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Pre-anaesthetic evaluation is an integral part of
the anaesthetic management and the BSAR has
extensively described the anaesthetist’s role during
this preoperative assessment of the patient (1). In
France, since the 94/1050 decret of December 5,
1994, it is a medico-legal responsibility for the
anaesthetists to examine the patient “several” days
before any elective medical procedure necessitating
general or loco-regional anaesthesia.

The goal of this “distant” preoperative evalua-
tion is to evaluate the patient’s physical status ahead
of the surgical procedure while keeping enough
time to optimize it if needed or even to reschedule
surgery. It also allows for adapting the medical
treatment and in some cases it allows the detection
of unsuspected pathologies that could interfere with
the perioperative evolution. Organisation of such
preoperative assessment clinics varies among the
hospitals (2). 

During this personal interview, besides obtain-
ing information about medical and surgical history,
a careful physical examination should be performed
and focused on cardiovascular and respiratory eval-
uation. Cardiac auscultation is a necessary part of it
and allows detecting valvular heart disease (VHD)
before surgery in an ever aging surgical popula-
tion (3). 

AUSCULTATION AND CARDIAC MURMURS

In a cohort of 2522 consecutive Dutch patients
presenting for preoperative evaluation, VAN KLEI esti-
mated the prevalence of a heart murmur detected by
auscultation by the anaesthetist as of 4.2% (4). Age
and physical general impression were independently
associated with detecting a murmur. In 79% of
the patients with a detected murmur an echocardio-
graphic diagnosis was obtained and disclosed aortic
valve abnormalities in 39%, mitral valve regurgita-
tion in 24% and other valvular diseases in 7%.
Thirty percent of the patients with heart murmur
and an available echo did not have any valvular
abnormalities and in patients younger than 40 years,
murmurs never reflected valvular heart disease. 

In another study, the diagnostic accuracy of
the cardiac examination made by cardiologists was
compared with echocardiography in 100 consecu-
tive patients with an unsuspected systolic mur-
mur (5). Transthoracic echocardiography (TTE)
was normal in 21% of the patients, confirming a
functional murmur that had been correctly diag-
nosed by auscultation (diagnostic accuracy 83%).
The most frequent organic pathologies were aortic
stenosis in 29%, mitral regurgitation in 30%, left or
right intraventricular pressure gradient in 11%,
mitral valve prolapse in 11% and associated aortic
regurgitation in 28%. Combined lesions were pres-
ent in 35% of the patient with organic valve disease
and their detection was more difficult without
echocardiography. Patients with functional murmur
were much younger than patients with organic heart
disease (33 vs 65 years). These benign murmurs are
typically midsystolic with their maximal intensity
at the base and a crescendo-decrescendo pattern.
They result from the acceleration of blood flow
through a structurally normal valve and do not
require further evaluation.

It is therefore important to define the nature
of the murmur. Pathologic murmurs requiring
echocardiographic assessment include all diastolic
murmurs, systolic murmurs > grade 3 and continu-
ous murmurs. 

The ACC/AHA guidelines have defined a
strategy for evaluating heart murmurs (6), establish-
ing the role of echocardiography as to : define the
primary lesion in terms of cause and severity, define
haemodynamics, define coexisting abnormalities,
detect secondary lesions, evaluate cardiac chamber
size and function, establish a reference point for
future comparisons, and re-evaluate the patient after
an intervention. 
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HYPERTROPHIC CARDIOMYOPATHY

Hypertrophic cardiomyopathy (HCM) can be
misdiagnosed as it can present features characteris-
tic of a benign murmur : a non-irradiating, grade 2,
crescendo-decrescendo murmur audible on the left
sternal border. Angelotti describes one case in whom
preoperative TTE was not performed due to the
benign nature of the murmur and HCM diagnosed 
intraoperatively by transoesophageal echocardiog-
raphy (TOE) used for haemodynamic monitoring
(7). In Attenhoffer Jost’s study, a left ventricular
pressure gradient was present in 9% of the patients
with a systolic murmur. Two of those had HCM (5).
Increased intensity of the murmur after Valsalva
manoeuvre suggests an HCM and imposes to ask
for a preoperative echo, especially in young patients
because an early onset seems to be associated with
the more severe forms of the disease. 

VALVULAR HEART DISEASES

Valvular heart disease represents an important
public health problem and determines operative
risk. Prevalence of VHD increases with age going
from 0.7% in the 18-44 year-old age group to
13.3% in the 75 years and older group (8).

AORTIC STENOSIS

A higher than grade 3 systolic murmur heard
in the aortic area, irradiating to the right carotid
artery and associated with a decreased intensity of
the second heart sound evokes aortic stenosis (AS).
It is the most common VHD in the elderly and
needs to be identified and quantified prior to
elective  noncardiac surgery as it increases the risks
proportionally to the severity of the stenosis (9-11). 

