema. Surgical priority was urgent in 10
patients. Mean aortic clamp time was of 55 minutes for
the isolated CAS and 78 minutes for the bypass-associat-
ed CAS. A Carpentier-Edwards supra-annular biopros-
thesis was implanted in 95.7% of the cases, associated
with coronary bypass in 14 cases, with a mean of 1.6
bypasses per patient. Global hospital mortality was
11.5%. Emergency surgery was a predictive factor of in-
hospital mortality in multivariate analysis. Among the
84 survivors, 12 died secondarily, 4 of them due to car-
diac causes during the follow-up period (264 months):
similar to the mortality rate of the global population for
the same age. The factors responsible for this late mor-

 in multivariate analysis were poor left ventricular
ﬂams and diabetes mellitus. Survivor’s quality of life is
excellent with 78.6% of patients termed class I, autono-
mous and free of sequelae. In conclusion: despite an
operative mortality rate much higher than in patients
under 70, AVR for CAS is justified even in patients over
75 years as it offers a quality of survival and a life
expectancy identical to that of the general population
of the same age.

KEY WORDS: Aortic stenosis, calcified - Aortic valve replace-
ment - Aged.
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he upper age limit for cardiac surgery has

been constantly extended since the 1980’s,
with the most pronounced extension observed in
surgery of caicified aortic stenosis (CAS). This is
probably due mainly to ageing of the population
in western countries. but two other aspects are
most likely also involved: firstly, the non-invasive-
ness of Doppler echocardiography allowing exam-
ination of elderly patients who initially would not
have been submitted to catheterization. Secondly,
the failure of percutaneous aortic valvuloplasty
which appeared in the 1980's and indeed received
unrivalled attention between 1986 and 1990.1 2 It
proved to be considerably less aggressive than sur-
gery enabling elderly patients who would not at
any stage have been able 1o leave constant cardio-
logical supervision to at last enter an efficient ther-
apeutic chain. The necessity to treat cases of
unsuccessful percutaneous valvuloplasty led us to
consider surgery in the elderly patient as well. The
aim of this study was to examine whether surgery
is beneficial to the elderly population in terms of
hospital mortality, long-term survival and quality
of life.

Materials and methods
Between January 1989 and October 1992, 95
patients over the age of 75 vears underwent aortic
valve replacement (AVR)
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Echographic data

Color Doppler echocardiography was performed
in all patients in order to evaluate valve reshaping.
to measure the maximum and the mean ventricu-
loaortic gradient and aortic area: and to gain infor-
mation concerning the condition of the other val-
ves and left ventricular function.

Catbeterization and coronarography

With the validation of echocardiography, left
catheterization through a transeptal access is sel-
dom carried out in our department. Coronary
angiography was systematically performed in adults
prior o valve replacement.

Operative technique

The operation was performed using a cardiopul-
monary bypass (CPB) between a two-staged venous
canula and the aorta with moderate hypothermia
berween 28° and 30°C. Myocardial protection was
performed by antegrade perfusion of a 4°C potas-
sium crystalloid solution into the aortic root. The
average quantity injected was 900300 cc. However,
if cardioplegia could not be achieved even after 400
cc of solution (this is predominantly due to aortic
insufficiency) the aorta is opened and 200 cc of
solution are then directly injected into each coronary
ostium. After opening the aorta and removing the
native aortic valve and the calcifications of the annu-
lus. prostheses were implanted with U-sutures rein-
forced by felt pledgets. The aorta was closed using
an uninterrupted suture and then unclamped. For
patients requiring aorto-coronary bypass, distal anas-
tomosis was performed prior to valve replacement.

Follow-up

The patients were clinically examined at month 3
and their NYHA functional class (FC) and echo-
Doppler data evaluated (mean gradient, prosthetic
leak. LV contractile capability). Follow-up was termi-
nated on December 1992. A questionnaire was sent
to the patients. In case of no reply from the patient.
his or her cardiologist or physician was contacted.

