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Abstract

Introduction  and  Aim:  Isolated  aortic  valve  replacement  (AVR) in octogenarians  is associated

with increased  operative  risk, due  to  higher  prevalence  of  associated  risk  factors  and  other

comorbidities,  making  outcome  prediction  essential.  We  sought  to  analyze  operative  mortality

and morbidity  and  to  compare  the  predictive  accuracy  of  the  logistic  European  System  for

Cardiac Operative  Risk  Evaluation  score  (EuroSCORE)  I, EuroSCORE  II  and  Society  of  Thoracic

Surgeons  (STS)  score  in this  population.

Methods:  We  retrospectively  enrolled  106  consecutive  octogenarians  with  symptomatic  severe

aortic stenosis  undergoing  isolated  AVR in  a  large-volume  single  center  between  January  2003

and December  2010  and  calculated  surgical  risk  scores.

Results:  Mean  logistic  EuroSCORE  I,  EuroSCORE  II  and  STS  score  were  14.6±11,  4.4±3.1  and

4.0±2.4%, respectively.  Mean  operative  mortality  was  5.7%  (six  patients).  Two  (1.9%)  patients

suffered an  ischemic  stroke,  three  (2.8%)  required  temporary  hemodialysis  and  five (4.7%)  had  a

permanent  pacemaker  implanted.  Five  (4.7%)  required  rethoracotomy.  No myocardial  infarction

or sternal  wound  infection  was  observed.  Calibration-in-the-large  showed  overestimation  of

operative  mortality  with  logistic  EuroSCORE  I (p=0.036),  whereas  EuroSCORE  II (p=1.0)  and  STS

(p=1.0)  showed  good  calibration.  C-statistic  values  were  0.877  (95%  CI  0.800---0.933)  for  logistic

EuroSCORE  I, 0.792  (95%  CI 0.702---0.864)  for  EuroSCORE  II  and  0.702  (95%  CI 0.605---0.787)  for

STS, without  statistically  significant  differences.
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Conclusions:  These  results  suggest  that  AVR  can  be performed  safely  in selected  octogenarians.

EuroSCORE  II  and  STS  demonstrated  superior  calibration  and  should  be the preferred  tools for

risk assessment,  at least  for  this population.

Published  by  Elsevier  España,  S.L.U.  on  behalf  of  Sociedade  Portuguesa  de  Cardiologia.
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Cirurgia  valvular  aórtica  em  octogenários  com  estenose  aórtica  grave:  resultados

operatórios  e  comparação  de scores  de  risco

Resumo

Introdução  e  objetivos:  A  cirurgia  de substituição  valvular  aórtica  (SVA)  envolve  um  risco

acrescido  em  octogenários,  pela  elevada  prevalência  de  fatores  de risco  e  comorbilidades,

tornando essencial  a  predição  de  resultados.  Pretendemos  analisar  a  mortalidade  operatória

e comparar  as capacidades  preditivas  do  European  System  for Cardiac  Operative  Mortality

(EuroSCORE) I, EuroSCORE  II e o  Society  of  Thoracic  Surgeons  (STS)  score  nesta  população.

Métodos:  Analisámos  retrospetivamente  106 octogenários  com  estenose  aórtica  grave  sin-

tomática,  submetidos  a  SVA  isolada  num  centro  terciário,  entre  janeiro  de  2003  e dezembro  de

2010.

Resultados: O  EuroSCORE  I logístico,  o  EuroSCORE  II  e o STS  score  médios  foram  14,6±11,

4,4±3,1 e  4,0±2,4%,  respetivamente.  A mortalidade  operatória  foi 5,7%  (seis  doentes).  Re-

gistámos  como  complicações  dois  (1,9%)  acidentes  vasculares  cerebrais  isquémicos,  hemod-

iálise transitória  em  três  doentes  (2,8%)  e cinco  (4,7%)  implantes  de pacemaker  definitivo.

Cinco doentes  (4,7%)  requereram  revisão  da  hemostase.  Não  se  verificaram  enfarte  agudo  do

miocárdio ou  infeção do  esterno.  O  EuroSCORE  I  logístico  sobreestimou  a  mortalidade  (p=0,036),

enquanto o EuroSCORE  II  (p=1,0)  e o  STS  (p=1,0)  score  mostraram  boa  calibração.  A area  sob  a

curva  foi de  0,877  (CI  95%  0,800-0,933)  para  o  EuroSCORE  I logístico,  0,792  (CI  95%  0,702-0,864)

para o  EuroSCORE  II  e  0,702  (CI  95%  0,605-0,787)  para  o  STS  score  (p=ns  para  comparações).

