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PERI-OPERATIVE IMAGING

Peri-operative transoesophageal

echocardiography

SUSAN WRIGHT

Abstract

eri-operative transoesophageal echocardiography
P(TOE) has become part of the routine management

of patients undergoing cardiac surgery. Its use in
guiding not only surgery, but also the haemodynamic
management of the patient, has made TOE an
indispensable tool in the cardiac operating theatre.
Practical aspects of intra-operative TOE are outlined and
its application in differing clinical situations is reviewed.
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Introduction

The last decade has seen the rapid emergence of per &atlve
transoesophageal echocardiography (TOE) asafund%(ta par
of the peri-operative care of the cardiac surglc

UK.

Building on experience from the US, e
cardiologists and increasing numbers of.3 st etlst eve
oped the TOE skills necessary to gui oth th pro
dure and the haemodynamic @ ent e@e patieits.
Intra-operative TOE is now av@a@b{ m %t all,\gﬁac
surgical units in the UK. In ap ima Iy%(’oft is
performed by anaesthetists, and m C)f/t e g units
provide a joint anaesthe5|a/card|ology naesthetists

se
are well placed to perform intra-opera w%&use requires
an understanding of the sequence of events and their
haemodynamic sequelae, and the re formatlon gained
on both the patient’s volume status an cardlac function facili-
tates rapid manipulation of haemodynamics.

In this country, anaesthetists have embraced the role enthu-
siastically; more than 10% of UK cardiac anaesthetists so far
have acquired formal accreditation in peri-operative TOE." The
US National Board of Echocardiography established certification
in peri-operative TOE in 1997. Since then certification has
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into an accreditation process involving both a written

ination and log book submission. Accreditation processes in

e UK (overseen by the British Society of Echocardiography and

the Association of Cardiothoracic Anaesthetists) and in Europe

(by their European equivalents) have recently emerged and will
also help to safeguard standards of clinical practice.

A significant obstacle to the introduction of peri-operative
TOE has been the substantial cost involved. Purchase of expen-
sive echocardiography equipment can represent major capital
expenditure that UK healthcare trusts are unwilling to support in
today’s strained financial environment. However, Fanshawe et al.
have analysed the cost implications of the introduction of a rou-
tine peri-operative TOE service in the US, finding a mean finan-
cial saving of US$ 230 per patient undergoing adult cardiac

surgery.?

Practical considerations

Shanewise et al. described 20 conventional TOE imaging planes
that together constitute a comprehensive peri-operative TOE
examination?® (figure 1). It is acknowledged that most practition-
ers use 10-12 of the described planes in their routine intra-oper-
ative studies.

For non-anaesthetist echocardiographers visiting the operat-
ing theatre, there are numerous pitfalls attached to TOE in this
setting. A short summary of the relevant practical considerations
and tips for intraoperative TOE can be found in the appendix to
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Figure 1. The 20 multi-plane views of a comprehensive intra-operative
multi-plane transoesophageal examination, as described by
Shanewise et al.’?
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Figure 2. The clinical setting, showing intra-operative transoesophageal
echocardiography could distract the anaesthetist from
anaesthesia and other monitoring
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Complications and safety

The complications of intra-operative TOE(({{ 1) include all of
those familiar to the out-patient TOE % etting. In addition,
however, the intra-operative environmeht introduces the poten-
tial for inadvertent extubation of the patient (particularly in chil-
dren) when the TOE probe is manipulated in the pharynx.
Similarly, central venous catheters, monitoring and drug infusion
lines can easily be dislodged or disconnected by the unwary. Of
primary concern is the distraction from anaesthesia introduced
by intra-operative TOE (figure 2); anaesthetist echocardiogra-
phers are advised to delegate the task of anaesthesia and moni-
toring vigilance to a second individual while the TOE study is
being performed.