Risk factors

In order to isolate the predictive factors of in-
hospital mortality and late mortality. 18 preopera-
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tive and operative variables were analyzed: age,
sex. hypertension and diabetes were considered as
risk factors. The following symptoms were noted:
angina. syncope. FC. occurrence of acute pulmo-
nary edema and atrial fibrillation during the course
of the disease. Echograhic data provided the mean
gradient, left ventricle function was considered as
poor when the shortening fraction was below 25%.
We also noted surgical priority (elective or urgent),
CPB time, aortic clamping time and the type and
size of prothesis

Statistical analysis

Statistical analysis was carried out with BMDP
software (BMDP Corp. Los Angeles. California)

Hospital mortality—Potential prognostic factors
were submitted to univariate ad multivariate logis
tic regression. Variables reaching a degree of signif-
icance below 0.10 in univariate analysis were used
for multivariate analysis

Late mortality—The proportional hazards model
(COX)s was performed both uni- and multivariate-
ly. Variables reaching a degree of significance be-
low 0.10 in univariate analysis were used for multi-
variate analysis

Relative survival rate—Our patients’ relative sur-
vival rate was compared with that of the global local
population, considering age range. sex-ratio and
vear of operation according to Ederer's method.*

Results

Eighty-one patients suffered from calcified aortic
stenosis (CAS). isolated or associated to a contin-
gent leak, and 14 suffered from CAS associated
with coronary disease requiring one or more by-
pass procedures. There were 54 male and 41
female patients with a mean age of 79.7+2.8 years
(75 1o 87). Thirty-five patients were over 80. All of
our 95 patients presented with severe pure or pre-
dominant CAS which had been the cause of exer-
tional syncopes in 28 cases (29
pectoris in 50 cases (52.5%). Twenty patients
(21.9%) presented with both symptoms. NYHA
functional dvspnea distribution was as follows: 31
patients within class 11, 53 in class I and 11 in
class IV. Thirty-two patients suffered from pulmo-
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nary edema (PE) at some stage during their disease
and 18 presented with permanent atrial fibrillation
(AF). Surgical priority was urgent in 10 patients
hospitalized due to congestive heart failure. They
underwent surgery following intensive therapeutic
efforts varying from a few hours to 3 days

The maximum aortic gradient was 107.9x31
mmHg and the mean gradient was 67+3 mmHg
The valvular area was not evaluated in all patients.
Aortic regurgitation was detected in 45 patients, all
in grade I except for one patient in grade III with
ventricular dilatation. Left ventricle (LV) hypertro-
phy was present in all cases. Thirty-one patients
had a shortening fraction below 25%.

CPB and aortic clamp times were respectively
86.5 (£19) and 54.9 (£11) minutes in isolated valve
replacement and 120 min (87 to 180 min) and 77
min (55 to 96 min) respectively when associated
bypass procedure was required. An average of 1.6
bypass per patient was performed. Carpentier-
Edwards bxopros[heeex were implanted in 91 pa-
rients (95.7% Jude Medical prostheses were
implanted in 4

Hospital mortality and morbidit)

Eleven patients (11.5%) died within 30 days. of
which 8 belonged to the 81 patients undergoing
simple AVR and 3 belonged to the 14 patients with
associated bypasses. The following postoperative
complications were observed: 1 reopertaion due to
haemorrhage. 3 neurological incidents, one case of
totally recovered hemiplegia (ischemic lesions
observed on cranial CT) and two antero-septal
infarctions further to a LAD bypass (isotopic ejec-
tion fraction from 0.46 to 0.48 in an initially healthy
muscle). No cases of sternal wound infection were
observed. In univariate analy acute pulmonary
edema (OR=7. ‘)S% (‘171."-58) and emergency sur-

v .7-146) were predictive fac-
tors of poor outcome. Functional class and left \en-
tricle status had a degree of significance below 0.1
and were included in the multivariate model (T:nhle
). Emergency surgery was the only predictive fac-
tor of in-hospital mortality in multivariate analysis
(OR=10.8. 95% Cl=1.3 t0 91)

Postoperative data at montb 3

ix patients could be grouped in NYHA
78.6%). 17 in class 11 (20.2%) and 1 patient
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TaBLE L—Predictive factors of in
YB/EL.[t’d from univariate analy

hospital deaths: variables
(p<0.10) for multivariate

Univariate analysis Multivariate analysis

Variable Class
OR 95% Ci ok 93% CI

Ventricle Good 1 1

Poor 38 0817 11 028
APE No 1 i

Yes 7 13-38 29 0422
FC 1 1 1

-1V 6.4 07 2
Emergency No 1 1

Yes 23 -146 108 1.3-91

Ventricle: left ventnicle status assessed by echocardiography
pulmonary edema. FC: Functional class according to NYHA cla
divided into two classes (111 vs [1I-1V). Emergency: Emergency su

in class III. There was no relapse of anginal symp-
toms. Postoperative mean gradient was 11.58
mmHg (£4.3), or in detail 13.323.8 for the 19 and
21 mm sizes and 10.9+4.3 mmHg for the 23 and 25
mm diameters. Our findings revealed 7 grade 1
paraprosthetic leaks without hemodynamic conse-
quences.