Conclusões:  Estes  resultados  sugerem  que  a  SVA  pode  ser  realizada  com  morbi-mortalidade

aceitável em  octogenários  selecionados.  O  EuroSCORE  II  e  o STS  score  demonstraram  melhor

calibração e devem  ser  as  métricas  preferidas  na  avaliação  do  risco  operatório  desta  população.

Publicado por  Elsevier  España,  S.L.U.  em  nome  da  Sociedade  Portuguesa  de  Cardiologia.

Introduction

Degenerative  calcific  aortic  valve stenosis  (AS)  is  the  sec-
ond  most  common  valvular  lesion  in western  countries,
accounting  for almost  a  third  of  native  valve  disease.1,2

Due  to  its  degenerative  etiology,  the number  of  affected
individuals  rises  sharply  with  age,  reaching  around  8.1%
at  the  age  of  85.3 The  burden  of  AS is further  height-
ened  by  increased  longevity,  meaning  more  elderly  patients
are  expected  to  require  therapeutic  intervention  in  the
future.4,5 Once  severe  AS becomes  symptomatic,  the natural
course  of  the disease  leads  to  a  poor short-term  prognosis,
with  only  25%  survival  at three  years  if  left  untreated.3,4 In
the  light  of  these  findings,  aortic  valve  replacement  (AVR)  is
currently  the recommended  treatment  (class  I,  level  of  evi-
dence  B)  for  severe  symptomatic  AS,  in both  European  and
American  guidelines.6,7

Currently,  surgical  AVR  and,  more  recently,  transcatheter
aortic  valve  implantation  (TAVI)  are  the  only treatment
options  that  have  an impact  on  survival.6,8 A larger body
of  experience  supports  AVR  as  the reference  treatment,

with TAVI  being  reserved  for patients  unsuitable  for  AVR  due
to  a  high  risk  profile  or  inoperability.8 However,  the  pre-
cise  operative  risk  cutoff  figure  above  which AVR  surgery
should  be withheld  in a  particular  patient  (for  which  age
is  often  used as  a surrogate)  remains  a  matter  of ongoing
debate.  Hence,  there  is  a  need  to  describe  contempo-
rary  outcomes  of conventional  AVR  as the population  ages
and  transcatheter  options  become  available.  In  recent
decades,  cardiac  surgery  has  been  performed  with  increased
safety.  Several  series  have  consistently  reported  progres-
sively  lower  operative  mortality,  ranging  from  3.9%  to  9%,  in
octogenarians  undergoing  AVR.9---16 Medium-  and  long-term
survival  after AVR  surgery  has also  improved,  paralleling
age-matched  healthy  individuals.9,17

In  this  regard, operative  mortality  scores  can play a
role  in improving  the identification  of the  subset  of  elderly
patients  who  could  be candidates  for  conventional  surgery.
The  2003  logistic  European  System  for Cardiac  Operative
Risk  Evaluation  (EuroSCORE)  I  has  gained  widespread  popu-
larity  as  a screening  tool.18 However,  it has  shown  a  tendency
to  overestimate  mortality  in  contemporary  surgical  series
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of  elective  AVR  patients.19 To  overcome  this limitation,  an
updated  version  (EuroSCORE  II)  was  built  that further  refined
the  model  variables,  which  could  ultimately  translate  into
better  calibration  and  discriminative  power.20 Overseas,  the
American  counterpart  of  EuroSCORE  II,  the  Society  of  Tho-
racic  Surgeons  (STS)  score,  has also  been  validated  in  a  large
cohort  of  patients  and  may  be  used as  an alternative.21 How-
ever,  controversy  remains  about  the predictive  accuracy  of
these  scores  in  the elderly  and  their  relative  performance.
We  sought  to  assess  the operative  mortality  of  octogenarians
undergoing  isolated  AVR  and  to  compare  the performance  of
the  new  EuroSCORE  II against  logistic  EuroSCORE  I  and  the
STS  score  in predicting  mortality  outcomes  in this  popula-
tion.

