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Abstract

Objectives: To determine long-term results of aortic valve agpiment (AVR) in patients 80 years old or older,
and assess the factors influencing perioperatiteooe.M ethods; Data were reviewed on 83 consecutive
octogenarians, undergoing aortic valve replacemetteen 1992 and 1997. There were 66 women and &7 me
(mean age: 82.8 years). Fifty-seven patients (69&6¢ in New York Heart Association (NYHA) class- I

and six had previous myocardial infarction. Threttgods had previous percutaneous aortic valvultpldahere
were 19 urgent procedures (23%). Coronary artepagy grafting (CABG) was performed on 21 patients
(25%). Possible influence of preoperative and dperaariables on early and late mortality was perfed with
univariate and multivariate statistical analysigl aurvival was estimated with the Kaplan-Meier el

Results: Operative mortality was 13% (9% for AVR, 24% for RMCABG). Postoperative complications were
respiratory failure in 19 patients, atrial fibritilan in 19, hemodialysis in four, myocardial infaon in four and
stroke in two patients. Five patients required paadeer insertion for permanent atrioventricular klddedian
hospital stay and intensive care unit stay wer8 £94.2.2 days and 7.9 + 3.4 days, respectively tivariate
predictors of hospital deatP < 0.05) were percutaneous aortic valvuloplasty, NYtl#ss 1V, and urgent
procedure. Mean follow-up was 26.5 months. Sunatdl,2, and 5 years was 98.5 + 1.4% (63 patidnisig,
93.4 £ 3.2% (47 patients at risk), and 78.2 + 6(8% patients at risk), respectively. Preoperatiymcardial
infarction and urgent procedure were independesdiptors of late death. At most recent follow-up¥®were
angina free and 81% were in class I-@bnclusions. Aortic valve replacement in octogenarians can be
performed with acceptable mortality. These restittss the importance of early operation on eldealyents

with aortic valve disease. Both long-term survizatl functional recovery are excellent.
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1. Introduction

The increase in life span of European and Americguujations over the past decades has resulted in a
significant increase in the number of people agext 80 years. Based on statistical data derivad fro
population studies, life expectancy varies fronamarage of approximately 8.1 years at the age gE86s to 6
years at the age of 89 years [1].

With this ageing of the population and the greatar of non-invasive diagnostic techniques, padityl
echocar-diography with two-dimensional Doppleragtinography, the diagnosis of symptomatic aortiveva
disease, particularly aortic stenosis, is becormogeasingly common [2].

Recent reports reveal that cardiac operationsefi@cted elderly individuals who have otherwise gpbwsical
and mental health can improve mortality, morbiditd quality of life [3-6]. However, the outcomesgn not
completely defined, especially for valve procedures

To analyse these issues further, we have reviewedasly and long-term results in patients aged&fry and
over who underwent aortic valve replacement (AVR)w institution, between January 1992 and Novembe
1997.

2. Methods
2.1. Patients

Records of 83 patients who underwent AVR, with @haut concomitant procedures, were reviewed. Altot
46 preoperative, operative and postoperative vi@salvere recorded. Follow-up information was olgdifrom
all hospital survivors through clinic visits andnaral letters, and was 100% complete. Mean followvap 26.5
months, and cumulative follow-up was 206 patierdrgeBetween February and March 1998, all known
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survivors were questioned to determine generattinstdtus, presence or absence of chest pain, egspn
angina pectoris, postoperative New York Heart Aggmmn (NYHA) functional class and quality of life.

Table 1 Patient clinical characteristics. MI, myocardial arttion; COPD, chronimbstructive pulmonary
disease.