Q
@O

Indications for intra-operative TOE

The need to allocate limited resources in terms of expensive
TOE equipment in the operating theatre led to the develop-
ment of a system of prioritisation of surgical procedures

84
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|rect me @ cal trauma - chipped teeth, pharyngeal abrasion,
oes % perforation or haemorrhage, aneurysm rupture, mucosal

Q -
splacement or traction on contiguous structures - recurrent
ngeal nerve injury, hypotension from great vessel compression
i

imulation of visceral reflexes - dysrhythmias, vomiting

Bacteraemia

Complications specific to the peri-operative setting

® Distraction from anaesthesia and other monitoring
® Accidental extubation

® [nadvertent removal of intravascular catheters and cannulae

according to the usefulness of TOE during the operation (table
2).* Disappointingly, but perhaps unsurprisingly, there is little
or no evidence that the use of intra-operative TOE alters
outcome. The categorisation of procedures was therefore
based on the opinions of a panel of experts within the US
Society of Cardiovascular Anesthesiologists (SCA). The resulting
indications for intra-operative TOE were based primarily on its
application as a diagnostic tool. During the rapid development
of this field, however, it has become apparent that TOE during
cardiac surgery is a haemodynamic monitor of unsurpassed
value and its use is desirable in all patients undergoing cardiac
surgery. In this respect, peri-operative TOE differs significantly
from diagnostic cardiological TOE, which provides a diagnostic
snapshot of the patient’s pathology. With TOE monitoring,
anaesthetic management of haemodynamic compromise can
be carried out on a far better informed basis. As the avail-
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Table 2. Summary of indications for intraoperative transoesophageal echocardiography (TOE), as described in Society of Cardiovascular
Anesthesiologists Guidelines
CATEGORY | Pre-operatively

Indications in which TOE is frequently useful in
improving clinical outcome (strongest evidence
or expert opinion)

Persistent haemodynamic instability not responding to treatment
Unstable patients with suspected thoracic aortic pathology

Intra-operatively

Persistent haemodynamic instability not responding to treatment
Valve and hypertrophic obstructive cardiomyopathy (HOCM) repair
Congenital heart surgery requiring cardiopulmonary bypass
Endocarditis surgery

Pericardial window surgery

Aortic dissection surgery for aortic valve evaluation

Post-operatively
Haemodynamic instability of unknown aetiology

CATEGORY II
Indications in which TOE may be useful in improving
clinical outcome (weaker evidence or expert opinion)

Pre-operatively
Assessment of acute aortic pat

Intra-operatively

Patients with increas f myo rd aem ‘on or haemodynamic instability
Assessment of: %

- vaIve

- rep

CATEGORY Il
Indications in which TOE is infr

|%
improving clinical outcome (I|tt evidence ov

support)

<<,

dlac aneu
card|
eratlv de

n of f rm&s
Q\Q

ro bectomy
olec

di

aortig diss _
& tic athe%nd other source of aortic emboli
P

ions

ericargha
- ana ites during heart and lung transplantation
p&% nt of ventricular assist devices

Evalliation, of myocardial perfusion, coronary artery anatomy, or graft patency

@npllcated endocarditis in non-cardiac surgery
QAomtormg for emboli during orthopaedic procedures

Assessment of repair of thoracic injuries

Uncomplicated pericarditis

Evaluation of pleuropulmonary disease

Placement of balloon pumps, internal cardiac defibrillators, pulmonary artery catheters
Monitoring of cardioplegia administration

cardiomyopathies other than HOCM

ability of equipment for intra-operative TOE increases, many
units in the UK are now achieving the ideal of being able to
provide intra-operative TOE for all of their cardiac surgical
patients.

In fact, the incidence of unexpected findings on TOE that
actually change the surgical procedure is surprisingly high, being
approximately 12% for adult cardiac surgical all-comers, and ris-
ing to 33% for high-risk coronary artery bypass surgery.>>*

Support for the ranking of indications by the SCA has been
provided by several studies,> which have confirmed that in
terms of its influence on clinical decision-making and changes to
management, the impact of TOE monitoring is greater for cate-
gory 1 than for category 2 indications.

