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Aims To identify the characteristics, treatment, and outcomes of contemporary patients
with valvular heart disease (VHD) in Europe, and to examine adherence to guidelines.
Methods and results The Euro Heart Survey on VHD was conducted from April to July
2001 in 92 centres from 25 countries; it included prospectively 5001 adults with moder-
ate to severe native VHD, infective endocarditis, or previous valve intervention. VHD
was native in 71.9% of patients and 28.1% had had a previous intervention. Mean age was
64±14 years. Degenerative aetiologies were the most frequent in aortic VHD and mitral
regurgitation while most cases of mitral stenosis were of rheumatic origin.

Coronary angiography was used in 85.2% of patients before intervention. Of the 1269
patients who underwent intervention, prosthetic replacement was performed in 99.0%
of aortic VHD, percutaneous dilatation in 33.9% of mitral stenosis, and valve repair in
46.5% of mitral regurgitation; 31.7% of patients had ≥1 associated procedure. Of
patients with severe, symptomatic, single VHD, 31.8% did not undergo intervention,
most frequently because of comorbidities. In asymptomatic patients, accordance with
guidelines ranged between 66.0 and 78.5%. Operative mortality was <5% for single VHD.
Conclusions This survey provides unique contemporary data on characteristics and
management of patients with VHD. Adherence to guidelines is globally satisfying as
regards investigations and interventions.
© 2003 The European Society of Cardiology. Published by Elsevier Ltd. All rights
reserved.
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Introduction

The Euro Heart Survey (EHS) programme has been
initiated by the European Society of Cardiology in
order to provide quantitative information on car-
diovascular disease in Europe.1 Previous surveys
have been conducted in the field of prevention,
heart failure and acute coronary syndromes.2,3

Although valvular heart disease (VHD) is less
frequent than coronary disease, heart failure, or
hypertension, it is of interest for several reasons:
firstly, VHD is still common and often requires
intervention. Secondly, important changes have oc-
curred as regards the presentation and treatment
of the disease over recent years, and thirdly there
are very few registers or trials in the field as
compared with other heart diseases. In addition, no
such survey exists in the field of VHD.

The same limitations exist with regard to guide-
lines. There is only one set of guidelines in the field
of VHD in the USA4 and three national guidelines in
Europe.5–7 Moreover, recent publications suggest
that there is a real gap between the existing guide-
lines and their effective application.8–10

Thus there is a need for contemporary infor-
mation on VHD in Europe, and this was the purpose
of this survey.

As was the case for other surveys in the EHS
programme, the aims of EHS on VHD were to char-
acterise frequency and outcomes of valve disease in
Europe, to evaluate current practices in the man-
agement of the disease, and finally to compare
them whenever possible with available guidelines.

We present herein the initial assessment and the
30-day results concentrating on patients character-
istics, diagnostic procedures, and interventions.

Methods

Participating Clusters

The national co-ordinators for the EHS programme
supplied a list of potential medical centres in each
country that would be technically suitable to set up
such a survey. For each country, the aim was to
choose clusters of hospitals, composed of academic
and non-academic hospitals and hospitals with and
without cardiac catheterization laboratories and
cardiac surgery facilities.

Duration of Survey

The survey was designed to include all consecutive
consenting patients between 1st April to 31 July
2001 who meet the inclusion criteria. Follow-up

was to be made either personally or by telephone
by the local investigator at 30 days. One-year
follow-up is ongoing.

Patients

The screened population consisted of patients who
were hospitalised in medical or surgical cardiology
departments, and those who were seen in out-
patient clinics (1 day per week, the day being
chosen randomly each week) of medical depart-
ments included in the clusters.

The case report form was filled out only for
patients fulfilling the inclusion criteria which were
as follows.

Age ≥18 years and:
– primary and significant VHD as defined by

echocardiography:

– aortic stenosis (AS) with a maximal jet velocity
≥2.5 m/sec,

– or mitral stenosis (MS) with a valve area
≤2 cm2,

– or mitral regurgitation (MR) grade ≥2/4,
– or aortic regurgitation (AR) with a grade ≥2/4,

– or diagnosis of suspected or definite endocarditis
as assessed by Duke criteria,

– or patients who had undergone any operation on
a cardiac valve (percutaneous balloon commis-
surotomy, valve repair, valve replacement).

