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and to assist with the deairing of the car-
diac chambers (6).

Furthermore, epiaortic echocardiography
to detect any atherosclerotic lesions prior
to manipulation or cannulation of the as-
cending aorta may help reduce embolic in-
cidents particularly in elderly patients. An
aggressive surgical approach after optimal
perioperative preparation offers elderly pa-
tients prognostic and symptomatic benefit,
particularly in coronary artery bypass and
valvular heart surgery.

Coronary Artery Bypass Grafting
Studies have historically shown high opera-
tive mortality in very elderly cardiac surgi-
cal patients. In-hospital mortality rates of
over 10% were reported in octogenarians
undergoing CABG or isolated aortic valve
replacement during the 1980’s, (68, 69)
with one study reporting early mortality as
high as 24 % (70).

Recent studies suggest results are improv-
ing: octogenarians who underwent isolated
CABG experienced mortality rates of 5-10 %
(71-74). We described an operative mortal-
ity of 1.9 % our for coronary artery bypass
grafting in a large cohort of octogenarians

(75). This overall low mortality occurred
despite the prevalence of diabetes, periph-
eral vascular disease, severely depressed
EF, left main stem disease, previous stroke,
renal dysfunction and chronic obstructive
pulmonary disease in our patient popula-
tion, and indicates that patient selection
was not the primary reason for our low
mortality.

Aortic Valve Replacement

Calcified aortic stenosis is the most com-
mon structural cardiac disease in the elder-
ly, with an estimated disease prevalence of
20% (76).

Despite published series noting a trend
towards a better in-hospital mortality and
quality of life, physicians remain reluc-
tant to recommend open AVR for patients
greater than 80 years of age, instead pursu-
ing medical treatment providing minimal
symptomatic relief and diminishing sur-
vival (77).

It is well recognized that AVR should be
the procedure of choice as it carries a low
operative mortality and morbidity, even in
very elderly patients, and provides excel-
lent long-term outcomes. Thourani and

Figure 2 - Unadjusted (A) Kaplan-Meier survival curves after coronary artery bypass grafting surgery
for octogenarians compared to non-octogenarians and (B) for octogenarians after coronary artery bypass
grafting compared to the survival of an age and gender matched US population.
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colleagues evaluated 515 patients (88 octo-
genarians) undergoing isolated AVR over a
10-year period: they did not observe signifi-
cant differences in surgical outcomes and
concluded that selecting octogenarians for
cardiac surgery should be left at the sur-
geon’s discretion after interviewing and
examining the patient (78). Percutaneous
valve therapy may offer a useful alternative
in the elderly or debilitated patient.
Rankin et al reviewed 409,100 cardiac sur-
gical procedures performed between 1994
and 2003 (67). Of these patients, 216,245
patients had isolated aortic valve replace-
ment, with unadjusted mortality of 5.7%.
Nineteen variables independently influ-
enced operative mortality.

The most significant of which were emer-
gency surgery (OR, 2.11), followed by ad-
vanced age (OR, 1.88), and re-operation
(OR, 1.16). Brown and co investigators ex-
plored the last 10 years of isolated AVR in
the Society of Thoracic Surgery Database
with regard to the patient characteristics
and operative outcomes (79).

They showed that despite gradual increases
in patient age and overall risk profile, mor-
bidity and mortality of isolated AVR has
fallen. In summary, we believe that clini-
cians should redouble their efforts to em-
phasize earlier surgical indication to avoid
urgent and emergency surgery in elderly
patients.

Mitral Valve Repair

Mitral regurgitation is the second common-
est valvular heart lesion in elderly patients
in industrialized countries (58). Although
the optimal timing of intervention in el-
derly asymptomatic patients with mitral re-
gurgitation is controversial, the ACC/AHA
guidelines recommend surgical interven-
tion in symptomatic patients who present
with severe MR (80).

In a recent study conducted for the Euro-
pean Society of Cardiology, Mirabel et al

found that mitral valve repair was denied
in 49% of patients with severe symptom-
atic MR, with older age one of the main
reasons cited (58).

A potential explanation is that the feasibil-
ity and efficacy of mitral valve repair in oc-
togenarians remains controversial, as many
surgeons prefer replacement in the interest
in performing expeditious surgery, espe-
cially if more complex pathology or comor-
bidities are present.

We collected data on 79 consecutive octoge-
narians undergoing mitral valve repair with
or without concomitant CABG or tricuspid
repair from 1/2002 to 12/2008 in our insti-
tution. The mean age of patients was 83 + 5
years).

Operative mortality rate was 5% and 2 of
the 4 deaths occurred in patients undergo-
ing reoperation for ischemic MR. Overall
90-day mortality for survivors of the ini-
tial hospitalization was 5% (n=4). Major
postoperative morbidities included me-
chanical ventilation >72 hours (n=12,
15% ) and renal failure requiring dialysis
(n=5,6%).

No patient experienced a postoperative
stroke or required re-operation. Postop-
erative transthoracic echocardiography
showed none-trace MR in 97 % . No patient
required mitral re-repair. Actuarial survival
at 1- and 3-years was 86 % and 77 % respec-
tively, with an unadjusted survival superior
to 60 % at 5 years, similar to that of an age-
matched population.

Therefore, based on our own experience,
mitral valve repair in a reference center
provides excellent results in most octoge-
narians, with low operative mortality and
postoperative morbidity, and good mid-
term results.

We can conclude that cardiac surgical pro-
cedures can be performed safely and with
therapeutic benefit in elderly patients, re-
gardless of age in those carefully selected
candidates (81).
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Figure 3 - Unadjusted (A) Kaplan-Meier survival curves for octogenarians after aortic valve replace-
ment (A) and mitral valve repair (B) compared to the survival of an age and gender matched US popu-

lation.