Late montality

No patient was lost for the follow-up. The mean
follow-up was 264 months (from 3 to 47 months).
Twelve patients (14.3%) died either of cardiac relat-
ed causes (1 myocardial infarct, 3 sudden deaths)
or for a variety of other extracardial causes (1 liste-
riosis, 1 lung cancer. 1 pulmonary disease)

In 4 cases, the cause of death could not be de-
termined. In univariate analysis. diabetes mellit-
us. acute pulmonary edema. atrial fibrillation,
poor left ventricle status, creatinine serum con-
centration above 110 mg/l and emergency surgery
were related with delayed deaths (Table II)
Diabetes mellitus (OR=4.6. 95% CI 1.3 10 16) and
left ventricular status (OR=2.5. 95% CI 1.3 to 4.5)
were independant predictive factors of delayed
deaths (Table 11)

Quality of life

The questionnaire sent to the 72 survivors revea-
led that 68 (84.4%) patients considered their func-
tional status better than before surgery and 4
(5.6%) found no change had occurred. As far as

™
7

LAR SURGERY




[image: image4.jpg]CHOCRON

Tasle L—Predictive factors of delayed deaths: variables selec-
ted from univariate analysis (p<0.10) for multivariate

analysis
Univariate analysis Multivariate analysis
Variable Class
R 95% C1 RR 950 1
Diabetes No 1 1
Yes 35 10512 46 1316
Ventricle Good 1 1
Poor 5 25 1345
APE No 1 1
Yes 3.6 1111 16 07-12
AF No 1 1
Yes 37 111 19 05-7
Creatnine <110 1 1
>110 39 1212 18 048
Emergency No 1 1
Yes 12 2.4-60 23 0.3-20
APE. Acute

Ventricle: Left ventricle st i assessed by echocardiography
s reaunine: Creatinine serum con-
low and above 110 mg/D. Emer

gency: Emergency surgery

autonomy was concerned, 60 patients (84%) repor-
ted going out alone. 9 (12%) were going out
accompamed mainly because of balance disorders
and 3 (4%) prefered not to leave home (2 of these
were residents in a nursing home were they had
been living prior to the operation)

Relative survival rate

According to the 1990 mortality tables from the
French bureau of statistics [Institut National de la
Statistique et des Etudes Economiques (INSEE)]. 16
deaths could be expected: the difference with our
mortality rate was not statistically significant.

Discussion

Hospital mortality was rather high in this study:
11.5%. Comparable results can be found in previ-
ously published data.> Culliford’s 5 study with a
collective of 71 patients over the age of 80 vears
revealed a global mortality rate of 12.7%, 5.7% of
which concerned patients who had received isolat-
ed AVR and 19.4% associated bypass procedures
% mortality in a younger p:
tient collective in which the lower age limit is 70
vears

This has turned out to be the most frequently
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stated figure for this age span.i12 Heart failure
leading to emergency treatment generally seems to
lead to poor results. Whatever the level of opera-
tive mortality, it always has to be compared to the
natural evolution of the haemodynamically con-
strictive. CAS described by Acar.! Following the
development of angina pectoris, mean survival
time was 4.5 years and all patients died during the
following 10 years. Following syncope, mean life
expectancy was 2.6 years and all patients died
within the next 62 months. The first symptoms of
left ventricle insufficiency lead to a poor prognosis
with a mean survival probability below 1 vear, and
all patients died during the next 29 months.

While surgery does improve life expectancy, its
relevance also has 1o be judged by functional im-
provement. After surgery .6% of our patients
could be classed I versus 67% in class Il and IV
prior to operative tratment. This corresponds to
data reported elsewhere #57 Most of patients recov-
ered or were able to maintain total autonomy in
everyday life.

The interpretation of the relative survival rate is
difficult due to a bias in selection. Old patients
suffering from a )
(severe renal or respiratory insufficiencies, major
sequelae from neurological complications), are
usually excluded from surgery but are included in
the overall population

Conclusions

In as far as early and late mortality is concerned,
S surgery seems to be justified for patients over
S vears without visceral illness and with sufficient
determination. Most of patients recovered or were
able to maintain total autonomy in evervday life
Patients regain a life expectancy in the range of
that of the global population
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