The inclusion was performed by the cluster Data
Collection Officer. The case report form included
details regarding the demographic, clinical, and
echocardiographic characteristics of the patient.
For hospitalized patients, the case report form
comprised also details on diagnostic and treatment
modalities, in-hospital complications, and dis-
charge status. In addition, the Data Collection
Officer was asked to interview the attending physi-
cians for decisions regarding the main reasons for
the choice of management and therapy. The case
report form contained 809 variables. Aetiologies of
VHD were classified following surgical findings if
applicable, echocardiographic findings, and clinical
context. Severe VHD was defined as AS with a valve
area ≤0.6 cm2/m2 body surface area, MS with a
valve area ≤1.5 cm2, AR grade ≥3/4, or MR grade
≥3/4.11

Data Collection

In each hospital, data were collected using the
Macro™ software (InferMed, UK) on portable com-
puters and sent to the central database in the
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European Heart House via the Internet. Initial inter-
nal edit checks for missing or contradictory entries
or for values excessively out of the normal range
were implemented by the software. Additional
edit checks were implemented by the data manage-
ment staff at the European Heart House and the
EHS VHD data analysis centre at Bichat Hospital.
Patient identification was not entered on the local
computer or transferred to the central database.

Site audits for source document verification ver-
sus data collected in the central database, were
randomly performed by the EHS staff in sample
sites. Site audits were not intended to validate
the accuracy of the discharge diagnosis by the
attending physicians.

Analysis was performed with SAS statistical
software (SAS Institute Inc, release 8.2). Results
are presented as mean±standard deviation or
percentages.

Results

Population

Five thousand and one patients were included
in 92 clusters from 25 countries; 76 centres (82.6%)
were volunteers. The database was locked on
15 December 2001. The type of VHD was detailed

in 4910 patients (98.2%). Thirty-day follow-up was
complete in 4952 patients (99.0%). Participating
centres are detailed in the Appendix A. The division
between countries was well balanced between
Western (1407 patients), Mediterranean (1444
patients), and Eastern Europe (1750 patients), but
a more limited number of patients were included
from Northern Europe (400 patients).

The sites of inclusion were medical departments
in 2128 patients (42.5%), out-patient clinics in 1934
(38.7%), and surgical departments in 939 (18.8%).
The reasons for inclusion are summarised in Table
1. Of the 5001 patients, 1269 underwent a valvular
intervention during the survey period.

The type of VHD is shown on Table 2. Among the
single native left-sided valve diseases, AS was the
most frequent (1197 patients, 43.1%) followed by
MR (877 patients, 31.5%), AR (369 patients, 13.3%),
and MS (336 patients, 12.1%). Single native valve
disease was severe in 809 patients with AS, 546 with
MR, 230 with AR, and 232 with MS. Multiple valve
disease represented a significant sub-group while
right sided lesions were infrequent. As much as
28.1% of patients had had previous cardiac
intervention.

The aetiology of the major native VHD is shown
in Table 3. In AS the aetiology was mostly degen-
erative. In AR degenerative aetiology was also

Table 1 Reasons for Inclusion

Outpatient Clinic n=1934 Medical Department n=2138 Surgical Department n=939

Routine follow-up (%) 72.9 2.9 3.1
Diagnostic (%) 17.1 27.3 7.9
Worsening clinical condition (%) 8.0 53.5 63.1
Complication (%) 0.9 10.7 8.7
Extra-cardiac intervention (%) 0.5 0.9 3.3
Other (%) 0.6 4.7 13.9

Table 2 Type of valvular heart disease

Total population n=5001 Patients with intervention n=1269

Native valve disease (%) 71.9 87.0
Aortic (% native) 44.3 57.4

Aortic stenosis (%) 33.9 46.6
Aortic regurgitation (%) 10.4 10.8

Mitral (% native) 34.3 24.3
Mitral stenosis (%) 9.5 10.2
Mitral regurgitation (%) 24.8 14.1

Multiple (% native) 20.2 16.8
Right (% native) 1.2 1.5

Previous intervention (%) 28.1 13.0
Conservative surgery (%) 18.4 28.7
Valve replacement (%) 81.6 71.3

ESC survey on valvular heart disease 1233
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predominant, but rheumatic origin was present
in 15.2% and endocarditis accounted for 7.5%. In
MR degenerative aetiology was also most common
followed by rheumatic disease, then ischaemic;
endocarditis was present in 3.5%. Most cases of MS
were rheumatic in origin.

As regards the main clinical characteristics,
mean age was 65±14 years (range: 19–101); 16.8%
were aged <50 years, 44.9% between 50 and 70,
30.0% between 70 and 80, and 8.3% ≥80 (0.5% being
≥ 90); 49.5% of the patients were females. At inclu-
sion 30.2% of patients were in NYHA class I, 28.5% in
class II, 32.9% in class III, and 8.4% in class IV. Major
cardiovascular risk factors and comorbidities are
detailed in Table 4.