Moreover, 44% of patients aged over 75 years
and suffering from severe AS have at least one asso-
ciated non-cardiac comorbidity : chronic obstruc-
tive pulmonary disease is the most frequent and
affects up to 15% of these patients, while coronary
artery disease is present in up to 50% of patients
with AS (12). Interestingly, recent findings show
that AS shares common risk factors and histological
lesions with atherosclerosis. 

Recent data however, suggest that periopera-
tive risks could be lower in patients at low risk score
of CAD, in patients with good physical status and in
patients undergoing low-risk surgical procedures
(13, 14). Even neuraxial blockade, classically con-

traindicated, has been successfully administered to
patients with severe or symptomatic AS (15, 16). 

Even younger patients may be at increased risk
for AS : a congenital bicuspid aortic valve is indeed
prone to early degeneration and calcification. 

Clinical examination has a good sensitivity in
detecting moderate or severe AS but can be mis-
leading in patients with AS and low cardiac output
or combined cardiac lesions (5). Transthoracic
echocardiography will provide data about the sever-
ity of AS, along with evaluation of the degree of left
ventricular (LV) hypertrophy and LV systolic and
diastolic function. It is however important to keep
in mind that even in case of severe AS, the trans-
valvular gradient will be reduced in patients with
low cardiac output. Postoperative complications are
related to the severity of AS and occur even in
patients with moderate AS (10). Therefore, a TTE
seems warranted if AS is suspected in an asympto-
matic patient undergoing moderate and high risk
surgery under general or regional anaesthesia and
even more in a symptomatic patient (17). 

MITRAL STENOSIS

Characteristic of mitral stenosis (MS) upon
auscultation is a mitral valve opening snap followed
by a mid-diastolic rumbling murmur best heard at
the apex. Such a diastolic murmur mandates an
echocardiographic evaluation that will establish the
severity of stenosis by measuring the valve area, the
mean diastolic pressure gradient and by estimation
of the pulmonary artery pressures. Transthoracic
echocardiography will also permit evaluation of
the atrial and ventricular size and function and a
thorough analysis of the valvular and subvalvular
apparatus that is often thickened and calcified due
to rheumatic heart disease. 

The cardiac output is fixed and usually low
due to mechanical obstruction to LV inflow. Left
atrial pressure increases and extends to pulmonary
veins and capillaries leading to pulmonary hyper-
tension initially reversible then fixed. The course
of the disease is slowly progressive and patients
with mild MS may remain asymptomatic for years.
Later on, symptoms develop during exercise and
 conditions that increase heart rate and precipitate
with the occurrence of atrial fibrillation (6). 

Preoperative echocardiography is therefore
mandatory to assess the mitral valve haemodynamic
as anaesthesia can sometimes be very delicate in
these patients (14). In some selected cases with
suitable mitral valve morphology and no left atrial
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thrombi, mitral balloon valvotomy may be consid-
ered. Generally, if MS is mild or moderate, noncar-
diac surgery can be performed under careful peri-
anaesthesia care. If MS is severe, consideration
should be given to postpone the planned surgery
after either balloon valvotomy or mitral sur-
gery (18). 

MITRAL REGURGITATION

Isolated mitral regurgitation (MR) can be ade-
quately detected by clinical examination but speci-
ficity is low (70%) and even lower (64%) in the
presence of other VHD (5). Patients may remain
asymptomatic for a long time, even with severe
MR, due to a compensatory phase of increase in LV
and left atrial size. The loudness of the systolic
murmur does not correlate well with the severity of
the MR (18, 19). Indeed, when MR becomes severe
and mitral annulus dilates due to LV dilation, the
loudness of the murmur can decrease, not reflecting
anymore the severity of the disease. 

Transthoracic echocardiography is therefore
necessary, and will easily and accurately determine
the mechanism of MR, allow quantification of its
severity, assess LV size and function, size of the
left atrium and of the right ventricle along with
estimation  of the pulmonary artery pressures.

Asymptomatic patients who are in sinus
rhythm and who have normal LV and left atrial
dimensions and normal pulmonary artery pressure
may exercise without restriction (6). They should
normally withstand noncardiac surgery. 

If patient is symptomatic, mitral valve surgery
should be considered even if LV function is normal.
This can usually be done after the planned noncar-
diac surgery except in some patients with severe
MR and LV enlargement and with severely
depressed systolic function.