VOLUME 14 ISSUE 2 - MARCH/APRIL 2007

Usefulness of peri-operative TOE and effect on
clinical outcome
The usefulness of intra-operative TOE is difficult to refute despite
the lack of incontrovertible evidence for a beneficial effect on
patient outcome. It is intuitive that the ability to identify and
correct complications before the patient leaves the operating
theatre, and the ability to make an informed choice of inotrope
therapy and volume replacement, means that the patient is less
likely to suffer a damaging cardiovascular or vital organ insult.
As an instantaneous indicator of haemodynamic status and
response to therapy, TOE exceeds the accuracy and capabilities
of all other clinically available haemodynamic monitors. Both
function and volume status can be rapidly visually assessed;
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Figure 3. Transgastric short axis mid-papillary view of the left ventricle,
the most informative view for initial assessment of the
patient’s intra-operative haemodynamic status

indeed visual real-time assessment of left ventricular ejection
fraction (LVEF) by experienced operators has been shown to bg
at least equal in accuracy to offline echocardiographic meastiée=
ment using Teicholz or Simpson’s methods." Preload” s, easily
determined by estimation of left ventricular end-diastefic area.’?
Measurement of transmitral E wave decelerationftime and traas;
mitral colour M mode can further refine estinfatien/of left \en-
tricular filling and ventricular diastolic fuhgtiert.” Veatrcular
function, both global and regional, is also=\eadily appqren) from
standard 2-dimensional imaging. Fractional areartidnge (FAC)
measured in the transgastric midgapillpry shoriyakis view af the
left ventricle (LV) (figure 3) corrdlates Tioselyaaitii\LVEF evey in$he
presence of segmental wall m&ton abnolpnalities {SVWAIAS). 2
Furthermore, the sensitivity of TOE ip the detectiGngiegional
ischaemia far exceeds that of 12-leadselectroeaydiagiam (ECG)
monitoring and ischaemia-induced SWMAsz@ppear much earlier
than ECG changes,™ although it should e b&tne in mind in the
operative setting that acute changesqn)loaging conditions and
rhythm can interfere with the interpretation of SWMA." Use of
longitudinal imaging planes enhances the sensitivity of TOE in
detection of SWMAs."® Persistence of new SWMAs to the end of
surgery is associated with a likelihood of myocardial damage."”
These rapid diagnostic capabilities make TOE invaluable for mon-
itoring patients undergoing coronary artery bypass grafting, as a
guide for anti-ischaemia therapy® and by facilitating early graft
revision in the event of inadequate revascularisation.

Although it can be assessed by calculation of ventricular wall
stress, because this is a laborious process, afterload is more fre-
quently inferred in the intra-operative setting by consideration of
echo appearances and knowledge of arterial and central venous
pressures. Cardiac output can be measured by Doppler assess-
ment of aortic or pulmonary artery flow.™?*

The observations of Couture et al.? suggest that the use of

86

intra-operative TOE in cardiac surgery has the greatest impact on
haemodynamic management, leading to alteration of medical
management in 53% of patients. In this study, TOE was report-
ed to lead to modification of the planned surgical procedure in
30% and provided useful confirmation of diagnosis in 27%.
Utility of TOE was greatest in complex surgical procedures
(39%), having less influence on valve replacement (19%) and
revascularisation surgery (10%). Other studies report similarly
impressive rates of intervention on the basis of intra-operative
TOE findings in cardiac surgical patients.2*®

Limited data

There are few data on the effectiveness of peri-operative TOE in
the UK clinical setting. Data from Papworth Hospital® suggest
that in 20% of patients there was a change of surgical procedure
as a result of op-table TOE, which is much higher than the rate
reported from treyJS. The investigators propose that this figure
reflects the\fsuter” likelihood of pre-operative TOE examinations
in the YK carliac suxgical population, It is suboptimal for the sur-
gical teamto be making/clinical dacisions regarding the nature of
the surgical pfocedwufe af#€r thesinduction of anaesthesia for
sufgery, sinte \this practise precludes the possibility of fully
Ivormedigisaussion Witk the patient before surgery and is cloud-
ed by thexdifficulty ohaving to take into account the haemody-
namic effects gfagaesthesia on the lesion in question.