Investigations

The investigations performed are detailed in Table
5. Transoaesophageal echocardiography was per-
formed in 18.6% of the total population and 28.8% in
those undergoing a further intervention.

The reasons advocated for its performance,
either singly or in combination, were: assessment
of valve morphology if transthoracic examination

was inconclusive (75.3%), search for left atrial
thrombus (16.6%), to detect prosthetic dysfunc-
tion (13.1%), during endocarditis (21.6%), after
embolism (5.2%), and finally as a systematic exami-
nation (overall 21.3%, as a sole reason 2.0%).

Stress tests were performed in 7.9% of the total
and 7.4% of the operated patients. It was exercise
electrocardiography in 70.0% of cases. The reasons
for performing the tests were: assessment of func-
tional capacity in patients with no or equivocal
symptoms (49.1%), before allowing the perform-
ance of strenuous exercise (13.1%), for prognosis
evaluation in presence of left ventricular dysfunc-
tion (12.1%), to detect coronary disease (61.0%),
and systematic (22.9%, as a sole reason in 1.0%). In
severe AS an exercise test was performed in only
5.7% of patients with no symptoms. On the other
hand it was still performed in 3.2% of patients in
NYHA class III or IV.

Catheterization was performed in 31.1% of the
total population and 63.0% among the operated
patients. In the global population, the type of
catheterization were: isolated right heart cath-
eterization in 2.8% of the cases, left heart
catheterization in 11.6%, and right and left heart

Table 3 Etiology of single native left-sided valve disease

Aortic stenosis n=1197 Aortic regurgitation n=369 Mitral stenosis n=336 Mitral regurgitation n=877

Degenerative (%) 81.9 50.3 12.5 61.3
Rheumatic (%) 11.2 15.2 85.4 14.2
Endocarditis (%) 0.8 7.5 0.6 3.5
Inflammatory (%) 0.1 4.1 0 0.8
Congenital (%) 5.4 15.2 0.6 4.8
Ischaemic (%) 0 0 0 7.3
Other (%) 0.6 7.7 0.9 8.1

Table 4 Cardiovascular risk factors and comorbidities

Total population n=5001 Patients with intervention n=1269

Risk Factors
Smoking (current or former) (%) 38.7 37.2
Hypertension (%) 49.2 47.6
Hyperlipidemia (%) 35.5 39.7
Diabetes (%) 15.3 14.1
Family history (%) 25.7 26.3

Comorbidities
Previous myocardial infarction (%) 13.0 9.8
Carotid artery disease (%) 4.3 4.0
Lower limbs atherosclerosis (%) 5.0 4.7
Chronic obstructive pulmonary disease (%) 14.8 14.3
Serum ceratinine ≥200 µM/l. (%) 3.3 2.4
Dialysis (%) 0.5 0.4
Neurological dysfunction (%) 7.2 4.8

The definitions of risks factors and comorbidities are detailed in Appendix B.
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catheterization in 16.7%. The most frequent indica-
tions were: to assess severity of valve lesion (50.6%)
or left ventricular function (23.3%) in case of incon-
clusive non-invasive testing. Catheterization was
said to be systematically combined with coronary
angiography in 62.9% of cases and this was the sole
reason for performance in 29.1%.

Coronary angiography was the most frequently
performed investigation: 43.0% of cases in total and
84.9% in operated patients. In the global popu-
lation, it showed the presence of coronary artery
disease in 39.4% of cases: 1-vessel disease in 13.9%,
2-vessel disease in 11.5%, 3-vessel disease in 12.8%,
and left main disease in 1.2%. The reasons for
performing coronary angiography in the global
population were: presence of ≥1 risk factor before
surgery (72.1%), suspicion of ischaemia (32.9%),
presence of ischaemia in a patient with moderate
valve lesion (24.3%), ischaemia suspected as an
aetiology (16.6%). Finally coronary angiography was
claimed to be systematically combined with cath-
eterization in 44.7% (as the sole reason in 7.6%).

Among the 188 patients (14.8%) who did not
undergo coronary angiography before surgery, the
reasons advocated for not performing the investi-
gation were: absence of cardio vascular risk factor
(31.3%), acute endocarditis (14.9%), aortic dissec-
tion (2.7%), emergency operation (11.7%), poor
haemodynamic condition (14.4%), no catheteriz-
ation facility available (2.1%), and the absence of
evidence of ischaemia (72.8%) (as the sole reason in
31.3%, i.e. in 4.6% of all patients who underwent
intervention).

Interventions performed
Population
An intervention was planned in 1740 patients during
the survey period. In 471 patients (27.1%) interven-
tion was scheduled but not yet performed during
the study period, 85.6% of them were on a wait-
ing list with a mean duration of 8±4 weeks, up to
24 weeks.