AORTIC REGURGITATION

Aortic regurgitation (AR) represents a condi-
tion of combined volume and pressure overload. In
chronic AR, the left ventricle responds with a series
of compensatory mechanisms, a phase which may
last for decades, allowing the majority of patients to
remain asymptomatic. Some patients may even
develop asymptomatic LV dysfunction. Thorough
questioning is therefore not sufficient ; moreover,
physical examination alone does not allow estab-
lishing the severity of the regurgitation. 

Echocardiography is therefore indicated to
confirm the diagnosis of AR, to assess its mecha-
nism (aortic valve morphology, aortic root size), to
evaluate or quantify its severity, and to assess the
LV dimensions and LV systolic function (6). This is
even more important in symptomatic patients in
whom quantificative evaluation of LV function is
indispensable. 

Generally, even if TTE discloses a moderate to
severe aortic regurgitation preoperatively, it does
not justify delaying noncardiac surgery. Use of
vasodilating agents under adequate monitoring dur-
ing anaesthesia will reduce regurgitant volume and
increase forward stroke volume. Only in some
patients with severe AR and reduced LV function,
will aortic valve replacement be considered before
the planned noncardiac surgery.

ENDOCARDITIS PROPHYLAXIS

The presence of a structural heart disease per
se does not justify ordering a preoperative TTE to
establish the need for infective endocarditis (IE)
prophylaxis. Routine prophylactic antibiotherapy is
already applied for many types of surgery to reduce
the incidence of surgical site infection and is not
linked to the presence of an underlying cardiac
disease  (18, 20, 21). Recent guidelines consider that
antibiotic prophylaxis is no longer indicated in
patients with valvular heart disease such as mitral
or aortic stenosis for prevention of IE (20). 

In the adolescent or young adult with native
heart valve disease, antibiotic prophylaxis is no
longer indicated for prevention of IE. Only in
selected circumstances, it is recognized that some
clinicians and some patients may still feel more
comfortable continuing with prophylaxis for IE
provided that the risks associated with the antibi-
otics are low. This applies especially to patients
with bicuspid aortic valve, coarctation of the aorta,
severe mitral valve prolapse or HCM but it is anti -
cipated that this attitude will change over time (20).
Prophylaxis is still recommended for patients with
prosthetic cardiac valves, patients with a history of
IE and cardiac transplant recipients who developed
VHD.

CORONARY ARTERY DISEASE

The presence and severity of coronary artery
disease (CAD) is linked to perioperative and long-
term morbidity and mortality. Preoperative identifi-
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cation of patients at high risk for cardiac events
helps reducing their occurrence through therapeutic
adjustments, close perioperative management and
monitoring. As patients undergoing vascular surgery
are known to be at high cardiac risk, some hospitals 
have developed a consultant-led vascular preopera-
tive assessment clinic in order to improve patient
outcome and reduce last-minute cancellations (22).

There is much to say on the topic of preopera-
tive evaluation before noncardiac surgery. Many
studies have been recently published on preopera-
tive cardiac assessment (23), risk stratification (24)
and the use of perioperative b-blockade (25). 

Although the presence of segmental wall
motion abnormalities (SWMA) on a resting TTE
means that there is an underlying CAD, standard
echocardiography has no place in the algorithm for
cardiac risk assessment. Halm showed that routine
preoperative TTE was not useful in predicting 
postoperative ischemic events and added no incre-
mental prognostic information to predictive models
that contained known clinical risk factors (26).
Although low ejection fraction and wall motion
score were univariate predictors of congestive heart
failure (CHF) and ventricular tachycardia, such an
association was no longer significant after multi-
variate analysis. Ejection fraction was a poor diag-
nostic test with limited predictive value. In that
study, both the anaesthesiologists and surgeons
were blind to the echocardiographic findings. 

Pharmacological testing like Dobutamine
stress echocardiography (DSE), aims to reproduce
part of the stress the myocardium will undergo dur-
ing the surgical procedure and has a good predictive
and prognostic value, correlated to the extent of
induced ischemia (27-29). 

Appropriateness criteria for stress echocardio-
graphy have been recently published (30) and
incorporate the recent guidelines on perioperative
cardiovascular evaluation and care for noncardiac
surgery (13). As for any general expert consensus
these guidelines should be considered as recom-
mendations and do not preclude the caring physi-
cian to exert clinical judgement in determining
whether to order a test in an individual patient. 

In these algorithms, non-invasive testing as
DSE is to be considered after evaluation of clinical
predictors and surgical risk of the planned proce-
dure. Appropriate indications of DSE in the preop-
erative setting are evaluation before intermediate-
or high-risk noncardiac surgery (Table 1) in patients
with poor exercise tolerance and intermediate clini-
cal risk predictors (ischemic heart disease, compen-
sated or prior heart failure, diabetes, renal insuffi-

ciency). However these new, clinically based guide-
lines are already challenged (31, 32) while cardiac
computed tomography could in a near future, be a
modern non-invasive tool for evaluation of cardiac
patients before noncardiac surgery (33).