Methods

Between  June  2003  and  November  2010,  106 consecutive
octogenarians  with  symptomatic  severe  AS underwent  iso-
lated  AVR  as  their  first  surgical  cardiac  intervention  in a
high-volume  center  and were included  in this study.  Aor-
tic  valve  disease  severity  was  graded  according  to  the
European  Society  of  Cardiology  (ESC)  guidelines  on  valvu-
lar  heart  disease.6 All patients  underwent  comprehensive
transthoracic  Doppler  echocardiographic  assessment  at the
institution’s  core  laboratory.

Significant  obstructive  coronary  artery disease  requir-
ing  concomitant  coronary  artery  bypass grafting  (CABG)
was  excluded  by  coronary  angiography.  Patients  with  asso-
ciated  valvular  lesions  requiring  intervention  were  also
excluded  from  the  study.  All  operations  were  performed
using  a  standard  approach,  with  a median  sternotomy,  the
application  of extracorporeal  circulation  and  cold  blood  car-
dioplegia.  Choice  of  type and  size  of  valve  prosthesis  was  left
to  the  surgeon’s  discretion.

Operative  mortality  was  defined  as  death  occurring
within  30  days  of  surgery  or  during  the index  admission.
Logistic  EuroSCORE  I, II and  STS  score  were  computed
using  the  respective  online  calculators,  from  data  retro-
spectively  retrieved  from  patients’  medical  records.  Since
data  on  ‘poor  mobility’  were  missing  for a  substantial
proportion  of patients,  EuroSCORE  II  was  calculated  with-
out  this  variable;  an  analysis  by  Barili  et al. showed  that
omitting  this  variable  did  not  reduce  the  discriminative
accuracy  of  EuroSCORE  II.18 Post-operative  complications
were  defined  as  myocardial  infarction  (MI),  stroke,  need
for  hemodialysis,  atrioventricular  block  requiring  perma-
nent  pacemaker  implantation,  sternal  wound  infection
and  redo  thoracotomy  for bleeding.  Variable  and  outcome
data  were  collected  retrospectively  from  patients’  medical
records.

Continuous  variables  are reported  as  mean  ±  standard
deviation  or median  (interquartile  range  [IQR]).  Categorical
variables  are  reported  as  proportions  (%).  Due  to  the  small
population  size,  calibration-in-the-large  was  performed
using  the  chi-square  test  (two-sided),  with  a  significant
p-value  indicating  reduced  calibration.  The  discriminative
power  of  each  score  was  assessed  using  receiver  operat-
ing  characteristic  (ROC)  curve  analysis  and  C-statistics  for
a  95%  confidence  level.  A  value  of  0.5  signifies  absence  of
discriminative  power,  while  a value  of 1  signifies  a perfect

result.  ROC  curves  were  compared  using  the method  pro-
posed  by  DeLong  et  al.,  in which  a  non-significant  p  means
equal  discriminative  power  (95% confidence  level).22 Statis-
tical  Package  for  the  Social SciencesTM version  21.0  (IBM  SPSS
Modeler,  Chicago,  IL) and  MedcalcTM version  6.0  (MedCalc
Software,  Ostend,  Belgium)  were  used  for  data  processing
and  statistical  analysis.

Results

Preoperative  variables

Patients’  mean  age  was  83.0±2.1  years  and  39  (36.8%)  were
male  (Table  1). The  surgical  procedure  was  performed  elec-
tively  in  96  patients  (90.1%)  and  as  an urgent  intervention
in  the  other  10  (9.9%).  Twenty-four  patients  (22.6%)  had  left
ventricular  ejection  fraction  (LVEF)  <50%,  37  (34.9%)  were
in  NYHA  class  III  or  IV,  39  (36.8%)  had  angina,  16 (15.1%)  had
extracardiac  arteriopathy  and 18  (17.0%)  presented  creati-
nine  clearance  <30  ml/min/m2.

Perioperative  variables

A  bioprosthetic  valve  was  implanted  in  all  patients  (Table  2);
MitroflowTM was  the  most  widely  used  model  (66%).  The
most  used  ring  size was  21 mm,  with  a  median  of 21  (19
mm:  14  cases;  21  mm:  49  cases;  23  mm:  40  cases;  25  mm:
3  cases).