The other 1269 patients underwent intervention
during the survey. Interventions were performed on
an elective basis in 73.0% of patients, urgently in
25.0% (performed during the same hospital stay),
and as an emergency in 2.0% (within 24 h after
admission).

As shown in Table 2, interventions were per-
formed for native VHD in 87.0% of patients, mostly
for AS, and were re-do operations in 13.0%.

The demographics of the patients who under-
went an intervention are comparable to the total
population: their mean age was 64±13 years [range:
20–92], 16.1% were aged <50 years, 46.4% between
50 and 70, 32.1% between 70 and 80, and 5.4% ≥ 80
(0.1% being ≥90); 46.7% were females. The distri-
bution of preoperative symptoms was as follows:
13.9% in NYHA class I, 29.5% in class II, 43.1% in
class III, and 13.5% in class IV. Congestive heart
failure was present at the time of intervention in
21.3% of the patients. The detailed preoperative
characteristics of the largest groups of patients are
given in Table 6.

Indications for intervention
The reasons for not performing an intervention in
the 31.8% of patients with severe single-valve dis-
ease who did not undergo intervention, while in
NYHA class III or IV, were: regression of symptoms
under medical treatment (overall 39.9%, 1.8% as
the sole reason), end-stage disease (18.4%), symp-
toms attributed to coronary artery disease (14.9%),
and recent myocardial infarction (7.9%). Besides
cardiac causes, the presence of at least one extra-
cardiac cause was considered to contraindicate sur-
gery in 55.3% of cases. The most frequent reasons
stated were: old age (27.6%, as a sole reason in
1.3%), chronic obstructive pulmonary disease
(13.6%), renal failure (6.1%), and short life expect-
ancy (19.3%).

The comparison between the reasons given for
intervention in asymptomatic patients (NYHA class I
and no angina) with severe single valve disease and

Table 5 Investigations performed

Aortic
stenosis
n=1197

Aortic
regurgitation
n=369

Mitral
stenosis
n=336

Mitral
regurgitation
n=877

Multiple valve
disease
n=712

Previous
intervention
n=1454

Transoesophageal
echocardiography (%)

8.3 22.8 27.4 23.0 21.9 18.8

Stress test (%) 6.7 12.2 7.4 11.3 8.6 5.7
Catheterization (%) 44.4 30.4 32.7 31.9 30.3 20.3
Coronary angiography (%) 69.3 42.5 39.0 43.9 38.9 24.3

The 41 patients with right-sided valve disease are not detailed.
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the recent recommendations is shown in Fig. 1.11

The actual management was in accordance with
these recommendations in 66.0 to 78.5% of cases
among the different single native valve disease.
The feasibility of repair was considered as a factor
in 23.3% of cases, in particular in mitral valve
disease where it was mentioned in 48.4% of cases.

Type of intervention
The type of intervention, either surgical or percu-
taneous, in patients with single valve disease is
shown in Table 7. Nearly all patients with aortic

valve disease (99.0%) underwent prosthetic valve
replacement. Valve repair was performed in 46.5%
of patients with MR. In MS, percutaneous balloon
commissurotomy was used in 33.9% of cases.

Associated procedures were often performed.
Overall 31.7% of patients had one or more associ-
ated procedures, mostly coronary bypass grafting
(22.8%).

Reasons for the choice of the type of intervention
The reasons for choosing valve replacement over
valve repair in patients with MR were: unfavourable
anatomy (77.1%), or failure of conservative surgery
(10.2%). Valve replacement was also the only
option in the absence of local availability of con-
servative surgery (32.5%). Finally cardiologist’s
or surgeon’s preference (40.9%, 4.8% as the sole
reason) was more frequently a factor than patient’s
preference (7.7%).

Another question concerned the choice of the
type of prosthesis to implant in patients with AS.
The reasons for choosing a mechanical prosthesis
were: young age (84.6%), a mechanical valve in
another position (1.6%), renal failure (0.8%), anti-
coagulation for other purpose (7.3%), physician’s
or surgeon’s preference (70.5%, 4.9% as the sole
reason), or patient’s preference (19.0%). In
patients operated on for AS, the distribution
between mechanical prosthesis and bioprosthesis
according to age is shown in Fig. 2.