Variable No. of patients (%)
Men 17 (21)

Women 66 (79)

Age (years) 82.8+22

Status - elective 64 (77)

Status - urgent 19 (23)

New York Heart Association - class Il 31 (37)
New York Heart Association - class IV 26 (31)

Previous Ml 6 (7)
Diabetes mellitus 9(11)
Hypertension 33 (40)
Hypercholesterolemia 8 (10)
Smoking 7 (8)
COPD 34
Preoperative atrial fibrillation 13 (16)
Preoperative pacemaker 8 (10)
Renal insufficiency 34
Previous vascular surgery 6 (7)

Prior percutaneous aortic valvuloplasty 3 (4)

Coronary artery disease was defined as a reduativassel diameter by at least 50% in one viewamnrmary
angiography. Stenosis to this degree in the la#raor descending system, circumflex system, drtrapronary
system was used for the criterion of single, douidriple vessel disease. Urgent operations wefimed as
operative procedures performed in patients whosela@ted symptoms prompted urgent hospital adomgsr
evaluation and who were judged to be too unstalldicharge before surgery. Operative mortalitg &y
death occurring within 30 days of the operatiod@ath during the same hospital admission as thextiqe.
Postoperative course was followed up in terms eédiing, cardiac and renal status, assisted veéotildtiration
and neurological events. Congestive heart failuae determined by the presence of pulmonary comgesti
opacities consistent with oedema on chest roenggants. Perioperative myocardial infarction wasrtdias
either a new Q wave or the elevation of the mydehfthction of creatinine kinase in associatiothapersistent
ST segment changes or a new conduction abnorm@tityke was defined as any neurologic deficit lastin
longer than 24 h, even if the deficit resolved befoospital discharge.

Anaesthesiological protocol was the same througtiasiperiod, extracorporeal circulation was perfed with
a membrane oxygenator, and myocardial protectied asld crystalloid cardioplegia solution addedofoical
cooling.

2.2. Statistical analysis

Distribution for all relevant variables was expesbgither as percentages or as mean = SD. Theseffect
nominal risk factors, such as the presence of angin early mortality were evaluated univariatelthv? test or
Fisher's exact test. The effects of continuous kl$a such as age, were univariately evaluatedtwithsample
t-tests or with Wilcoxon rank sum tests when neagsszombinations of risk factors were multivarigtel
evaluated with multiple logistic regression mod&srvivorship to death, for all patients and famalspital
survivors, was estimated with the Kaplan-Meier rodthlro assess separately those risk factors refafate
survival as distinct from operative deaths, we ysed only hospital survivors. Nominal risk factéws survival
were assessed with log-rank tests. Continuous mregalsuisk factors, such as age, and combinatibrislo
factors, both nominal and continuous, were evatbati¢h Cox's proportional hazard modelsPAialue < 0.05
was considered statistically significant.

3. Results
3.1. Patient population

The population consisted of 83 consecutive patiemtging in age from 80 to 89 years who underwenRAV
either alone or in combination with other proceduf@linical characteristics of these patients isted in Table
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1. Most common presenting symptoms were dyspnexertion in 70 patients (84%), congestive healtifai
in 51 patients (61%), angina in 48 patients (58¥} syncope in 21 patients (25%).

Assessment of left ventricular function showed Biatpatients (7%) had poor function, defined agjection
function of <35%. Mean ejection fraction was 58.83:7%. Mean valve area was 0.52 + 0.02,¢nean valve
gradient was 66.0 £ 17.7 mmHg. Mean LVEDP was 22/33tmmHg. Twenty-one patients (25%) had
significant coronary artery disease.

Aortic stenosis was the predominant valvular lesin64 patients (77%), followed by combined aostienosis
and insufficiency in 18 patients (22%) and aontigufficiency in one patient. Valvular disease imeal calcified
lesions in 80 patients (96%), bicuspid valve inpafients (14%), myxo-matous degeneration in seatems
(8%), rheumatic disease in two patients (2%), artbearditis in one patient.

Stented bioprostheses were implanted in 74 pat{888), stentless bioprostheses in seven pati8#i, @nd
mechanical valves in two patients (2%). Averageeaize was 21.1 mm. Additional CABG was perforrired
21 patients (25%), respectively for one-vesseladisan 10 (11%), two vessels disease in eight (1af) three
vessels disease in three (4%). Mean cardiopulmdnggss time was 103.5 + 40.5 min, and mean amdiEs
clamp time was 66.0 £ 21.4 min.