Median  mechanical  ventilation  time  was  10  h  (IQR  8---
14  h), median  intensive  care  unit  stay  was  24  h  (IQR 14---60
h)  and  median  hospital  stay  was  9 days  (IQR  9---12 days).

Operative  mortality,  surgical  risk scores
and post-operative  complications

Operative  mortality  occurred  in six patients  (5.7%).  Causes
of  death  were  heart  failure  in  three  cases (pump  failure
in  two  patients,  patient-prosthesis  mismatch  in one),  sus-
pected  aortic  rupture  in one, sepsis  in one  and  pneumonia
in  one.

Mean  logistic  EuroSCORE  I,  EuroSCORE  II and  STS  score
were  14.6±11%,  4.4±3.1%  and  4.0±2.4%,  respectively
(Table  3 and  Figure  1).  Calibration-in-the-large  showed
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Figure  1 Operative  risk  score  calibration-in-the-large.
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Table  1  Pre-operative  variables.

Age  (years)  83.1±2.2

Male (%)  39

Height (m)  1.59±0.1

Weight  (kg)  67.4±13

BMI (kg/m2) 26.5±4.4

Smoking  (current  or  past)  (%) 11

Hypertension  (%) 81

Diabetes  (%)  20

Dyslipidemia  68

Previous  MI  10

Previous  PCI  8

Previous  cardiac  surgery  2

Creatinine  clearance  (ml/min/m2)

≥60  28

30---59 60

<30 18

LVEF

Normal  86

30---45%  18

<30% 3

PASP  ≥55  mmHg  6

NYHA  class

I 27

II 43

III 31

IV 6

Angina  39

CCS class  IV  angina  0

Chronic  pulmonary  disease  8

Extracardiac  arteriopathy  16

Neurological  dysfunction  4

AVR  timing

Elective  96

Urgent  10

Emergent  or salvage  0

Active  endocarditis  1

Cardiogenic  shock  0

Intra-aortic  balloon  pump  0

AVR: aortic valve replacement; BMI: body mass index; CCS:
Canadian Cardiovascular Society; LVEF: left ventricular ejec-
tion fraction; MI: myocardial infarction; NYHA: New York  Heart
Association; PASP: pulmonary artery systolic pressure; PCI: per-
cutaneous coronary intervention.

overestimation  of  operative  mortality  with  logistic
EuroSCORE  I  (14.6  vs.  5.6%,  p=0.036),  whereas  EuroSCORE
II  (4.4  vs. 5.6%,  p=1.0)  and STS score  (4.0 vs.  5.7%,  p=1.0)
exhibited  similar  mean  values,  closer  to  the  observed
mortality.

ROC  curve  analysis  (Figure 2) yielded  significant  C-
statistic  values  of  0.877  (95%  CI  0.800---0.933)  for  logistic
EuroSCORE  I, 0.792  (95%  CI 0.702---0.864)  for  EuroSCORE  II
and  0.702  (95%  CI  0.605---0.787)  for  STS score. Comparison
of  ROC  curves  using  the DeLong  method  was  not  significant
for  differences  in discriminative  power  (Table 3).

Table  2  Operative  variables.

Type  of prosthetic  valve  implanted

Biologic  106

Carpentier-Edwards  PerimountTM (%) 9

Carpentier-Edwards  Perimount  MagnaTM (%) 2

MitroflowTM (%)  70

Mosaic UltraTM (%)  9

St. Jude  EpicTM (%)  14

St. Jude  TrifectaTM (%)  2

Prosthesis  ring  size  (median,  mm)  21

Duration of  ICU  stay  (median,  h)  24

Hospital stay  (median,  days) 9

ICU: intensive care unit.

Non-fatal  complications  occurred  in fifteen  patients
(14.2%).  Two  (1.9%)  suffered  an ischemic  stroke  (one  with
full  recovery,  one  with  mild  residual  hemiparesis),  three
(2.8%)  required  temporary  hemodialysis  and  five  (4.7%)  had
a  permanent  pacemaker  implanted  due  to  complete  atrio-
ventricular  block.  No MI  or  sternal  wound  infection  was
observed.  Five (4.7%)  patients  required  repeat  thoracotomy
due to  hemodynamic  instability  or  suspected  ongoing  blood
loss.