Operative mortality and morbidity
Thirty-day follow-up was complete in the 1269
patients (99.2%) who underwent intervention.
Operative (30-day) mortality according to the type
of VHD is shown in Table 8. Operative mortality

Table 6 Characteristics of the patients who underwent valve intervention

Aortic
stenosis
n=512

Aortic
regurgitation
n=119

Mitral
stenosis
n=112

Mitral
regurgitation
n=155

Multiple valve
disease
n=185

Previous
intervention
n=164

Age ≥ 70 years (%) 54.3 19.3 17.9 31.6 25.4 33.5
Symptoms
NYHA Class (%)

Class I 15.8 20.7 5.4 15.0 7.2 14.1
Class II 37.1 31.9 31.3 27.5 18.2 18.4
Class III 38.8 36.2 58.9 42.5 48.6 44.8
Class IV 8.3 11.2 4.4 15.0 26.0 22.7

Left ventricular
Ejection fraction (%)

<30% 2.9 2.7 0 3.5 0.6 2.7
30-50% 16.4 21.8 8.7 16.2 21.6 15.4
50-60% 24.2 36.4 32.7 17.6 40.1 25.5
≥60% 56.5 39.1 58.6 62.7 37.7 56.4

The 16 patients operated on for right-sided valve disease are not detailed.

Fig. 1 Comparison between the indications retained for inter-
vention in asymptomatic patients with severe single-valve dis-
ease and the recommendations from Working Group on Valvular
Heart Disease of the European Society of Cardiology.11 ‘Over-use
of intervention’ refers to patients who underwent interventions
without having an indication according to the guidelines.
‘Under-use of intervention’ refers to patients who had no inter-
vention but for whom there was an indication according to the
guidelines. AS: aortic stenosis; AR: Aortic regurgitation; MR:
mitral regurgitation
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according to the type of intervention is shown in
Table 9.

Among the other major perioperative compli-
cations the most frequent were bleedings followed
by thromboembolic complications. Perioperative
myocardial infarction and local septic complica-
tions were rare. Overall mortality and morbidity
were higher in patients with multiple valve disease
and those with redo surgery.

Discussion

The data from EHS on VHD allow a contemporary
insight into the different aspects of the disease. It
is unique since the only registries available in the
field come from surgical registries which include
only a limited amount of detailed information,12–14

and series from large specialised centres do not
always reflect ‘the real world’. This survey was
pan-European, since most European countries par-
ticipated and included more than a hundred

patients. The extension of the different sites of
inclusion from medical departments to surgical
ones and outpatient clinics allowed for the capture
of a wide scope of management of these patients
including routine follow-up, investigations and
management of complications.

Patient characteristics

As regards the distribution of VHD, AS was the most
frequent native valve disease followed by MR, while
AR and MS were observed with equivalent fre-
quency. In this survey, patients with previous valve
interventions represented a significant sub-group
for which we unfortunately have very little data
available and very few guidelines.

Rheumatic disease used to be the most frequent
etiology of valve disease in previous decades, but
this survey, like other contemporary series from
Europe and the USA,15–18 shows that degenerative
origin is by far the most frequent in AS, MR, and AR,
with the associated implications related to patient
characteristics and treatment. Endocarditis is still a
serious concern in AR and MR. Finally an ischemic
origin is present in 7.3% of MR.

Overall the patients with VHD are often elderly
with a high frequency of cardiovascular risk factors
and comorbidities.19 These changes in aetiology
and clinical characteristics have important impli-
cations for management.

Investigations

Besides transthoracic echocardiography, which was
required for inclusion in the survey, the work-up of
patients participating in the survey included few
other non-invasive investigations. The reasons
given for the use of transoesophageal echocardiog-
raphy in the survey were in good agreement with

Table 7 Type of intervention in single native left-sided valve disease

Aortic stenosis
n=512

Aortic regurgitation
n=119

Mitral stenosis
n=112

Mitral regurgitation
n=155

Mechanical prosthesis (%) 49.0 76.5 58.0 43.2
Bioprosthesis (%) 50.0 17.6 4.5 10.3
Homograft (%) 0.6 2.5 0 0
Autograft (%) 0.4 1.7 0 0
Valve repair (%) 0 1.7 3.6 46.5
Percutaneous intervention (%) 0 0 33.9 0
Associated procedures

— CABG (%) 33.0 15.1 7.1 31.6
— Total aorta replacement (%) 0.6 19.3 0 0
— Anti-arrhythmic surgery (%) 0.2 0.8 4.5 1.9

CABG: coronary artery bypass grafting.

Fig. 2 Distribution between mechanical prosthesis and bio-
prosthesis according to age in patients operated on for aortic
stenosis
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the current recommendations,20,21 even if the
overall use of the technique was rather low.