I, partigalas.mitral regurgitation (MR) is notoriously difficult
toassesggriitable, because the severity of regurgitation is pro-
roundly ségsitive to the effects of general anaesthesia and there
is a~real danger of underestimating the degree of MR in the
anaesthetised patient.*?° To some extent, this can be counter-
acteéd by administering vasoconstrictors prior to echo assess-
ment, but it is impossible to reproduce the awake haemody-
namic state accurately. The role of intra-operative TOE in mitral
valve surgery is, however, well supported by several large series.
While the pre-cardiopulmonary bypass (CPB) TOE study leads to
modifications to the planned surgical procedure in 9-14% of
patients undergoing mitral valve surgery,>*?? the rate of imme-
diate return to CPB for surgical revision of a persistent valve
abnormality post-CPB has been reported to be 5-12% .7

Several studies have examined the impact of TOE monitoring
on the peri-operative management of patients undergoing non-
cardiac surgery.®* TOE has been found to influence manage-
ment in more than 80% of patients studied® and its impact has
been described as ‘major’ in 15% (i.e. resulting in a change to
surgical procedure, anaesthetic management or in guiding the
treatment of life-threatening events), although this high yield
does, in part, reflect the highly selective use of TOE in non-car-
diac surgery. The influence of TOE has been observed to be
greatest in patients who have SCA category 1 indications for
intra-operative TOE (most commonly haemodynamic instabili-
ty).29

In the post-operative period, TOE has much to offer the
patient. Transthoracic ultrasound signals are obstructed by dress-
ings, drains and by the lungs in patients receiving positive pres-
sure ventilation, making transthoracic echo (TTE) studies difficult

THE BRITISH JOURNAL OF CARDIOLOGY

—



Wright pp83-89-web version:Wright pp83-89-web ver

INEGY® VW ezetimibe/simvastatin
ABRIDGED PRODUCT INFORMATION

Refer to Summary of Product Characteristics before prescribing

2/5/07

myopathy and rhabdomyolysis is also increased by concomitant use of
otherfibrates, lipid-lowering doses (> 1 g/day) of niacin or by concomitant
use of amiodarone or verapamil with higher doses of INEGY. There is
also a slight increase in risk when diltiazem is used with the 10/80 mg

Information about adverse event reporting can be found
at www.yellowcard.gov.uk. Adverse events should also
be reported to MSD-SP Ltd (tel: 01992 467272).

PRESENTATION: Tablets containing 10 mg ezetimibe and 20, 40 or
80 mg of simvastatin.

dose.C intake with grapefruit juiceshould be avoided. Do not
exceed 10/10mg* dailyin patients receiving concomitant medication with
ciclosporin, danazol or lipid-lowering doses (> 1 g/day) of niacin. Weigh
the benefits of the combined use with ciclosporin, danazol or niacin
carefully against the potential risks of these combinations. Monitor
ciclosporin concentrations in patients receiving INEGY and ciclosporin.
The combined use of INEGY at doses higher than 10/20 mg daily with

iodarone or verapamil should be avoided unless the clinical benefit

USES: As adjunctive therapy to diet in: Hyperchol ja: in
primary (heterozygous familial and non-familial) hypercholesterolaemia
or mixed hyperlipidaemia where use is appropriate:

« patients not appropriately controlled with a statin alone

+ patients already treated with a statin and ezetimibe.

INEGY contains ezetimibe and simvastatin. Simvastatin (20-40 mg) has
been shown to reduce the frequency of cardiovascular events. Studies to
demonstrate the efficacy of INEGY or ezetimibe in the prevention of
complications of atherosclerosis have not been completed. Homozygous
Familial Hypercholesterolaemia (HoFH): Patients may also receive
adjunctive treatments (e.g., low-density lipoprotein [LDL| apheresis).
DOSAGE AND ADMINISTRATION: For oral administration, with or
without food. Put patients on an appropriate lipid-lowering diet and
continue during treatment. Hypercholesterolaemia: The dosage range is
10710 mg/day* through 10/80 mg/day in the evening. The typical dose s
10/20 mg/day or 10/40 mg/day given as a single dose in the evening. The
10/80 mg dose is only recommended in patients with severe
hypercholesterolaemia and high risk for cardiovascular complications.
Consider the patient’s low-density lipoprotein cholesterol (LDL-C) level,
coronary heart disease risk status, and response to current cholesterol-
lowering therapy when starting therapy or adjusting the dose.
Individualise the dose based on the known efficacy of the various dose
strengths of INEGY and the response to the current cholesterol-lowering
therapy. Make any adjustments at intervals of not less than 4 weeks.
He Familial Hypercholesterolaemia: The ded dosage
is 10/40 mg/day or 10/80 mg/day in the evening. May be used as an
adjunct to other lipid-lowering treatments (e.g, LDL apheresis).
Coadministration with other medicines: Bile acid sequestrants: dosing
should occur either >2 hours before or >4 hoursafter administration ofa
bileacid sequestrant. Amiodarone or verapamil: the dose should not exceed
10/20 mg/day. Ciclosporin or lipid-lowering doses (>1 glday) of niacin: the
doseshould not exceed 10/10 mg/day*. Diltiazem: do not exceed 10/40 mg
unless clinical benefit outweighs increased risk of myopathy and
thabdomyolysis. Use iin elderly: no dosage adjustment required. Use in
children and adolescents: not ded. Usein hepatic impairment: no
dosage adjustment required in mild hepatic insufficiency (Child Pugh
score 5 to 6). Not recommended in patients with moderate (Child Pugh
score 7 to 9) or severe (Child Pugh score >9) liver dysfunction. Use in
renal impairment: no dosage adjustment required in moderate renal
insufficiency. If treatment in patients with severe renal insufficiency
(creatinine clearance <30 ml/min) is deemed necessary, implement
dosages above 10/10 mg/day* cautiously.

