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M echanical versus Biological Aortic Valve Implantsin the
Elderly. A Comparison of Early and Mid-Term Results

Lars I. Thulin, Johan L. Sjogren

Lund, Sweden

Objective - Our aimwasto compare, inanon rando-
mized study, the surgical outcomein elderly patients with
mechanical (Group 1; n=83) and bioprosthetic valve im-
plants (Group 2; n=136).

Methods - During a three year period, 219 patients
>75 years underwent Aortic Valve Replacement. The
groups matched according to age, sex, comorbidity, valve
pathology and concomitant Coronary Artery Bypass
Surgery. Follow-up wasatotal of 469 patient-years(mean
follow-up 2.1 years, maximum4,4 years).

Results- Operativemortality waszeroandtheoverall
early mortality was 2.3 % (within 30 days). Actuarial sur-
vival was87.5+ 4.0% and 66.1 + 7.7% (NS) at 4 yearsin
Group 1and Group 2, respectively. Freedomfromvalve-re-
lated death was 88.9 + 3.8% in Group 1 and 69.9+ 7.9%
(NS inGroup 2 at 4 years.

Conclusion - Aortic ValveReplacement intheel derly
(> 75years) isasafeprocedureevenin caseswhereconco-
mitant coronary artery revascularization is performed.
Only a few anticoagulant-related complicationswerere-
ported and this may indicate that selected groups of el-
derly patientswith significant life expectancy may benefit
frommechanical implants.
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A degenerative aortic stenosisisthe most common
valvelesion in elderly patients and aortic valve replace-
ment has become the treatment of choice. Because of the
demographic changesin Western countriesand the advan-
cesinsurgical techniquesand post-operative management,
thereareanincreasing number of elderly patientsreferredto
open heart surgery . At our department therewasa33%in-
creasein patientsover 75yearsacceptedfor aorticvalvere-
placement with or without concomitant revascularization
during the study period. Several studies have shown that
aorticvalvereplacement in patients 75 yearsand older can
be performed with an acceptabl e operative mortality and
morbidity 2°. In proceduresincluding heart valve replace-
ment, thesurgeon must makeanimportant decision between
bioprostheses and mechanical heart valves. According to
previousstudies, ageper se,isnotavalidcriterionfor any ty-
peof valve. Instead individual factorsmust be considered®.
Bioprosthesesin elderly arewidely accepted and implanted
duetofreedom of anticoagulant-related adverse eventsand a
low incidenceof thrombo-embolismand valvethrombosis*”.
Instead thereisahigher incidenceof re-replacementsbecause
of limited durability of thebiological vaveduetostructural de-
terioration. Patientshave anincreased life expectancy and
therewill beagrowing number of very old patientsfacinga
re-operation 10-15yearsafter theinitia implantation, witha
significant higher operativemortality risk 8 Recently publi-
shed studies suggest that mechanical valve prostheses are
asafeoptioninelderly patients. Thereisalow incidenceof
thrombo-embolic complicationsin patientswithwell-mana-
ged anticoagulant therapy. Studies suggest agood quality
of lifealsoin patientswithamechanical heart valveprosthe-
sis. Our study wasinitiated in order to study the early and
lateresultsin elderly undergoing aortic valve replacement
andto evaluatetheresultsof bioprosthesesand mechanical
valveimplantsin patientsat age 75 and ol der.

M ethods

We have performed aretrospective and non randomi-
zed study of 219 patients(mal e 39%/femal e 61%) who con-
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secutively underwent open heart surgery during athree
year period at our institution. Thepatientswereall 75years
and older (mean, 78.6+£2.9; range 75-91) at timeof surgery
andthey al had an aortic valvereplacement with or without
concomitant revascularization. None of the patients had
undergone aprevious cardiac operation.

The patientswere divided in two groups: one group
(136 patients) received abiological tissuevalve, apericar-
dial Mitroflow prosthesis(Mitroflow International Inc., Ri-
chmond, BC, Canada). Theaother group, 83 patients, received
amechanical valveimplant in the aortic valve position.
Threetypeswereused: Sorin Monostrut, 45 patients(Sorin
BiomedicaCardio, Saluggia, Italy); CarboMedicsbilesflet,
30 patients(Sulzer Carbomedicsinc., Austin, TX, USA) and
St. Judebileeflet (St. JudeMedical Inc., St. Paul, MN, USA)
in8 patients. Whether apatient received abiological valve
substituteor amechanical prosthesiswasdependent onthe
responsible surgeon’s personal preferencesbased onindi-
vidual patient related factors. Thesurgical procedureswere
performed viaamedian sternotomy and standard techni-
guesin cardiopulmonary by-passwith moderate hypother-
mia, cold antegradecrystall oid cardioplegiacombined with
topical coolingusingicedush. All prostheseswereimplan-
ted with astandard interrupted inversed mattressed suture
technique. Operativedataaresummarizedintablel.