The use of stress testing was low and essentially
aimed at identifying coronary artery disease, which
it does poorly in the setting of valve disease. Exer-
cise testing is too seldom used in asymptomatic
patients with valve disease. This is particularly true
for AS, despite the fact that the performance of the
test is strongly advocated in the recent European
recommendations and is a grade IIa recommen-
dation in the ACC/AHA guidelines.4,11,22 This
under-use may be explained by an insufficient
implementation of the current guidelines and
fear of complications or inexperience in exercise
testing.

Catheterisation was the second most frequently
performed investigation. In most of the cases it was
performed to assess the severity of valve lesions,
however in as much as 28.7% of the cases it was
performed in a systematic fashion in combination
with coronary angiography. This high figure is sur-
prising at a time when there is a large amount of
data showing the accuracy of echocardiography in

assessing the severity of valve disease. The per-
formance of catheterization in the absence of dis-
cordant clinical findings and echocardiography is
either grade IIb or grade III according to the type of
valve disease.4 This over-use may be due to the fact
that clinicians want further reassurance before
advising operation. However the over-use of cath-
eterization is not without risks, in particular in AS,
and increases costs.23

As expected, because of the characteristics of
the patients in the survey, coronary angiography
was the most frequently performed investigation.
This was particularly true in patients undergoing
surgery. In this setting, the reasons for performing
or not performing the investigation were sought.
Overall the agreement between practice and
guidelines was good.4

Interventions performed

The demographics of the patients operated on in
this survey are similar to those of other series, for

Table 8 Operative mortality and morbidity of interventions according to the underlying valve disease

Aortic
stenosis
n=512

Aortic
regurgitation
n=119

Mitral
stenosis
n=112

Mitral
regurgitation
n=155

Multiple
valve
disease
n=185

Previous
conservative
intervention
n=47

Previous
prosthetic
replacement
n=117

Mortality (%) 3.1 3.4 0.9 3.9 6.5 2.1 6.2
Major Bleeding (%) 7.7 2.5 2.7 7.7 10.8 4.3 12.0
Tamponade (%) 2.9 1.7 0.9 2.6 4.3 0 1.7
Embolisma (%) 3.1 2.5 2.7 7.1 2.2 2.1 3.4
Prosthetic thrombosisb (%) 0.2 0 0.9 0.6 0 0 0
Myocardial infarction (%) 1.0 0 0 0.6 0.5 0 1.7
Mediastinitis (%) 0.6 0.8 0 1.3 2.2 0 0

The 16 patients operated on for right-sided valve disease are not detailed. Major bleeding is defined by bleeding leading to death,
surgery, or transfusion.

aincluding transient ischaemic attacks.
boclusive or non-occlusive thrombosis.

Table 9 Operative mortality in the Euro Heart Survey for valvular heart disease compared with surgical registers according to the
type of surgical procedure

STS 2001a UKCSRb 1999–2000 EHS 2001

Aortic valve replacement no CABGc 3.7 3.1 2.7
Aortic valve replacement+CABG 6.3 7 4.3
Mitral valve repair no CABG 2.2 2.8 0
Mitral valve replacement no CABG 5.8 6.2 1.7
Mitral valve repair or replacement+CABG 10.1 8.6 8.2
Multiple valve replacement (with or without CABG) 7.2 11.4 6.5

aSTS: Society of Thoracic Surgeons (USA). Mortality for STS includes first and redo interventions.
bUKCSR: United Kingdom Cardiac Surgical Register. Mortality for UKCSR corresponds to first interventions only.
cCABG: coronary artery bypass grafting.
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example in severe AS over half of the patients
were operated on after the age of 70 years.24,25 In
keeping with the patient characteristics and the
predominance of degenerative aetiologies, inter-
vention is often necessary in elderly patients
with coronary disease and comordidities.12 In ad-
dition intervention is a re-do operation in more
than 10% of the cases. Besides these characteristics
which increase the operative risk, another import-
ant finding is that intervention is often performed
at an early stage of the disease, since almost half of
the patients were in NYHA Class I or II at the time of
operation, with 13.9% being operated on at an
asymptomatic stage. This trend towards early in-
tervention is confirmed by the fact that the ma-
jority of patients with AS and AR and even more
importantly MR are operated on with preserved left
ventricular function. The overall correspondence
between the recent recommendations and the
practice in 66 to 78.5% of cases in the survey is
encouraging in this respect.11 The feasibility of
valve repair has been often considered as an incen-
tive for early intervention in particular in mitral
valve disease where conservative surgery and per-
cutaneous intervention are available. These en-
couraging findings should not, however, lead us to
forget that a tenth of the patients are still being
operated on at a far too advanced stage of the
disease.

The reasons for not advising intervention in
patients with severe valve disease were either
cardiac, extracardiac, or both.