CONGESTIVE HEART FAILURE

CHF can be due to either systolic or diastolic
left ventricular dysfunction. The presence of heart
failure is without any doubt an important risk factor
of perioperative adverse cardiac outcomes (34)
maybe even more important that CAD (35). 

In a large recent study examining administra-
tive data of 159,327 patients aged 65 and older,
Hammill showed that patients with heart failure
undergoing common major surgery had a signifi-
cant higher risk of operative mortality and 30-day
hospital readmission than other patients, including
patients with CAD (36). Moreover, the presence of
combined CAD and heart failure added no further
risk of mortality or readmission compared to heart
failure alone. In this study, no distinction was made
between the systolic or diastolic nature of heart
failure  nor was the influence of the preoperative
therapy evaluated. 

The usefulness of preoperative echocardiogra-
phy in patients suffering from CHD seems intuitively
evident but is difficult to prove. Its added value
could be in determining the severity of the underly-
ing heart disease in high risk patients (11). The
ACC/AHA clinical practice guidelines recommend
the use of echocardiography for the management of
any patient with suspected CHF (37, 38). Indeed,
echocardiography may provide clues to the aetiology
of the heart failure, may guide therapy and even
assess prognosis. In a population-based study Senni
showed that despite its recognized utility in the
management of patients with CHF, echocardiogra-
phy is underused in the community (39). Even more
important is the finding that both morbidity and
mortality were associated with the lack of infor -
mation which could have been provided by echo -
cardiography. Use of angiotensine-converting
enzyme inhibitors was less and survival was
worse in patients who did not undergo echocardio -
graphy (39).

THE FUTURE ? HANDHELD ECHO ?

Because the traditional physical examination
by anaesthetists and even board-certified cardiolo-
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gists is somehow inaccurate, it could perhaps be
ideally complemented by the use of hand-carried
cardiac ultrasounds (HCU) (40). These devices are
more and more miniaturized (41) and despite some
technical limitations, their real-time cardiovascular
imaging capabilities could assist physicians in the
initial cardiovascular assessment of the patient.
Such devices have proved to have a good diagnos-
tic accuracy in the identification of global LV sys-
tolic dysfunction, LV hypertrophy and pericardial
effusion and even the presence of aortic abdominal
aneurysm in hypertensive elderly patients. They are
less precise in assessing SWMA, right ventricular
dysfunction and valvular lesions. The level of
expertise of the HCU user is of major importance
and poses the problems of training in performance
and interpretation once such a sophisticated tech-
nique becomes widely available. When performed
by physicians with expertise in TTE, at the time and
as a complement of the physical examination,
point-of-care echocardiography could have a prom-
ising future in shortening the time to diagnosis and
even in reducing the cost of the medical diagnosis.
Should its role be considered as a screening instru-
ment, similarly to the stethoscope and hence,
should patients with abnormal findings still be
referred for further complete echocardiographic
evaluation (42) or will HCU obviate the need for a
standard TTE, the debate is still open (43). 

ECONOMICS

TTE is an easily performed non-invasive diag-
nostic test that provides accurate information about
valve anatomy, systolic and diastolic function and
haemodynamic status of the patient.

Being a diagnostic test, the impact of its use on
outcome is harder to assess than that of a therapeu-

tic agent : TTE rarely has a direct impact on patient
survival (44).

However, the result of the preoperative echo
could by itself influence perioperative management,
leading to changes in medical therapy (b-blocking
drugs or statins), to more aggressive treatment (like
percutaneous coronary interventions) or to the
delay or even cancellation of the planned noncar-
diac surgery. In a small retrospective study, O’Neill
showed that targeted preoperative echocardiogra-
phy using international guidelines led to a signifi-
cant change in management of 4.3% of patients
scheduled for moderate to high risk vascular sur-
gery (45). But changing a diagnosis or a treatment
does not always imply an economical benefit and
may even result in the incurrence of new, unneces-
sary costs.

In Belgium, a TTE is reimbursed 65.76 €
in 2008 (N104) and one patient is only entitled
one echo per year in the same echo lab.
Echocardiographic re-evaluation of a patient is
permitted  during the same year in some evolutive
cardiac pathologies. A “repetition code” is used to
identify such cases.