Discussion

The  present  study  aimed  to assess  up-to-date  figures  con-
cerning  operative  mortality  for  isolated  AVR  in the  geriatric
population  and to  compare  the  performance  of three  com-
monly  used  risk  calculation  tools to  predict  operative
outcomes.

Operative  results

In this  series  of octogenarians  undergoing  isolated  AVR  for
severe  symptomatic  AS  in  a single  center,  operative  mortal-
ity  was  5.6%.  In  a  population  generally  regarded  as  high-risk,
we  consider  this  figure  acceptable.

Elayda  et  al. published  one  of  the first  surgical  series,
reporting  a mortality  of  5.3%  in  77  patients  aged  80  or
over  undergoing  AVR,  between  1975  and  1991.23 The  authors
found  LVEF  <45%  to  be an independent  predictor  of  mortal-
ity,  together  with  hypertension  and  associated  CABG.  Since
then,  the number  of  published  surgical  series  and  observa-
tional  studies  has increased  modestly,  but  not  without some
discrepancies  (Table 4).  Gehlot  et  al. described  an  opera-
tive  mortality  of 13%  in 322  octogenarians,  of  whom  43%
had  concomitant  CABG  and 56%  were  urgent  or  emergent
procedures,  both  of them  independent  predictors  of  oper-
ative  mortality.14 The  presence  of  coronary  artery  disease
requiring  CABG  and  clinical  instability  are  two  recognized
factors  that can contribute  to  increased  operative  mortality,
by  2- and  4---13-fold,  respectively.24 Taken  together,  these
two  studies  seem  to  suggest  a  lower  risk  associated  with
isolated  elective  AVR  surgery  in  octogenarians.  However,
two  other  surgical  series  show  higher  than  average  mor-
tality  rates.  Bloomstein  et al.  reported  mortality  of 16.7%
in  180  septuagenarians  and  octogenarians  undergoing  iso-
lated  AVR  surgery.  In  this  series,  a  valve  size  of  19  mm
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Table  3  Operative  risk  score  analysis.

Mean  ±  SD Minimum  Maximum  Calibration-in-the-large  C-statistic  p

Logistic  EuroSCORE  I 14.6  ± 11 5.8  64.3  p=0.036  0.877  (95%  CI:  0.800---0.933)  0.001

EuroSCORE  II  4.4  ± 3.1  1.5  17.0  p=1.0  0.792  (95%  CI:  0.702---0.864)  0.009

STS score  4.0  ± 2.4  2.3  17.6  p=1.0  0.702  (95%  CI:  0.605---0.787)  0.090

CI: confidence interval; SD: standard deviation; STS: Society of Thoracic Surgeons.
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Figure  2  Distribution  and  receiver  operating  characteristic  curves  for  logistic  EuroSCORE  I  (a),  EuroSCORE  II  (b)  and  STS  score

(c).

Table  4  Examples  of  literature  series  of  surgical  AVR  in  elderly  patients.

Author  Year Mean

age

No.  of

patients

Operative

mortality  (%)

Comments

Elayda  et  al.23 1993  82.6  77  5.7  27%  mortality  with  additional  surgical

procedures

Gehlot et  al.14 1996  82.7  322  13.0  56%  urgent  or  emergent  procedures,  43%

concomitant  CABG

Bloomstein  et  al.25 2001  76  180  16.7  23.8%  mortality  with  body  surface  area  <1.8  m2

Mistiaen  et  al.35 2001  73  400  3.8  Previous  CABG  did  not  influence  mortality

Kohl et  al.9 2007  82.8  162  9.0  32%  mortality  for  urgent  procedures

Leontyev et  al.26 2009  82.7  282  10.8  EuroSCORE  I imprecise  for  perioperative

mortality  discrimination

Ferrari et  al.36 2010  82.2  124  5.6  Very similar  results  to  present  study

Litmathe et  al.10 2011  82.7  304  5.8  50%  mechanical  valves

Dell’Amore  et  al.11 2012  82.0  188  4.3  No  mortality  difference  between  AVR

and  AVR+CABG  patients

Di Eusanio  et al.12 2012  82.1  638  4.5  One  of  the  largest  literature  series