Among the cardiac reasons, as in another study,
decrease of symptoms under medical treatment is
often wrongly cited as justification for procrasti-
nation.9 The other reasons are debatable and more
controversial. For example, severe depression of
left ventricular function should seldom be used as a
contraindication even if it increases the operative
risk. Recent myocardial infarction may delay sur-
gery but will not contraindicate it in most cases.
Finally, severe coronary disease is seldom not by-
passable unless diffuse and distal. As a general
comment, these reasons can be criticised individu-
ally but certainly not rejected especially if they are
combined.9 The role of comorbidities is crucial
since they are present in over one half of the cases.
Among these comorbidities, age is the most fre-
quently cited but, in accordance with what is
stated in the guidelines, it is very rarely the sole
contraindication for intervention. The predictive
value of the other parameters is insufficiently
studied in the field of valve intervention and their
value remains largely debatable. There are no pre-
cise recommendations on the contraindications for

surgery in the field of VHD and the decision requires
a careful individual weighing of each of these
parameters after a multidisciplinary consultation.
The multi-factorial nature of the decision process
and the absence of clear guidance explains the
wide variability of advice given. It is clearly a
domain were it is difficult to make a meaningful
comparison with guidelines. The way forward is
probably to perform studies with more precise
assessment of the risk using available risk
scores.26,27

As regards the type of interventions performed,
valve replacement remains the standard in aortic
valve disease. There is an almost equal split be-
tween bioprostheses and mechanical valves in
patients with AS. The higher proportion of mech-
anical prostheses in AR as compared to AS is the
consequence of the greater proportion of younger
patients in AR. The age threshold for choosing a
bioprosthesis or a mechanical prosthesis remains a
matter of debate.28 In the current guidelines the
threshold for choosing a mechanical valve over a
bioprosthesis is 65.4 In the survey there is a shift
from 65 to 70 or 75. This trend is consistent with
what was observed in the UK heart valve registry29

and is probably an illustration that the decision
making process cannot apply only to chronological
age but should rather take into account a balance
of several factors, including the cardiologist’s and
surgeon’s preference. Valve repair, homograft or
autograft valve replacement, which account for a
large part of the contemporary surgical literature,
are performed in only a small percentage of
patients in real life.30–32 Finally, the data from
the survey confirm that percutaneous aortic
valvuloplasty has virtually disappeared from
practice.33

In mitral valve disease more conservative tech-
niques are gaining popularity. In MR nearly half of
the patients underwent mitral valve repair. This
encouraging figure probably reflects the increasing
confidence in the technique due to the accumu-
lation of data showing its good short and long term
efficacy.34–36 However, the answers of the physi-
cians in the survey show that the absence of local
expertise in conservative surgery remains a signifi-
cant limitation for a larger use of conservative
techniques. In the other patients, mechanical
valves are usually preferred over bioprosthesis. In
MS, the therapeutic alternatives are either percu-
taneous balloon commissurotomy, which is per-
formed in over one third of cases, or prosthetic
valve replacement, most often using a mechanical
prosthesis.33 Surgical commissurotomy has become
an unusual procedure.37
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Another characteristic of contemporary valve in-
tervention is that it is frequently associated with
other procedures.12,13 This is particularly true in
patients with aortic valve disease in whom an
associated procedure is performed in between one
third and half of cases. This is most often bypass
grafting, while the use of combined percutaneous
intervention remains exceptional in current prac-
tice.38 The high frequency of concomitant lesions of
the ascending aorta in degenerative AR explains
why one fifth of patients who undergo surgery also
require replacement of the ascending aorta.39 Fi-
nally, associated anti-arrhythmic surgery is the sub-
ject of growing attention, in particular in patients
with mitral valve disease, but very patients under-
went this procedure in the survey.40

Operative mortality and morbidity

The risk of valve replacement was low in the aortic
position. The risk of intervention in MS was very low
due to the fact that a significant proportion of
patients underwent balloon commissurotomy. As
regards MR, our findings confirm the lower risk of
valve repair in comparison with that of valve re-
placement, although selection bias may have par-
tially accounted for this.34,35 Consistent with other
series, mortality was higher in patients where by-
pass grafting was associated, especially in mitral
position.12,13 However it should be stressed that
combined surgery in MR frequently applies to
patients who have ischaemic MR and whose oper-
ative mortality is always higher than in patients
with other aetiologies.41