For a surgical patient, a second echo may
be reimbursed the same year as a preoperative
examination before cardiovascular surgery or
before non-cardiac surgery at moderate or high risk
if he suffers from :

– documented, asymptomatic, moderate aortic or
mitral valve disease

– suspected or documented CAD
– documented cardiomyopathy or CHD
– complex congenital heart disease partially or non

corrected

No specific reimbursement code exists for
DSE reimbursement. Such a test is therefore
 retributed via a mix of echocardiography, electro-
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Table 1

Cardiac risk * stratification for non-cardiac surgery

* combined incidence of cardiac death and nonfatal myocardial infarction. From FLEISHER L. A., et al. (13).

High risk surgery

Reported cardiac risk often more than 5%

Intermediate risk surgery

Reported cardiac risk generally 1% to 5%

Low risk surgery

Reported cardiac risk generally less than 1%

– Aortic and other major vascular surgery
– Peripheral vascular surgery

– intraperitoneal surgery
– intrathoracic surgery
– carotid endarterectomy
– head and neck surgery
– orthopedic surgery
– prostate surgery

– endoscopic procedures
– superficial procedures
– cataract surgery
– breast surgery
– ambulatory surgery
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cardiography and pharmacological testing codes.
(Dr. A. Pasquet, personal communication). 

CONCLUSION

Why should a skilled anaesthetist ask for
a preoperative echocardiography ? For patient
reassurance  ? Or for its own ? To confirm existing
data ? To find a new suspected or unexpected
diagnosis  ? To evaluate the progression of a known
cardiac condition ?

One should ask oneself “will echocardiogra-
phy and the treatment based on its findings really
alter patient’s outcome ?” (44). Routine preopera-
tive TTE is neither helpful nor economical (18).
The anaesthetist’s general physical impression of
the patient’s health status followed by a careful
auscultation  is still a valuable and cost-effective
diagnostic tool (4, 46).

Asking for a transthoracic echo should be
determined according to the history, the physical
examination, cardiac auscultation and to the age of
the patient. Before the age of 40, the probability
of detecting a severe VHD is low except in presence
of signs evoking possible HCM. 

Acknowledgements

The author thanks Prof. Ph. Baele and Prof.
F. Veyckemans for their critical review of the 
manuscript.

References

1. http://www.sarb.be/fr/information/anesthesie/consult_
preop/consult_preop_opinionsbar.htm

2. Edward G. M., Biervliet J. D., Hollmann M. W.,
Schlack W. S., Preckel B., Comparing the organisational
structure of the preoperative assessment clinic at eight uni-
versity hospitals, ACTA ANAESTHESIOL BELG, 59, 33-7, 2008.

3. Roizen M., Preoperative evaluation. In : Miller R. D., ed.
Anesthesia : Churchill-Livingstone, 824-83, 2000.

4. van Klei W. A., Kalkman C. J., Tolsma M., Rutten C. L.,
Moons K. G., Pre-operative detection of valvular heart
disease  by anaesthetists, ANAESTHESIA, 61, 127-32, , 2006.

5. Attenhofer Jost C. H., Turina J., Mayer K., Seifert B.,
Amann F. W., Buechi M., Facchini M., Brunner-La
Rocca H. P., Jenni R., Echocardiography in the evaluation
of systolic murmurs of unknown cause, AM. J. MED., 108,
614-20, 2000.

6. Bonow R. O., Carabello B. A., Kanu C., de Leon A. C. Jr.,
Faxon D. P., Freed M. D., Gaasch W. H., Lytle B. W.,
Nishimura R. A., O’Gara P. T., O’Rourke R. A.,
Otto C. M., Shah P. M., Shanewise J. S., Smith SC. Jr.,
Jacobs A. K., Adams C. D., Anderson J. L., Antman E. M.,
Fuster V., Halperin J. L., Hiratzka L. F., Hunt S. A.,
Nishimura R., Page R. L., Riegel B., ACC/AHA 2006
guidelines for the management of patients with valvular

heart disease : a report of the American College of
Cardiology/American Heart Association Task Force on
Practice Guidelines (writing committee to revise the 1998
Guidelines for the Management of Patients With Valvular
Heart Disease) : developed in collaboration with the
Society of Cardiovascular Anesthesiologists : endorsed
by the Society for Cardiovascular Angiography and
Interventions and the Society of Thoracic Surgeons,
CIRCULATION, 114, e84-231, 2006.

7. Angelotti T., Fuller A., Rivera L., Schmiesing C.,
Anesthesia for older patients with hypertrophic cardiomy-
opathy : Is there cause for concern ?, J. CLIN. ANESTH., 17,
478-81, 2005.

8. Nkomo V. T., Gardin J. M., Skelton T. N., Gottdiener J. S.,
Scott C. G., Enriquez-Sarano M., Burden of valvular heart
diseases : a population-based study, LANCET, 368, 1005-11,
2006.