Saxena et  al.15 2012  83.4  531  4.0  One  of  the  lowest  mortality  results

Total 81.1a 3208  6.8a

AVR: aortic valve replacement; CABG: coronary artery bypass grafting.
a Mean value.
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was  associated  with  significantly  increased  mortality  (26.1%
in  66  patients  with  19 mm  valve  vs.  20%  in  55  patients
with  21  mm  valve vs.  23%  in 64  patients  with  23---29  mm
valve,  p=0.017).  Moreover,  there  was  a strong  correlation
between  small  body  surface  area,  small  valve  size,  and
female  gender.25 In a  series  by  Leontyev  et  al.,  operative
mortality  was  also  distinctly  higher  (10.8%)  than  in other
studies.  These  authors  included  patients  with  low  (logistic
EuroSCORE  I  ≤10%),  intermediate  (10---20%)  and  high  (≥20%)
operative  risk.  However,  in the 102  low-risk  patients,  oper-
ative  mortality  was  7.2%.26 More  recently,  Di  Eusanio  et  al.
reported  4.5% operative  mortality  in  a large  regional  series
of  638  octogenarians  undergoing  isolated  AVR  surgery,  with
a  mean  logistic  EuroSCORE  I of  13.0%±7.9,  very  similar  to
our  results.12 In another  large  series,  Saxena  et  al.  reported
a  4.0%  30-day  mortality  rate  in 531  octogenarians  under-
going  isolated  AVR  surgery.  Although  no formal  surgical  risk
score  calculation  was  mentioned,  precluding  a  more  accu-
rate  comparison,  these  results  are also  in  agreement  with
the  present  series.15

Understandably,  naturally  diminished  global  physiologi-
cal  and  organ  reserve  makes  this  population  more  vulnerable
to  operative  complications.  Nevertheless,  in  the present
series  we observed  a low rate  of  complications  in  isolated
AVR,  similar  to  those  reported  in the recent series  by  Di
Eusanio  et  al. (1.3%  for  stroke,  0.3%  for  MI,  4.4%  for  complete
atrioventricular  block  and 3.7%  for  redo  thoracotomy).12

Comparison  of operative  risk  scores

All  scores  showed  good discriminative  power  in  our  series,
but  the  logistic  EuroSCORE  I  overestimated  mortality  by
almost  three  times  the observed  value.  Previous  studies  have
demonstrated  a  systematic  exaggeration  of  operative  mor-
tality  by  a factor  of two  to  three.19,20,27---30 As EuroSCORE
was  originally  devised in  1995, a  large  part  of  this  discrep-
ancy  can  probably  be  attributed  to  natural  improvements
in  surgical  techniques  and  post-operative  patient  manage-
ment,  and  changes  in population  case  mix  and outcomes  in
recent  years.12,31 By  contrast,  both  EuroSCORE  II and STS
score  showed  excellent  calibration.

Nevertheless,  the  logistic  EuroSCORE  I showed  good  dis-
criminative  power,  which was  not statistically  different  from
EuroSCORE  II  or  STS score,  so  ultimately  no  particular  score
was  favored.  Barili  et al. also  found this  lack  of  added
value  when  using  ROC  curves  to  compare  the  two  ver-
sions  of  EuroSCORE  in general  cardiac  surgery.18 In  another
study  by  the  same  authors,  the  STS score  showed  a  slightly
higher  C-statistic,  but  again  without  statistically  significant
difference.29

Still,  theoretical  and  methodological  concerns  have  been
voiced  regarding  calibration  of  EuroSCORE  II, particularly
regarding  the validity  of the Hosmer-Lemeshow  test  for  this
purpose.  Barili  et  al. set  out  to  answer  such  concerns  in a
recent  study  including  more  than  12  000  patients  undergo-
ing  cardiac  surgery.18 The  authors  employed  four  different
methods  to  assess  calibration  (including  the use  of  calibra-
tion  curves)  and  demonstrated  that  EuroSCORE  II has  an
optimal  calibration  performance  until  30%  actual  mortality,
beyond  which  it progressively  overestimates  mortality.  On
the  basis  of  these  findings,  EuroSCORE  II  could  be  considered

an appropriate  tool  to  assess  operative  risk  in the general
octogenarian  population,  including  our  study  cohort.  How-
ever,  in a  truly  high-risk  population,  such  lack  of calibration
can  be crucial,  particularly  when  considering  transcatheter
therapy.