Overall mortality and morbidity figures after
valve intervention observed in the survey are
slightly lower than in the most recent surgical reg-
istries such as the STS database in the USA and the
United Kingdom Cardiac Surgical Register (Table 9),
but this may be related to differences in the
centres involved.12,13,42,43 The large proportion
of medical centres in the survey may account for
different patient characteristics and presentations
as compared with registries comprising only surgi-
cal centres. In particular, only 2.0% of patients
underwent emergency surgery in the present survey
although the figure was 14% in the surgical registry
from the UK12 and this factor has a significant
impact on operative mortality in VHD. In addition,
the figures from the EHS and these registries are
somewhat different from those of the current lit-
erature, but may not be strictly comparable as the
survey represents a snapshot in 2001 whereas most
literature series originate from selected centres

and cover a long period of time during which
changes in practice may have occurred.44–46

Limitations

This survey was not a population-based epidemio-
logical study and it is not possible to derive
any information on the prevalence of different
types of VHD, because the selection of partici-
pating centres may have introduced a selection
bias. The results of this survey should there-
fore not be generalized to all centres within a
particular country or region. On-site auditing
concerned only a limited number of centres, and
the audit only focused on the accuracy of data
entry and not on the validity of the diagnosis.
Although medical centres were required to
enroll consecutive patients with VHD, we were
not able to verify this due to our limited audit.
Thirty-day follow-up status was missing for a
small minority of patients and it was unlikely to
affect mortality rates. Because patient manage-
ment was based on the working diagnosis made
by the attending physician, our analysis is suit-
able for the evaluation of patient management.
Due to the nature of the survey and the limits of
the existing guidelines, more than performing a
strict head to head comparison with guidelines
the aim was here to analyse the rationale for
management

Conclusions

The EHS on VHD confirms that it is possible to
perform such a survey in a large number of
European countries. It provides a unique contem-
porary data set on the presentation and manage-
ment of patients with VHD. The findings in this
survey show that VHD is now mostly degenerative in
origin, AS being the most frequent. The patients
concerned are often old with a number of cardio-
vascular risk factors and comorbidities. In accord-
ance with the guidelines, coronary angiography is
frequently performed in the evaluation of these
patients. However there is a trend towards too
much use of catheterization and insufficient use of
exercise testing. Today valvular intervention con-
sists mostly of valve replacement for aortic valve
disease and conservative techniques being used
more frequently in mitral valve disease. In keeping
with the characteristics of the population, com-
bined procedures are often necessary. The early
timing of intervention balances the otherwise
higher risk profile and may account for the rela-
tively low mortality and morbidity. Finally,the sur-
vey shows that there is an important need for
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further trials, in particular in the field of patients
who have undergone previous operation who
represent an important sub-group. Such trials will
allow for new and more comprehensive guidelines
which will then need to be implemented and
scrutinised by new surveys in order to improve
patient care.
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Bassand, Besançon. Lithuania (317): R. Jonkaitiene,
Kaunas; A. Laucevicius, Vilnius. Germany (304):
J. Niebauer, Leipzig; H. Klepzig, Offenbach;
U. Zeymer, Kassel; R. Erbel, Essen; E. Fleck, Berlin;
A. Gitt, Ludwigshafen am Rhein. Hungary (192): A.
Temesvari, Budapest; K. Karlocai, Budapest; A.
Kalina, F. Szaboki, Budapest; A. Katona, Gyula;
A. Mohacsi, Debrecen. Finland (178): S. Lehto,
Kuopio; M.S. Nieminen, Helsinki. Belgium (175): L.
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Appendix B

Definitions of terms

Smoking: cigarette, cigar, pipe.
Hyperlipidemia: Diagnosis previously made by

physician, receiving lipid-lowering therapy, or
total cholesterol >190 mg/dl or >5 mmol/l, HDL
<40 mg/dl or <1 mmol/l, TG >190 mg/dl or
>2 mmol/l.

Hypertension: Diagnosis previously made by
physician, receiving medications to lower blood
press-
ure, or known blood pressure values of ≥140 mm Hg
systolic or ≥90 mm Hg diastolic on ≥2 occasions.

Diabetes: Fasting blood glucose level ≥7 mM/l.
on ≥2 samples or previous diagnosis of diabetes,
whatever the treatment.

Family history of premature coronary artery dis-
ease: History of angina pectoris, myocardial infarc-
tion, or sudden death among first-degree relatives
before the age of 55 years.

Chronic obstructive pulmonary disease: Diag-
nosis previously made by physician, or patient
receiving bronchodilators, or values of FEV1 <75% of
expected value, arterial pO2 <60 mmHg, or arterial
pCO2 >50 mmHg in prior studies.

Carotid atherosclerosis: stenosis >50%, previous
or planned surgery.

Lower limbs atherosclerosis: claudication, pre-
vious or planned surgery.

Neurological dysfunction: neurological disease
severely affecting ambulation or day-to-day.
functioning.
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