The patients' clinical characteristicswere collected
preoperatively fromrelevant medical records(Tablell). The
two groupsmatchedin age, sex, typeof aortic valve patho-
logy and severe associated disease. The patients had seve-
reassociated diseasesin 28% (23 patients) and 34% (46 pa-
tients) in the mechanical valve and bioprosthetic valve
group, respectively. All patients underwent preoperative
coronary angiography to confirm any concurrent coronary

Table Il — Preoperative clinical characteristics of the patients
(n=219)
Mechanical Bioprostheses
implants
Ne of patients 83 (38%) 136 (62%)
SexMde 32 (39%) 54 (40%)
Femde 51 (61%) 82 (60%)
AgeMean 78,1 78,9
78 78
Median SD 25 39
Range 75-86 75-91
80 years or older 22 (27%) 48 (35%)
Aortic valve lesion 67 (81%) 115 (86%)
Aortic stenosis
aortic insufficiency 0(0%) 2(1%)
Combined pathology 16 (19%) 19 (14%)
Preoperative
comorbidity 23 (28%) 46 (34%)
CVA 2(2%) 5(4%)
DM 4(5%) 11 (8%)
Pulmonary insufficiency  5(6%) 10 (7%)
Carcinoma 1(1%) 4(3%)
Arrythmias 3(4%) 3(2%)
Miscellaneous 11 (13%) 16 (12%)
SD- standard deviation.
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Tablel —Operativedata
Mechanica Bioprostheses  p value

implants (n=83) (n=136)
Valvesize(mm)
19 3 0
21 46 76 NS
23 26 47 NS
25 6 13 NS
27 1 0
29 1 0
By-passtime (min) 111 (SD 37) 113 (SD 29) NS
Aortic-clamp 81 (SD 22) 81 (SD 20) NS
time(min)
Concomitant
Revascularization 31 (37%) 67 (49%) NS
SD- standard deviation.

artery disease. Coronary artery disease (CAD) wasdefined
asareductioninvessel diameter by at | east 50% on corona-
ry angiography. In the bioprosthetic valve group 49% (67
patients) of the patients underwent concomitant coronary
artery by-pass grafting. Corresponding figure for patients
with mechanical valve prostheses was 37% (31 patients).
The concomitant revascul arization was performed with a
mean of 2,5 graftsandtheleftinternal mammary artery was
used in 50 patients (51%).

I ntravenous continuous heparin anticoagul ation the-
rapy was started on the first postoperative day in all pati-
ents. Heparinwasadministrated until the prothrombintime
could beadjusted by daily warfarin administration. There-
commended anticoagul ationlevel wasaprothrombintime
of 15-25% (internationa normalizedratio, INR2.83t01.95).
Patientswith abioprosthesi sweretreated withwarfarinfor
3monthspostoperatively (unlessatrial fibrillation or other
reasonsindicated prolonged anticoagul ant therapy). After
discharge, the referring physician or an anticoagul ation-
reception at the hospital, staffed with authorized nurses,
made the routine check-up and administration of warfarin
according to the anticoagul ation protocol.

Allthepatients' recordswerecheckedtoabtaininfor-
mation on any possible complication. Thefollow-up was
100% compl ete and represented 469 patient-yearswith a
mean of 2.4+1.3 yearsin the mechanical valve group and
2.0+1.2 yearsin patientswith abiological valveimplant.
Maximumfollow-uptimewas4.4 years. Weused theguide-
linesof The Society of Thoracic Surgeonsand The Ameri-
can Associationfor Thoracic Surgery for thedefinitionsof
morbid eventsand mortality °.

Statistical analysisused were chi-squaretest and Stu-
dent’st-test for inter-group comparisons. Actuarial survival
estimateswere cal culated and plotted according totheK a-
plan-Meier method. Thelog-rank test (Cox-Mantel) was
used for comparison of the actuarial overall survival and
event-free curves, respectively, between the two groups.