Our findings  appear  to suggest  that  EuroSCORE  II should
be the  preferred  tool  for estimation  of operative  risk  mor-
tality  in octogenarians  undergoing  isolated  AVR  surgery.  The
STS  score,  although  equally  well  calibrated,  has  the poten-
tial  disadvantages  of being derived  from  an  American  cohort
and  being more  cumbersome  and  time-consuming  due  to  a
larger  set  of variables.

More  than  a  decade  after  the introduction  of TAVI  for
the  treatment  of  severe  AS,  should  age be a decisive  fac-
tor  in the decision  whether  to  deny AVR  surgery?  Naturally,
age  per  se,  or  as  a  surrogate  of  an increased  prevalence  of
operative  risk  factors,  is  always  present  in  all  risk  scores.
An  analysis  by  Iung et  al.  showed  that  low  LVEF and  greater
age  were  significantly  associated  with  the decision  to  deny
surgery  to 72  out  of  216 patients  with  severe  AS aged  ≥75.32

Neurological  dysfunction  was  the only  comorbidity  signifi-
cantly  linked  with  the  decision  not  to  operate,  which seems
to  suggest  that  age  itself,  rather  than  associated  comor-
bidities,  is  used as  a  true criterion  more  than a surrogate
marker  to  assess  a patient’s  pre-operative  physiological  sta-
tus.  Still,  issues  related  to  quality of  life  in the very  old,
which  are inherently  subjective  and  difficult  to  evaluate,
should  also  be considered  when deciding  on the potential
benefit  of  AVR.

Our  patient  cohort,  although  limited  in size  and
inevitably  suffering  the limitations  and  biases  of a single-
center  analysis,  contributes  to  the growing  evidence
that  isolated  AVR  surgery  can  indeed  be performed  with
acceptable  results  in  selected  octogenarians.  Furthermore,
current  age  boundaries  are  progressively  being challenged.
Yerebakan  et  al.  reported  7.6%  overall  operative  mortal-
ity  in a cohort  of  119  nonagenarian  patients,  of  whom  66
underwent  isolated  AVR.33

Proper  patient  selection  has  a  decisive  role  in achiev-
ing  good operative  results.  A  number  of  conditions  such  as
LVEF  <30%,  severe  renal  failure,  severe  lung  disease,  emer-
gent  surgery  and  simultaneous  CABG  have  been  identified
as  markers  of  poor  outcome.  Each  of  these  variables,  when
added  to  age  as  the sole variable  contributing  to  increased
operative  risk,  may  advise  against  AVR,  not  only because  of
the  expected  high  operative  mortality  but  also  due  to  the
reduced  long-term  benefit  of  the intervention.6,24

In  an increasingly  aging  population,  the  number  of
patients  who  need a therapeutic  intervention  will  continue
to  grow.  From  these results,  and given  the  advent  of  TAVI  and
the data  from  the PARTNER  trial,  the question  arises  of  what
is  the best  treatment  option.8,34 The  answer  can  be  found
by  an  objective  assessment  of  each  case,  and  for  the most
difficult  and  doubtful  cases,  a  multidisciplinary  evaluation
by  the  ‘‘heart  team’’ would  be  desirable  to  find  the best
option  for the  patient.  In this  regard,  the development  of
a  new,  integrated  score, perhaps  including  variables  such
as  frailty,  could  help  to  define  the best treatment  strat-
egy  for  each individual  case,  similar  to  what  the SYNTAX
II  score  did  for revascularization  in  coronary  artery  disease.
Further  studies  are needed  to  confirm  the feasibility  of  this
strategy.
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Conclusions

This  study  adds  to  the  evidence  gathered  so far  on  the safety
of  isolated  AVR  in elderly  patients,  in both  morbidity  and
mortality  outcomes.  However,  further  studies  are needed  to
better  assess  the applicability  of these  results  to  patients  at
increased  risk.

EuroSCORE  II  and  the  STS  score should  be  the pre-
ferred  operative  risk  assessment  instruments,  offering  an
important  contribution  to  contemporary  clinical  decision-
making  in  selected  octogenarians  with  severe  symptomatic
AS.
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