CONTRA-INDICATIONS: Hypersensitivity to ezetimibe, si

outweighs the increased risk of myopathy. Liver enzymes: Perform liver
function tests before treatment and thereafter when clinically indicated.
Patients titrated to the 10/80 mg dose should receive an additional test
prior to titration, 3 months after titration to the 10/80 mg dose, and
periodically thereafter (e.g., semi-annually) for the first year of treatment.
Payspecial attention to patients who developel umt i
levels. Use cautiously in patients who consume substantial quantities of
alcohol. Hepatic insufficiency: Not recommended in patients with
moderate or severe hepatic insufficiency. Orher interactions:
Cholestyramine: Concomitant cholestyramine administration decreased
the mean AUC of total ezetimibe approximately 55%. The incremental
low-density lipoprotein cholesterol (LDL-C) reduction due to adding
INEGY to cholestyramine may be lessened by this interaction. Warfarin
and other coumarin anticoagulants: Very rare cases of elevated INR have
been reported. Prothrombin time should be determined before starting
INEGY and frequently enough to ensure that no significant alteration of
prothrombin time occurs. Fibrates: concomitant use not recommended.
*The 10/10 mg tablet is not marketed in the UK. This dose can be met by
co-administering 10 mg of each of ezetimibe and simvastatin.

SIDE EFFECTS: Refer to SPC for complete information on side effects.
Clinical Studies: The frequencies of adverse events are ranked according
to the following: Very common (> 1/10), Common (> 11100, < 1/10),
Uncommon (> 111000, < 1/100), Rare (> 1110,000, < 1/1000), Very rare
(<1110,000) includingisolated reports. INEGY: Nervous system disorders:
Common: headache. Gastro-intestinal disorders: Common: flatulence.
Musculoskeletal, connective tissue, and bone disorders: Common: myalgia:
Laboratory values: The incidence of clinically important elevations in
serum transaminases (ALT and/or AST >3 X ULN, consecutive) was
1.7%for patients treated with INEGY. Clinically important elevations of
CK (=10 X ULN) were seen in 0.2% of the patients treated with INEGY.
Post-marketing experience: Adverse reactions reported for INEGY are
consistent with those previously reported with ezetimibe and/or
simvastatin. [n addition to the above, other side effects reported with one of
the individual components may be potential undesirable effects with INEGY.
Ezetimibe: - Blood and lymphatic ~ system  disorders: Very rare:
thrombocytopaenia. Gastro-intestinal disorders: Common: abdomis
pain, diarrhoea. Rare: nausea. Very rare: pancreatitis. Hepato-biliary
disorders: Rare; hepatitis. Very rare cholelelithiasis, cholecystisls. Skin
and subcutancous tissue disorders: Rare: hypersensitivit fons,
including rash, urticaria and very rarely, angioedema. Miuloskéhval,
connective tissue disorders: Rare: arthralgia. Verpyra

1

rhat General disorders and admin

\

ortoanyof theexcipients. Pregnancy and lactation. Activeliver diseaseor
unexplained persistent elevations in serum transaminases. Concomitant
administration of potent CYP3A4 inhibitors (e.g., itraconazole,
ketoconazole, erythromyein, - clarithromycin, telithromycin, HIV
protease inhibitors and nefazodone).