9. Christ M., Sharkova Y., Geldner G., Maisch B., Preopera -
tive and perioperative care for patients with suspected or
established aortic stenosis facing noncardiac surgery,
CHEST, 128, 2944-53, 2005.

10. Kertai M. D., Bountioukos M., Boersma E., Bax J. J.,
Thomson I. R., Sozzi F., Klein J., Roelandt J. R.,
Poldermans D., Aortic stenosis : an underestimated risk
factor for perioperative complications in patients under -
going noncardiac surgery, AM. J. MED., 116, 8-13,
2004.

11. Rohde L. E., Polanczyk C. A., Goldman L., Cook E. F.,
Lee R. T., Lee T. H., Usefulness of transthoracic echo -
cardiography as a tool for risk stratification of patients
undergoing major noncardiac surgery, AM. J. CARDIOL., 87,
505-9, 2001.

12. Iung B., Cachier A., Baron G., Messika-Zeitoun D.,
Delahaye F., Tornos P., Gohlke-Barwolf C., Boersma E.,
Ravaud P., Vahanian A., Decision-making in elderly
patients with severe aortic stenosis : why are so many
denied surgery ?, EUR. HEART J., 26, 2714-20, 2005.

13. Fleisher L. A., Beckman J. A., Brown K. A., Calkins H.,
Chaikof E., Fleischmann K. E., Freeman W. K.,
Froehlich J. B., Kasper E. K., Kersten J. R., Riegel B.,
Robb J. F., Smith S. C. Jr., Jacobs A. K., Adams C. D.,
Anderson J. L., Antman E. M., Buller C. E., Creager M. A.,
Ettinger S. M., Faxon D. P., Fuster V., Halperin J. L.,
Hiratzka L. F., Hunt S. A., Lytle B. W., Nishimura R.,
Ornato J. P., Page R. L., Tarkington L. G., Yancy C. W.,
ACC/AHA 2007 guidelines on perioperative cardiovascu-
lar evaluation and care for noncardiac surgery : a report of
the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines (Writing
Committee to Revise the 2002 Guidelines on Perioperative
Cardiovascular Evaluation for Noncardiac Surgery) :
developed in collaboration with the American Society
of Echocardiography, American Society of Nuclear
Cardiology, Heart Rhythm Society, Society of Cardio -
vascular Anesthesiologists, Society for Cardiovascular
Angiography and Interventions, Society for Vascular
Medicine and Biology, and Society for Vascular Surgery,
CIRCULATION, 116, e418-99, 2007.

14. Mittnacht A. J., Fanshawe M., Konstadt S., Anesthetic
considerations  in the patient with valvular heart disease
undergoing noncardiac surgery, SEMIN. CARDIOTHORAC.
VASC. ANESTH., 12, 33-59, 2008.

15. MCDONALD S. B., Is neuraxial blockade contraindicated in
the patient with aortic stenosis ?, REG. ANESTH. PAIN MED.,
29, 496-502, 2004.

16. Bundgaard-Nielsen M., Foss N. B., Kristensen B. B., Use
of epidural blockade in a patient with hip fracture and
aortic  stenosis, EUR. J. ANAESTHESIOL., 22, 471-2, 2005.

17. Catacutan T., Usmani A., Aneja A., Does a systolic murmur
heard in the aortic area need to be further evaluated prior



' Acta An¾sthesiologica Belgica, 2008, 59, n¡?3

to elective surgery ?, CLEVE CLIN. J. MED., 74 Suppl 1 :
S21-3, 2007.

18. O’Halloran T. D., Kannam J. P., Preoperative transthoracic
echocardiography : when is it useful ?, INT. ANESTHESIOL.
CLIN., 46, 1-10, 2008.

19. Desjardins V. A., Enriquez-Sarano M., Tajik A. J.,
Bailey K. R., Seward J. B., Intensity of murmurs correlates
with severity of valvular regurgitation, AM. J. MED., 100,
149-56, 1996.

20. Nishimura R. A., Carabello B. A., Faxon D. P.,
Freed M. D., Lytle B. W., O’Gara P. T., O’Rourke R. A.,
Shah P. M., Bonow R. O., Chatterjee K., de Leon A. C. Jr.,
Gaasch W. H., Otto C. M., Shanewise J. S., Smith S. C. Jr.,
Jacobs A. K., Buller C. E., Creager M. A., Ettinger S. M.,
Krumholz H. M., Kushner F. G., Page R. L.,
Tarkington L. G., Yancy C. W. Jr., ACC/AHA 2008 guide-
line update on valvular heart disease : focused update on
infective endocarditis : a report of the American College of
Cardiology/American Heart Association Task Force on
Practice Guidelines : endorsed by the Society of
Cardiovascular Anesthesiologists, Society for
Cardiovascular Angiography and Interventions, and
Society of Thoracic Surgeons, CIRCULATION, 118, 887-96,
2008.