Results

Theoverall early mortality (within 30 days) was2.3%.
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Early mortdity was4.8% (4/83) in patientswith mechanical
valvesand0.7% (1/136) in patientswith abioprosthetic val-
veimplant. Thecausesof in-hospital deathinthe mechani-
cal implant group were: two patients with post-operative
myocardid infarction, onepatientwithmyocardia infarction
and progressive heart failure, and one patient with multiple
organic failure. There were only one early death in the
group of patientswho received abioprosthesis. Thispatient
died from aortic dissection at the cannulation siteresulting
inheart tamponade. Thediagnosiswasconfirmed at autop-
sy. Therewasno significant differencein length of hospital
stay between thetwo groups. Patientsstayed at theintensi-
vecareunit for mean 3.45 days. The median length of total
post-operative stay at the hospital before discharge was
13.3+5.1 daysinthemechanical valvegroupand 13.7+4.6
daysinthebiological vavegroup.

After hospital dischargeand withinthefollow-uptime,
5 patients died in the mechanical valve group and 20 pati-
entsdiedinthebioprosthetic valvegroup. Therewere4 car-
diac-related deathsin the mechanical valveimplant group:
heartfailurein2, myocardid infarctionin 1 (not classified as
avalve-related death dueto the patientsconcomitant coro-
nary disease) and anti coagul ant-rel ated hemorrhage (cere-
brovascular accident) in 1 patient. Non cardiac-related
death occurredin 1 patient with urosepsis and subsequen-
tly multipleorganicfailure. Inthebiological valvegroup 11
deathswere dueto cardiac causes: heart failurein 4, myo-
cardial infarctionin2 (noneof thesetwo deathswereconsi-
dered valve-related dueto theangiographic findingsof co-
ronary lesionsor the presence of anginapectoris) and cere-
brovascular accidentsin 4 patients. One (1) patient with a
Mitroflow bioprosthesis devel oped an endocarditis and
wasreadmitted after 4 months. Thispatient underwent reo-
peration and had the bi ol ogical valvereplaced for amecha
nical implant, but the patient later succumbed from postope-
rative cardiogenic shock. Other non cardiac causes of late
deathswere: carcinomain 4, sepsisin 2, strangulationileus
in1, gastrointestinal bleeding (no anticoagulation) in1and
aruptured abdominal aneurysmin 1 patient. The actuarial
survival, including early mortality, at 53 monthswas87.5+
4.0%and66.1+ 7.7%respectively inthemechanical andthe
bioprostheticvavegroup. Therewasno significant differen-
ce between the two groups, although atendency towards
better surviva inthemechanica group. Freedomfromvalve-
related desthwas88.9+3.8% and 69.9+7.9% respectively in
the mechanical and the bioprosthetic valve group (Fig.1)
Thiswasnot astatistically significant difference.

No patient fromthe mechanical valvegrouphad alate
non-fatal complication such asthromboembolic event, anti-
coagul ant-related hemorrhageor prosthetic valveendocar-
ditis. Furthermore, nolatereoperationwasperformedinthis
group dueto valvular dysfunction or for any other reason.

A cerebrovascul ar accident without permanent deficit
occurred 24 monthsafter implantationinone(1) patient with
abioprosthesis (no present anticoagulant therapy).

No anticoagul ant-rel ated hemorrhagewasreportedin
patientswithbiological implants.
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Fig 1 - Freedom from valve-related death in patients with mechanical and biopros-
thetic valves.

One patient with abioprosthesishad are-replacement
after four monthsdueto endocarditis(seeabove 3.2.). This
patient |ater succumbed from cardiogeni ¢ shock.

Discussion

Thechoice between different types of valveimplants
isan important issue and there has been several studies
trying to decide whether one should use amechanical or a
biological valvesubstitutein elderly patients'®*. Still there
iSno consensus on this matter. Thisisnot uniqueonly in
elderly patients 2. With advanced age the choiceis beco-
ming morecrucial, sincenegative consequencesandrelated
complicationsarelesswell tolerated by theaged organism.
Therearediminished marginal in several organ systemsin
the elderly patient, due to the normal changes associated
with senescence 2. These patients with most of their lives
behind them, haveless marginswhen undergoing surgical
proceduresand if there should beaninterventionwith good
long-term outcomeand agood quality of lifewithoutimpai-
red autonomy, one should makeasel ection based onindivi-
dud characteristicsand not onold ageaone®. Most el derly
peopleprefer agood quality of lifetolonger lifespan. Even
the very old patient with AV R has shown to benefit from
surgery withanimprovement in heart symptomsand quali-
ty of life's. What typeof valveimplant will theindividual & -
derly patient finally benefit frommost?