LONG-TERM OUTCOME

Our own experience with octogenarians
undergoing AVR suggested that outcome
and long-term survival can be similar to
that of gender and age matched population.
Previous publications on survival after
AVR in elderly patients have traditionally
reported one, three, and five year surviv-
als ranging from 83-89 %, 79-80 %, and 61-
63 % respectively. Our results in octogenar-
ians are similar: after a mean follow up of
4.0+2.5 years, 1 and 5-year survival rates
were 90.7+1.8% and 66.3+3.6 % for octo-
genarians vs. 96.2+0.4% and 86.8+0.8%
for younger patients. Among predictors of
late death in octogenarians markers for late
post-operative comorbidities with a strong
negative impact on life expectancy includ-
ing extensive aortic calcification, concomi-
tant CABG, and previous renal failure or
stroke were most significant. Congestive
heart failure at the time of surgery was a
strong independent predictor of late mortal-
ity, underlining the need for early, elective
intervention in octogenarians identified as
surgical candidates, and close follow-up of
those who

The institutional results in octogenarians
undergoing CABG are similar to those
achieved with those octogenarians who
underwent AVR, and highlighted that cur-
rently long-term survival and quality of life
in these particular patient population can
match that of octogenarians in the general
population.

However, there is a marked difference
when we compare long-term outcomes to
the younger patients undergoing the same
surgical procedures. Besides the granted
difference in age and biological long-term
survival, previous studies have pointed out
that during the last decade survival in oc-
togenarians undergoing CABG can reached
up to 87% at 1 year, 78 % at 3 years, and
66% at 5 years. Our institutional expe-
rience and analysis revealed that after a
mean follow-up time of 3.6 + 2.5 years, 1-
and 5-year survival rates were 90.3 £2.1%
and 63.8+4.8% for octogenarians versus
96.3+0.6% and 88.8+1.3% in younger
patients (p<0.001), suggesting that the
common comorbidities in the elderly group
may preclude any benefit on long-term sur-
vival due to a better surgical outcome and
perioperative management.
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FUTURE DIRECTIONS

Additional clinical research in cardiac geri-
atric anesthesia (preoperative optimization
of the patient, brain protection, improve-
ments in surgical and perfusion techniques,
prevention of complications, new discover-
ies in organ protections) will further con-
tribute to improve surgical outcome, and age
alone should not therefore be a precluding
factor for any indicated cardiac surgery.
The term “frailty” was defined as a state
of multisystem impairment and increased
vulnerability to adverse outcomes. How-
ever, how best to generalize its use is de-
bated. The principle is to assess “deficits”
such as symptoms, signs, diseases, disabili-
ties or abnormal laboratory, radiographic or
electrocardiographic findings, which relate
deficit accumulation to the individual risk
of death.

The more deficits a patient presents with,
the more likely that person is to be frail,
independently of age. Therefore, when
expressed as an index, frailty is often ex-
pressed as a ratio of deficits present to the
total number of deficits considered. It is
well known that the frailty index is strong-
ly associated with the risk of death, institu-
tionalization and worsening health status,
especially when an increasing number of
variables are included in the scoring sys-
tem. The standardization and reproducibil-
ity of the findings in relation to the frailty
index is of interest because none of the re-
ported systems or calculators considered
the same deficits (82). This finding suggests
that frailty involves a complex network of
biological variables and may be measured
in many ways.

In order to encourage and propose a more
widespread evaluation and application of
frailty indexes, several geriatricians have
attempted to refine the term and validate
an applicable index with potential to be
posterior generalized to any medical field.

In a very recent publication by Ensrud and
colleagues, the authors conducted a pro-
spective multi-center study to compare the
validity of a simple three-variable frailty
index (weight loss, inability to rise from a
chair, and poor energy) with a more com-
plex and specific skills-required one such
as the Cardiovascular Health Study index
(83). After the analysis, they concluded
that parsimonious scores are able to pro-
vide an operational definition of frailty
that predicts falls, disability, fracture, and
long-term mortality as accurately as the
more complicated index. Therefore, simple
indexes may provide a useful phenotype of
frailty to identify high-risk older patients
in any clinical practice, suggesting that the
generalization of their applicability must
be expedited, particularly in the setting of
achieving a tailored surgical planning.
Furthermore, Fillit and Butler recently pub-
lished a special article on what they called
“The Frailty Identity Crisis” and discussed
about the psychological changes associated
with frailty, especially in light of an up-
coming surgical procedure or intervention
(84). As a result of a longer life-expectancy,
maximizing functional independence and
quality of life during the years of frailty has
become the main goal of the current geri-
atric medicine. The authors proposed that
a better understanding, assessment and
recognition of physical frailty can assist
individuals to anticipate and manage as-
sociated social and psychological changes,
transforming passive acceptance into an
adaptive and robust response to frailty and
consequently enabling predisposition to re-
ceive an appropriate care.

CONCLUSION

Advanced age is still viewed as a relative
contraindication to cardiac surgery. The
significant improvement in operative out-
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comes in very elderly patients, combined
with the increasing recognition that more
sophisticated markers of frailty than age in
isolation predict adverse results after sur-
gery, mean that this view point is chang-
ing.

Very elderly patients therefore continue to
make up a growing proportion of the cardi-
ac surgical population: a clear understand-
ing of the impact of age on perioperative
management and outcomes will be increas-
ingly important to clinicians involved in
their care.

No conflict of interest acknowledged by the authors
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