21. Wilson W., Taubert K. A., Gewitz M., Lockhart P. B.,
Baddour L. M., Levison M., Bolger A., Cabell C. H.,
Takahashi M., Baltimore R. S., Newburger J. W.,
Strom B. L., Tani L. Y., Gerber M., Bonow R. O.,
Pallasch T., Shulman S. T., Rowley A. H., Burns J. C.,
Ferrieri P., Gardner T., Goff D., Durack D. T., Prevention of
infective endocarditis : guidelines from the American Heart
Association : a guideline from the American Heart
Association Rheumatic Fever, Endocarditis, and Kawasaki
Disease Committee, Council on Cardiovascular Disease in
the Young, and the Council on Clinical Cardiology, Council
on Cardiovascular Surgery and Anesthesia, and the Quality
of Care and Outcomes Research Interdisciplinary Working
Group, CIRCULATION, 116, 1736-54, 2007.

22. Cantlay K. L., Baker S., Parry A., Danjoux G., The impact
of a consultant anaesthetist led pre-operative assessment
clinic on patients undergoing major vascular surgery,
ANAESTHESIA, 61, 234-9, 2006.

23. Chassot P. G., Delabays A., Spahn D. R., Preoperative
evaluation of patients with, or at risk of, coronary artery
disease undergoing non-cardiac surgery, BR. J. ANAESTH.,
89, 747-59, 2002.

24. Auerbach A., Goldman L., Assessing and reducing the car-
diac risk of noncardiac surgery, CIRCULATION, 113, 1361-
76, 2006.

25. Devereaux P. J., Yang H., Yusuf S., Guyatt G., Leslie K.,
Villar J. C., Xavier D., Chrolavicius S., Greenspan L.,
Pogue J., Pais P., Liu L., Xu S., Malaga G., Avezum A.,
Chan M., Montori V. M., Jacka M., Choi P., Effects of
extended-release metoprolol succinate in patients undergo-
ing non-cardiac surgery (POISE trial) : a randomised con-
trolled trial, LANCET, 371, 1839-47, 2008.

26. Halm E. A., Browner W. S., Tubau J. F., Tateo I. M.,
Mangano D. T., Echocardiography for assessing cardiac
risk in patients having noncardiac surgery. Study of
Perioperative Ischemia Research Group, ANN. INTERN.
MED., 125, 433-41, 1996.

27. Raux M., Godet G., Fine E., Isnard R., [Preoperative
 cardiac assessment using dobutamine stress echocardio -
graphy], ANN. FR. ANESTH. REANIM., 25, 386-96, 2006.

28. Kertai M. D., Poldermans D., The utility of dobutamine
stress echocardiography for perioperative and long-term
cardiac risk assessment, J. CARDIOTHORAC. VASC. ANESTH.,
19, 520-8, 2005.

29. Boersma E., Poldermans D., Bax J. J., Steyerberg E. W.,
Thomson I. R., Banga J. D., van De Ven L. L., van Urk H.,

Roelandt J. R., Predictors of cardiac events after major
vascular surgery : Role of clinical characteristics, dobuta-
mine echocardiography, and beta-blocker therapy, JAMA,
285, 1865-73, 2001.

30. Douglas P. S., Khandheria B., Stainback R. F.,
Weissman N. J., Peterson E. D., Hendel R. C., Blaivas M.,
Des Prez R. D., Gillam L. D., Golash T., Hiratzka L. F.,
Kussmaul W. G., Labovitz A. J., Lindenfeld J.,
Masoudi F. A., Mayo P. H., Porembka D., Spertus J. A.,
Wann L. S., Wiegers S. E., Brindis R. G., Patel M. R.,
Wolk M. J., Allen J. M., ACCF/ASE/ACEP/AHA/ASNC/
SCAI/SCCT/SCMR 2008 appropriateness criteria for stress
echocardiography : a report of the American College of
Cardiology Foundation Appropriateness Criteria Task
Force, American Society of Echocardiography, American
College of Emergency Physicians, American Heart
Association, American Society of Nuclear Cardiology,
Society for Cardiovascular Angiography and Interventions,
Society of Cardiovascular Computed Tomography, and
Society for Cardiovascular Magnetic Resonance :
endorsed by the Heart Rhythm Society and the Society of
Critical Care Medicine, CIRCULATION, 117, 1478-97,
2008.