Table 2 Operative results

Variable No. of patients (%)
Death 11 (13)

Stroke 2(2.4)

Myocardial infarction 4 (5)

Pneumonia 13 (15)

Prolonged mechanical 19 (23)

ventilation (>48 h)

Pacemaker 5 (6)

Dialysis 4 (5)

Arrhythmias 22 (26.5)

Re-exploration for bleeding 3 (3.6)
Sternal wound reoperation 1 (1.2)
Pericardial drainage 3(3.6)
Length of stay (days) 19.8+12.2
Prolonged stay (>14 days) 38 (46)

3.2. Postoperative complications

Early postoperative complications are listed in Tébl&rrhythmias occurred in 22 patients (26.5%)wbbm
19 had atrial fibrillation or supraventricular tgclardia, and three had ventricular tachycardia. Agnt9
patients (23%) requiring prolonged (>2 days) meatasiventilation, 13 (15%) had pneumonia. Two pdten
(2.4%) developed cerebrovascular accident, of whidhcompletely recovered before hospital dischargety
patients (36%) had no postoperative complicatibeagth of hospital stay averaged 19.8 + 12.2 dayduding
two patients with stays longer than 50 days.

3.3. Hospital mortality

Hospital deaths occurred in 11 patients (13%), lnittv nine (10.8%) represent 30-day mortality. Gf 11
patients, three were men and eight were women. gétients were operated on urgently and six weesated
on electively. Six patients had aortic valve replaent alone, and five had combined AVR-CABG. Seven
patients were NYHA class IV. Three patients withviwas percutaneous aortic valvuloplasty died. Cauge
hospital death were myocardial infarction in foatipnts, respiratory insufficiency in four, and tigystem
organ failure in three patients. Univariate analydi46 perioperative variables showed four vaeslifTable 3)
associated with operative mortality. Only threeatales, NYHA functional class IV, urgent proceduaad
previous percutaneous valvuloplasty remained $itaily significant independent variables predigtearly
mortality on multivariate logistic regression arssy
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Table 3 Preoperative variables of operative mortality. Mlyagardial infarction;NYHA, New York Heart
Association.

Variable Univariateanalysis Multivariate analysis
(P value) (P value)

Previous percutaneou: 0.002 0.01

valvuloplasty

Preoperative Ml 0.006 0.052

NYHA functional class 0.011 0.035

Urgent procedure 0.028 0.02

3.4. Late mortality

Seventy-two patients were discharged from hospiahtal of 11 patients had died at follow-up. Jaodcauses
resulted in four deaths (36.5%), and non-cardiasesiresulted in seven deaths (63.5%). Long-termivalir
after aortic valve replacement is depicted in Eig-or hospital survivors, survival at 1, 2 andeang was 98.5 +
1.4% (63 patients at risk), 93.4 + 3.2% (47 pafiaaitrisk), and 78.2 + 6.9% (six patients at risg$pectively.
Univariate analysis of 40 preoperative variablesigdd five variables associated with late mortditstble 4).
Two variables, urgent procedure and preoperativecargtial infarction, remained statistically sign#itt as
independent predictors of late mortality by muki@ox-regression.

Fig. 1. Survival curve of all 83 patients and of 72 hodpsiarvivors aged 80 years and older undergoing AVR.
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Table 4 Perioperative variables of late mortality among hitelpsurvivors. AS, aortic stenosis; Al, aortic
insufficiency; MI, myocardial infarction; EF, ejeoti fraction.

Variable Univariate analysis Multivariateanalysis
(P value) (P value)

Preoperative Ml 0.009 0.003

Urgent procedure 0.012 0.035

Preoperative pacing 0.012 0.35

AS and Al 0.026 0.22

EF <35% 0.042 0.64

Stented bioprostheses  0.065 0.34

3.5. Quality of life assessment

We did not experience valve-related complicatieugsh as thromboembolism, bleeding events, prostiialve
endocarditis, structural failure or reoperation.