PRECAUTIONS:  Myopathy/Rhabdomyolysis:  In ~ post-marketing
experience with ezetimibe, cases of myopathy and rhabdomyolysis have
been reported. Most patients who developed thabdomyolysis were taking
astatinconcomitantly with ezetimibe. However, thabdomyolysis has been
reported very rarely with ezetimibe monotherapy and very rarely with the
addition of ezetimibe to other agents known to be associated with
increased risk of rhabdomyolysis. Simvastatin, like other HMG-CoA
reductase inhibitors, occasionally causes myopathy manifested as muscle
pain, tenderness or weakness with creatine kinase (CK) above 10 X the
upper limit of normal (ULN). Myopathy sometimes takes the form of
thabdomyolysis with or without acute renal failure secondary to
myoglobinuria, and very rare fatalities have occurred. The risk of
myopathy/rhabdomyolysis s dose related for simvastatin.
CK measurement: CK should not be measured following strenuous
exercise or in the presence of any plausible alternative cause of CK
increase. If CK levels are significantly elevated at baseline (>5 X ULN),
measure levels again within 5 to 7 days. Before treatment: Advise all
patients starting therapy, or in whom the dose is being increased, of the
risk of myopathy and to report promptly any unexplained muscle pain,
tenderness or weakness. Exercise caution in patients with pre-disposing
factorsfor rhabdomyolysis. Measure CK level beforestarting treatment in
the following: elderly (age >70 years); renal impairment; uncontrolled
hypothyroidism; personal or familial history of hereditary muscular
disorders; previous history of muscular toxicity with a statin or fibrate;
alcohol abuse. In thesesituations, clinical monitoring is recommended. If
a patient has previously experienced a muscle disorder on a fibrate or a
statin, initiate treatment with caution. If CK levels are significantly
elevated at baseline (>5 X ULN), treatment should not bestarted. Whilst
ontreatment: Ifmuscle pain, weakness or cramps occur measure CK levels
and stop treatment if found to be significantly elevated (>5 X ULN). If
muscular symptoms are severe even if CK levels are <5 X ULN, consider
discontinuation. Discontinue if myopathy is suspected for any other
reason. If symptoms resolve and CK levels return to normal, then
re-introduction of INEGY or another statin-containing product may be
considered at the lowest dose and with close monitoring. Stop therapy
temporarilyafew days prior to elective major surgeryand when any major
medical or surgical condition supervenes. Measures to reduce the risk of
myopathy caused by interactions: Therisk ofmyopathyand rhabdomyolysis
is significantly increased by concomitant use with potent inhibitors of
CYP3A4  (such as itraconazole, ketoconazole, erythromycin,
clarithromycin, telithromycin, HIV protease inhibitors, nefazodone,
whose concomitant use is contra-indicated), as well as ciclosporin,
danazol and gemfibrozil. If treatment with itraconazole, ketoconazole,
erythromycin, clarithromycin or telithromycin is unavoidable, suspend
therapy with INEGY during the course of treatment. The risk of

Common: fatigue. Laboratory values: Rare: fincre aminases,
increased CK. Simvastatin: Blood and ly c system glsorders: Rare
anaemia. Nervous system disorde ffitss, paraegthesia,

peripheral neuropathy. Gastro-i isoratys: Rare constipéion,
abdominal pain, dyspepsia, diatghoed\gaused, vomitinggPanchegts
Hepato-biliary disorders: R: titis/jatindice. Skip ant % s
tissuedisorders: Rare:, uritus, Wopecia. Musculosheleigannéctive 7
tissue and bone_disor are: myopathy, #ifableqydiysis, muscle
cramps. Genggll” disONersNgnd adminislralr ditions: Rare:
aesthenia, A % i en Toggpled rarely whi

- LR
alaise. Lapofl ' 3
OS. 28 Tablets
> ts [0/80 mg: £41.21.
0726, mg: PL 19945/0008;

10/40 mg: PL 19945/0009; 1080 mgaL 1994570010.