Withincreasing lifeexpectancy intheelderly, theuse
of mechanical valve prosthesesmay bethebest choicefor a
sel ected group of patients®18, Mechanical valveswill requi-
reamandatory life-long anticoagul ant therapy. Several stu-
diesclaimthat when properly managed, el derly patientsre-
ceiving warfarin appear to have no greater risk for hemor-
rhagic complications than do younger patients®®. A cur-
rent issue of discussion iswhether one could optimizethe
anticoagulant therapy in elderly using lower doses of war-
farin 2122, Even self-management of anticoagulationfollo-
wing patient education hasshownto beapplicablein selec-
ted elderly patients. Furthermore, recent studies have sho-
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wn that the benefit of implanting bioprosthesis not requi-
ring anticoagul ation, doesnot outweigh therisk of itslimi-
ted durability dueto structural deterioration, with aprohibi-
tiverisk of re-replacement®.

Thisstudy reportsan overall early mortality of 2.3%,
which clearly showsthat aortic valve replacement can be
safely performedinelderly patients. Thesefiguresaresimi-
lar or evenlower comparedto previously published studies,
especially considering thefact that 44.7% in the study po-
pulation had acombined surgical procedurewith concomi-
tant revascul arization.

Thefact that al patientsunderwent preoperatively coro-
nary angiography, regardless of presence of overt signs of
CAD, haslikely resultedinthehigh percentageof concomitant
CABG. It may bearguedthat therelatively low incidenceboth
peri- and postoperative deaths are aresult of our aggressive
attitudetowardsCAD. Itisinterestingto noticethatinthisnon
randomized study (but with no preoperative differencesin
patient rel ated data) ahigher early mortality inthemechanical
group was " compensated” by an increased mortality inthe
bioprostheticgroupat follow up after uptill 4.4 years.

Inour population, therewasno significant difference
between the two groupsin terms of associated diseases or
concomitant revascul arization. Therewasatendency inthe
patients who received a bioprosthesis of having ahigher
percentage of concomitant coronary artery disease. There
was no significant differencein length of stay at thein-
tensive careunit nor at thegeneral ward.

Theactuarial overall survival figureswerenot signifi-
cantly worsein themechanical valvegroup despitetheim-
posed and potentionally dangerous anticoagul ation thera-
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py. A possibleexplanationfor thisfindingisthat thesurgeon
sel ects patients according to estimated life expectancy and
makesadecisioninfavor of mechanical vaveimplants. This
group of patientswill probably livelonger and beinsucha
condition that chronic anticoagulation will be no major
obstacle. Thismay a so bereflectedintheevent-freesurvi-
val favoring the choice of mechanical prostheses.

Thefact that therewasal ow incidence of reported com-
plicationsfrom anticoagul ant trestment, both fatal and non-
fatal, may bearesult of accurate management of thewarfarin
protocol. Patients receive substantial information on chronic
anticoagul ation and awell functioning system of outpatient
careand control of PT or INRIeve sismandatory. All complica:
tionsweredocumented and evenminor episodesof bleeding or
signsof systemic embolisationwerereported.

Thereisalwaysapotential risk of biasand underesti-
mating the frequency of non-fatal anticoagulant-related
events, even though the control system and documenta-
tion were of high quality. It isimportant and necessary to
adopt the reported results with care and cautiously consi-
deritsimplications.

Inconclusion, thisstudy showsthat AV R may be per-
formed safely inelderly patientsand evenin patientsonali-
fe-long anti coagulant therapy, theincidence of valve-rela-
ted complicationsmay below. Theresultsinthisreport sug-
gest that elderly patients can benefit from mechanical val-
vestaking individual patient characteristicsinto careful
consideration accomplishing athorough risk assessment.
Furthermore, our findingsimply strongly that there should
benogeneral recommendation of valvetypeto beimplanted
based on age aone.
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