At the time of follow-up, NYHA functional class aradtivity level also were assessed. The majorityatients
were in NYHA class | (41/61, 67%) and class Il @B/25%). Patient activity level was rated as hedejined
as running or lifting heavy objects; moderate, mdi as ability to do cleaning; light, defined asvitees of

daily living; and bedridden. Patients often ratieeiit activity level as heavy (13/61, 21%), or mader(29/61,
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48%). Among the 61 long-term survivors, 92% beldetieat having heart surgery after age 80 yearsangsod
choice, and similarly 88% felt as good as, or loélten they had preoperatively.

4. Discussion

The elderly population continues to expand in westeuntries, and acquired heart disease is a lgadinse of
death among the elderly [7]. Because aortic vahvtilsease remains a common problem in the elderly,
increasing numbers of elderly patients are presegritir surgical evaluation of symptomatic valveedise.
Controversy continues to exist as to whether agetice replacement represents a prudent expendifurealth-
care resources in this population [5,8,9].

The natural prognosis of severe aortic stenosimiaaus: 90% of patients with angina and syncopd dighin
3 years of the onset of symptoms and if heartfaiuas present, death occurred within 2 years Béljoon
aortic valvuloplasty has been proposed as an aligeto operation in the treatment of aortic vadtenosis
[11]. Nevertheless, published hospital mortalitygad from 3 to 10% [12,13], and hospital morbidifgm 10 to
25%. Furthermore, immediate restenosis (within Jf@deurred in 25% of patients, and 66% had restenos
within 6 months [13]. Survival curves showed ldsm180% survival at 1 year, and functional improgatdid
not occur in all patients [13].

Early reports of AVR in elderly patients showed haglerative mortality rates; however, recent reploaige
shown mortality rates of 2-10% for isolated AVR [14]. In a recent study by Akins et al. [14], haapi
mortality in 105 octogenarians who had isolated AV&s 7.6%. Similarly, Tseng et al. [16] reported B6
operative mortality among 247 elderly patients §80years old) who underwent isolated AVR.

Our hospital mortality for 62 patients who undertvienlated AVR was 9%. These results show that AdR
be performed with an acceptable risk in patierdgiothan 80 years of age. Significant improvemerstirgical
outcome has been ascribed to advances in myocardigiction, anaesthesia and postoperative critiad.

We sought to define risk factors that would be foteds of early death in this elderly populationuliivariate
logistic regression analysis showed that the ordpperative risk factors associated with operatiogtality
were NYHA functional class IV, previous percutangealvuloplasty, and urgent procedure. After syrger
myocardial infarction was harbinger of a poorercoute. Poor left ventricular function was also pecéde of
hospital death in two series, respectively fromTegas Heart Institute [15] and from the John Hopkiospital
[16]. Elayada et al. [15] also found hypertensiod eoncomitant surgical procedures to be associaitbdearly
mortality. Galloway et al. [17] showed emergencemaion, isolated aortic regurgitation and previocasliac
operation to be predictive of operative mortalitys important to note that in our experience vigvas aortic
valvuloplasty was an independent factor predictipgrative mortality. However, it is possible tHadge
patients were initially felt to be poor surgicahdidates.

In our series, age itself was not a predictor. Birlyi, age was not a predictor in the recent staglfseng et al.
[16].

Our postoperative complication rate was somewtt (84%). Pulmonary insufficiency or infection wase of
the leading causes of postoperative morbidityhésé elderly patients, we are now having encougagisults
with partial sternotomies, early extubation (l¢smt6 h postoperatively) and more vigorous pulmptilet.
Among the 22 patients who developed postoperatigtimias, 19 had atrial fibrillation or supraveotlar
tachycardia that was rapidly treated with eithéraivenous antiarrhythmic agents or cardioversidre T
incidence of other postoperative complications saghtroke, dialysis, myocardial infarction, orpertion,
was comparable with other recent reports [14,16].