Marketing Authorisation Helder>MSINSP Limited, Hertford Road,

Hoddesdon, Hertfordsh# UK
m Date of revit® of prescribing information:
December 200;

® denotes registered trademark of MSP Singapore Company, LLC

©Merck Sharp & Dohme Limited, 2007. All rights reserved.

References:

1. Ballantyne CM, Abate N, Yuan Z, et al. Dose-comparison study of the
combination of ezetimibe and simvastatin (Vytorin®) versus
atorvastatin in patients with hypercholesterolaemia: The Vytorin
Versus Atorvastatin (VYVA) Study. Am Heart J 2005;149:464-473. *
Vytorinis the trade name of INEGY in the USA.

2. Data on file, Merck Sharp & Dohme Limited and Schering-Plough
Limited.

3. Goldberg AC, Sapre A, Liu J, et al. Efficacy and safety of ezetimibe
coadministered with simvastatin in patients with primary
hypercholesterolaemia: A randomised, double-blind, placebo
controlled trial. Mayo Clin Proc 2004;79:620-629.

4. Feldman T, Koren M, Insull W Jr, etal. Treatment of high risk patients
with ezetimibe plus si in co-administration versus i in
alone to attain National Cholesterol Education Program Adult
Treatment Panel 11 low-density lipoprotein cholesterol goals. Am J
Cardiol 2004;93:1481-1486.

5. Masana L, Mata P, Gagne C, et al. Long-term safety and tolerability
profilesand lipid-modifying efficacy of ezetimib inistered with
ongoing simvastatin treatment: A multicenter, randomised, double-
blind,  placebo-controlled, ~ 48-week  extension  study.
Clin Ther2003;27(2):174-184.

pyrexia, flushing,
Increases in y-gluta
PACKAGE QUANTI

Marketing Authorisation numl

10:

am Page 5

Key messages
® Intra-operative TOE influences anaesthetic decision-
making as much as it influences the surgical procedure

The operating theatre environment presents several
challenges to the echocardiographer; knowledge of the
seguence and significance of surgical and anaesthetic
events is vital to accurate image interpretation

The use of TOE in cardiac surgery has been validated in
during a variety of cardiac surgical procedures. It has not
been shown to improve outcome from cardiac surgery

patien , n@E findi ave influenced clinical deci-
sion-Makipg dir % —24% 2
ugh & en &% o achieve adequate acoustic
\Wigh e

<</ ( nal sho\ view of the LV) will often provide a

consiger am information as part of routine assess-

p t ofpost- |

%ons osthetic dysfunction at an early stage.

" \Subseq Qﬁ

ary

introduction of intra-operative TOE has transformed deci-

the working relationship between surgeons, anaesthetists and
cardiologists, and has elevated teamwork, communication and
There is no evidence, however, that TOE-led changes to sur-
gical procedures or medical management of patients influence
an invaluable peri-operative tool means that the required
prospective randomised trial may prove ethically impossible to

terms of its impact on intra-operative decision-making
and uninformatizey A number of studies examining the use of
TOE in ITU eported unexpected findings in up to 59% of
S d, a
w NITE po b& tively, demonstration of a single
e patients on the ITU to exclude pericardial
elective use of TOE may further clarify haemody-
\%am' staas if required.
\\on-making in the cardiac surgical theatre. It has also changed
mutual understanding to a new level.
eventual clinical outcome. The widespread acceptance of TOE as
perform.
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APPENDIX

Table showing practical considerations and tips for non-anaesthetic echocardiographers visiting the operating theatre

Pre-bypass period

® Transoesophageal echocardiography (TOE) can be very distracting to others involved in patient care and can also obstruct anaesthetic access to
infusion pumps etc

® General anaesthesia is usually associated with mild myocardial depression and significant vasodilatation, both systemic and pulmonary. This will
affect the appearance and severity of many lesions, e.g. mitral regurgitation (MR), hypertrophic obstructive cardiomyopathy (HOCM) mitral systolic
anterior motion (SAM)

® The operating theatre environment has high ambient light and the temptation is to set gain too high

® Diathermy interferes with imaging to varying degrees and may make imaging impossible for a while. The busiest time for diathermy is dissection at
the start of surgery.