31. Gregoratos G., Current guideline-based preoperative
 evaluation provides the best management of patients under-
going noncardiac surgery, Circulation, 117, 3134-44,
 discussion, 2008.

32. Brett A. S., Coronary assessment before noncardiac sur-
gery : current strategies are flawed, CIRCULATION, 117,
3145-51, discussion 51, 2008.

33. Lavi R., Lavi S., Daghini E., Lerman L. O., New frontiers
in the evaluation of cardiac patients for noncardiac
surgery , ANESTHESIOLOGY, 107, 1018-28, 2007.

34. Lee T. H., Marcantonio E. R., Mangione C. M.,
Thomas E. J., Polanczyk C. A., Cook E. F.,
Sugarbaker D. J., Donaldson M. C., Poss R., Ho K. K.,
Ludwig L. E., Pedan A., Goldman L., Derivation and
prospective validation of a simple index for prediction of
cardiac risk of major noncardiac surgery, CIRCULATION,
100, 1043-9, 1999.

35. Fleisher L. A., Implications of preoperative heart failure :
the next frontier in perioperative medicine ?, ANESTHE -
SIOLOGY, 108, 551-2, 2008.

36. HAMMILL B. G., CURTIS L. H., BENNETT-GUERRERO E.,
O’CONNOR C. M., JOLLIS J. G., SCHULMAN K. A.,
HERNANDEZ A. F., Impact of heart failure on patients under-
going major noncardiac surgery, ANESTHESIOLOGY, 108,
559-67, 2008.

37. Cheitlin M. D., Armstrong W. F., Aurigemma G. P.,
Beller G. A., Bierman F. Z., Davis J. L., Douglas P. S.,
Faxon D. P., Gillam L. D., Kimball T. R., Kussmaul W. G.,
Pearlman A. S., Philbrick J. T., Rakowski H., Thys D. M.,
Antman E. M., Smith S. C. Jr., Alpert J. S., Gregoratos G.,
Anderson J. L., Hiratzka L. F., Hunt S. A., Fuster V.,
Jacobs A. K., Gibbons R. J., Russell R. O., ACC/AHA/ASE
2003 guideline update for the clinical application of
echocardiography : summary article : a report of the
American College of Cardiology/American Heart
Association Task Force on Practice Guidelines
(ACC/AHA/ASE Committee to Update the 1997 Guidelines
for the Clinical Application of Echocardiography),
CIRCULATION, 108, 1146-62, 2003.

38. KIRKPATRICK J. N., VANNAN M. A., NARULA J., LANG R. M.,
Echocardiography in heart failure : applications, utility,
and new horizons, J. AM. COLL. CARDIOL., 50, 381-96, 2007.

39. Senni M., Rodeheffer R. J., Tribouilloy C. M., Evans J. M.,
Jacobsen S. J., Bailey K. R., Redfield M. M., Use of
echocardiography in the management of congestive heart
failure in the community, J. AM. COLL. CARDIOL., 33, 164-
70, 1999.

IS ECHOCARDIOGRAPHY HELPFUL IN THE PRE-ANAESTHESIA ASSESSMENT ? 193



' Acta An¾sthesiologica Belgica, 2008, 59, n¡?3

194 M. VAN DYCK

40. Kobal S. L., Atar S., Siegel R. J., Hand-carried ultrasound
improves the bedside cardiovascular examination, CHEST,
126, 693-701, 2004.

41. Egan M., Ionescu A., The pocket echocardiograph : a
useful  new tool ?, EUR. J. ECHOCARDIOGR., 2008.

42. Spencer K. T., Anderson A. S., Bhargava A., Bales A. C.,
Sorrentino M., Furlong K., Lang R. M., Physician-
 performed point-of-care echocardiography using a laptop
platform compared with physical examination in the
cardiovascular  patient, J. AM. COLL. CARDIOL., 37, 2013-8,
2001.

43. Trambaiolo P., Papetti F., Posteraro A., Amici E.,
Piccoli M., Cerquetani E., Pastena G., Gambelli G.,

Salustri A., A hand-carried cardiac ultrasound device in
the outpatient cardiology clinic reduces the need for
standard  echocardiography, HEART, 93, 470-5, 2007.

44. Douglas P. S., Justifying echocardiography : the role of
outcomes research in evaluating a diagnostic test, J. AM.
SOC. ECHOCARDIOGR., 9, 577-81, 1996.

45. O’Neill S., Danjoux G., Targeted pre-operative echo -
cardiography using international guidelines may influence
patients’ management and outcome, ANAESTHESIA, 62, 424-
7, 2007.

46. Chizner M. A., Cardiac auscultation : rediscovering the
lost art, CURR. PROBL. CARDIOL., 33, 326-408, 2008.