For hospital survivors, survival at 1, 2, and 5rgeaas 98.5 £ 1.4%, 93.4 + 3.2%, and 78.2 + 6.%4pectively.
These survival rates are comparable with other stuaind show good long-term survival despite advage
[15,16,18].

In our study, previous myocardial infarction andent procedure were preoperative risk factors ptieéi of
late mortality, by multivariate analysis. Theseutesssuggest that elderly patients should be refefor
operation as early as possible to prevent urgestabipns or advanced stage disease. Urgent opeedio was
predictive of late mortality in other recent stuglj@3,19]. When survival was stratified based ageuocy of
operation, our survival for elective surgery wasl981.9%, 96.0 £ 2.8% and 87.1 + 6.5% at 1, 2, agdars,
respectively, as compared with 92.8 + 6.9%, 83108% and 42.7 + 16.7% at 1, 2, and 5 years, ré&sphc
for urgent operations. Clearly, referral of eldgrbtents before end-stage disease requiring uogemations is
paramount to long-term survival.

Of at least equal importance to the elderly asigatvis quality of life. In this study, 92% of Igrterm survivors
believed in retrospect that having decided to leardiac surgery after age 80 years had been acjmice.
Furthermore, at a mean follow-up of 26.5 monthdqueratively, 72% of survivors were still living ladme or
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with their families. Finally, we did not experiencalve-related complications, such as bleeding &syen
thromboembolism, prosthetic valve endocarditisjcttrral failure or reoperation.

We currently believe the bioprosthetic valve is shéest cardiac valve substitute in the octogensria report
by Jamieson et al. [20] states that structuralritegion of tissue valves is limited in the eldeplopulation.
Because systemic anticoagulation is rarely requivagprosthetic valves have a reduced incidence of
haemorrhagic and thrombotic complications comparigd mechanical valves [21]. Furthermore, the use o
stentless valves allows for implantation of largeystheses, which in our study has beneficial &ffen long-
term survival, however, without reaching statidtgignificance.

Aortic valve replacement combined with coronargprtbypass grafting resulted in a 24% early- at@.8%
late-mortality. This is noticeably higher than th8% early mortality recently reported by Akins Et[a4], but
comparable to the 28% early and 40% late mortedipprted by Fiore et al. [22], which, however, somewhat
older series. Our higher operative mortality coirdpart, be explained by the significant prepoadee of
women (4:1). In other reports, female sex has l@endependent predictor of both early and latetatior in
the elderly, both for isolated AVR [23], and for RMvith CABG [24].

Conventional practice suggests that revasculaoizathould be performed at the time of aortic valve
replacement if major coronary artery stenosis é&e@nt, regardless of the presence or absence iobd2§].
Reports [26] in younger patient populations indéddiat myocardial revascularization does not irsgehe
operative mortality of valve replacement, and tectional result may be improved by relieving theptoms
of angina and providing improved myocardial pratact This aggressive approach requires prolongeeisic
time and may not be appropriate in the octogensrife now tend to believe that in octogenarianky, throse
with critical ( > 80%) coronary lesions or sevengjiaa should undergo concomitant coronary bypaefiigg.
Less than complete revascularization may be an tatdepalternative in this elderly subset of pasemben
congestive heart failure is a primary indicationdperation.

In summary, AVR can be performed in patients 80yeaolder with acceptable mortality, good longte
results and good quality of life. Preoperative faktors associated with early mortality involveyious
percutaneous valvuloplasty and NYHA functional sl&$, whereas myocardial infarction was a predictoliate
mortality. Urgent procedure was an independentipt@dof both early and late mortality.

We believe octogenarians with aortic valve disesgrild not be denied the benefits of surgery ¥ e
reasonably good surgical candidates, are physiatigiand mentally able to withstand the stressunfiery and
have good motivation for an improved life style.
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