® During redo surgery it is worthwhile to image the right ventricle during sternotomy because sawing into an adherent right ventricle (RV) will be
accompanied by the immediate appearance of air in the RV cavity

® Pre-cardiopulmonary bypass (CPB) time is limited. It is, however, desirable still to perform a complete examination pre-CPB because the incidence of
significant unexpected findings is high (see text)

® The pericardium is opened early in the procedure. Effusions should therefore be assessed early (feedback on estimations of volume can be gained

from volume in the surgical suction bottle)

® |f bicaval cannulation is to be performed, central venous catheter tip position should be }Cdji early in the examination sequence so that, if
necessary, the line can be withdrawn from the right atrium before the superior vena nulated and snared (obstructing pressure measurement
and drug administration through the catheter)

® |t is rarely (if ever) possible to image the aortic cannulation site with TOE; it li T E ‘blipd o obscur «Q e intervening carina

® Moderate/severe arch or descending aortic atheroma should prompt consid t| epiaoptie g of dpodsed aortic cannulation site by the
surgeon to exclude the presence of significant atheroma prior to msertlon e cannul &

® Anaesthetists frequently vasodilate patients in order to reduce aortlc fa it f ortl uI n. This manipulation may influence TOE
assessment of severity of lesions

® Preload may be compromised profoundly when surgeons lift the to | ve exposu tlme for administration of intravenous fluids
and spontaneous recovery before making haemodynamic as n )

® Continuous administration of aprotinin causes a steady stream ®&f micro Ies 1 pass t e rlght heart

® During off-pump cardiac surgery, extreme cardiac con can ma :bgﬁv |mp I gifficult to interpret

® |[f cardioplegia is going to be used to arrest the heart , the g€gree of aortic/ cy (if any) should be assessed pre-CPB to aid decision-

t or ¥ia corona ost|

making on the method of cardioplegia admws@ via aortlc I
tol

® Transgastric imaging is much easier (because,it ated) i t etised, pakalysed patients
Cardiopulmonary bypass (CPB)

® Having assessed an intracardiac Ie5| ,itis w';\b{and he lesion by direct vision when the heart is opened (the best feedback

and learning tool available)

® There is potential for oesopha cosal bur TOE prdbe is t emitting sound (and heat) in the patient during the low-pressure state of
CPB. This predisposes the oesop Q0 foratl obe/machine should be turned off when not in use on CPB

® TOE can help to identify {;sa/ f car roug ompetent aortic valve into the LV and can monitor surgical intervention to avoid LV
distension d%‘

® |t is not possible to assess prostheti¢ or vertricula

normal loading conditions while
® A satisfactorily de-aired left heart m eflll
manipulated at the end of bypass

Q i while the patient is still on cardiopulmonary bypass as it is virtually impossible to reproduce
a

t has been resting in the pulmonary veins when the heart is refilled or the pulmonary veins

Post-bypass period <§«

® The transgastric midpapillary shorQ:A of the left ventricle (LV) is the ‘haemodynamic home page’; it is the best view to acquire during
separation from bypass because it is the most reliable plane for detection of ischaemia-related segmental wall motion abnormalities (SWMAs), while
also allowing rapid assessment of global LV function and volume status of the patient. Sensitivity for detection of SWMAs is further increased by sub
sequent use of
multiple plane images of the LV

® Residual air in the left heart after open procedures is likely to flow into the right coronary artery (RCA) when the heart starts to eject because the right
coronary artery ostium is most superior in the supine patient. Air is frequently visible by TOE in the affected area of myocardium as a fine white
speckled appearance. The resulting SWMASs in the inferior wall usually take 30-40 minutes to resolve. Distinction from ischaemia due to an obstructed
coronary anastamosis can be difficult

® Surgical swabs placed behind the heart will compromise image quality

® The appearance of SAM of the anterior mitral leaflet e.g. post MV repair should only be considered significant once haemodynamic predisposing
factors have been eliminated (i.e. hypovolaemia has been corrected, inotropes and vasodilators reduced or switched off. Vasoconstrictor administration
may help)

® Protamine, which is given routinely to reverse the heparinisation required for CPB, can cause idiosyncratic pulmonary vasoconstriction which can
cause catastrophic RV failure and dilatation

® Epicardial ventricular pacing is commonly used in the post-CPB period (particularly if cardioplegia has been used); septal wall motion abnormalities
may result
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