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Table |
analysis of the mitral valve prior to percutaneous
edge-to-edge repair

Recommended criteria for echocardiographic

Criteria Assessment

Mitral leaflet coaptation length >2 mm length
recommended
<11 mm depth

recommended

Mitral leaflet coaptation depth

Gap between leaflet in case of
flail leaflet

Width of flail leaflet area

<10 mm gap recommended

<15 mm width

recommended

Mitral valve opening area >4 cm? area recommended
Leaflet thickness <5 mm thickness
recommended
Considerable calcification of the

mitral annulus

Should not be present

Marked valvular cleft or leaflet
perforation

Should not be present

Marked restriction of posterior
leaflet

Should not be present

Lack of primary or secondary
chordae support

Should not be present

Calcification of the leaflets in the
grasping area

Should not be present

Several significant regurgitant jets Should not be present

FMR Coaptation Depth
The measurement should be taken in the 4C view
where the coaptation depth is greatest.

' ) Coaptation
S ... JDepth

DMR Flail Gap
This should be taken in the view (LAX, 4C, 5C) where
the flail gap is largest.

---------------

different guiding views, the procedure requires optimal coordination
between expert echocardiographers and interventionalists.

While the interventional edge-to-edge repair is a relatively safe
procedure, pericardial effusion due to perforation of the atrial wall,
detachment of the clip from the mitral valve after initial seating, as
well as destruction of the mitral leaflets due to multiple grasping pro-
cedures or chordal rupture are potential complications. All of these
complications can be easily detected by TOE.

Post-interventional evaluation

Echocardiographic follow-up studies should be performed to deter-
mine mitral regurgitation severity as well as left ventricular function. A
follow-up TOE allows improved understanding of the morphological
causes of recurrent significant mitral regurgitation.

TOE in left atrial appendage
device closure

TOE is used for pre-procedural evaluation of the left atrial append-
age, for guidance of the procedure and for follow-up studies.

¢ Pre-procedural evaluation. To define the presence of clots within
the left atrial appendage, determine the size ofits orifice, the size of
the landing zone, the depth of the left atrial appendage, and the
number of lobes. Sizing is done in multiple views allowing short-
and long-axes analysis, and 3D TOE may be advantageous.

e Guidance of the procedure. TOE is integral part of the procedure
for the following steps: transseptal puncture, analysis of multiple

FMR Coaptation Length
The measurement should be taken in the 4C view
where the coaptation length is shortest.

W=

DMR Flail Width

This measurement should be taken in the transgastric
short axis view where the flail width is largest.

}Coaptation
Length

Flail Width

Figure 6 Parameters to describe mitral valve morphology in functional (FMR) and degenerative (DMR) mitral regurgitation.
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Figure 7 A 3D TOE image acquired in the zoom mode from the
leftatrium showingthe open clip in central position above the mitral
valve and perpendicular to the intercommissural line. A, anterior; L,
lateral; M, medial; P, posterior (inferolateral). See also Supplemen-
tary data online, SupplVideo2DTOEbeforeclipping: 2D TOE
showing both arms of the opened clip just above the mitral valve.
Supplementary data online, SupplVideo3DTOEbeforeclipping: 3D
TOE showing the open clip just above the mitral valve. The clip dir-
ection is perpendicular to the closure line of the mitral leaflets. See
Supplementary data online, SupplVideo3DTOEafterclipping. This
shows the clip-delivery system in the left atrium as well as the anter-
ior and posterior mitral leaflet with a tissue bridge due to the closed
clip. There is an opening medial and lateral to the tissue bridge.

- -
| —_
'PAT T: 37.0C
TEE T 36.7C

signs of adequate device position before device release, detection
of complications such as pericardial effusion, mitral valve impinge-
ment, or obstruction of the left upper pulmonary vein.

e Follow-up studies. Confirmation of adequate device position,
of complete occlusion of the left atrial appendage orifice
without flow inside the appendage, and exclusion of thrombus
adherent to the device (see Figure 8 and Supplementary data
online, clip).

TOE in infective endocarditis

TOE gives useful information concerning the diagnosis of infective
endocarditis, the assessment of the severity of the disease, the predic-
tion of short-term and long-term prognosis, and the follow-up of
patients under specific antibiotic therapy. Transthoracic echo must
be performed first in all cases, because it is a non-invasive technique
giving useful information both for the diagnosis and the assessment
of severity of infective endocarditis. TOE needs to be performed in
the majority of patients with suspected infective endocarditis,
because of its better image quality and better sensitivity, except in
the case of good quality negative transthoracic echocardiography
associated with a low level of clinical suspicion.24

Anatomically, infective endocarditis is characterized by a combin-

ation of vegetations and destructive lesions:>

(i) A vegetation presents as an oscillating mass attached to a val-
vular structure, with a motion independent of that of the
valve, but may also present as non-oscillating mass with atypical

Figure 8 Simultaneous biplane view of short- and long axis of the left atrial appendage showing the occluder in place (arrow). The device consists
of abody placed within the appendage and a cap at the orifice of the appendage. LA, left atrium, LAA, left atrial appendage. See also Supplementary

data online, SupplVideoLAAoccluder. See legend for Figure 8.

$T0Z ‘¥T J8quiadad uo 1sanb Aq Wwoly papeojumod


http://ejechocard.oxfordjournals.org/lookup/suppl/doi:10.1093/ehjci/jeu015/-/DC1
http://ejechocard.oxfordjournals.org/lookup/suppl/doi:10.1093/ehjci/jeu015/-/DC1
http://ejechocard.oxfordjournals.org/lookup/suppl/doi:10.1093/ehjci/jeu015/-/DC1
http://ejechocard.oxfordjournals.org/lookup/suppl/doi:10.1093/ehjci/jeu015/-/DC1
http://ejechocard.oxfordjournals.org/lookup/suppl/doi:10.1093/ehjci/jeu015/-/DC1
http://ejechocard.oxfordjournals.org/lookup/suppl/doi:10.1093/ehjci/jeu015/-/DC1
http://ejechocard.oxfordjournals.org/lookup/suppl/doi:10.1093/ehjci/jeu015/-/DC1
http://ejechocard.oxfordjournals.org/lookup/suppl/doi:10.1093/ehjci/jet185/-/DC1

Recommendations for transoesophageal echocardiography

361

location. Transthoracic echo has a sensitivity of ~75% for the
diagnosis of vegetations, which may be increased to 85-90%
by performing TOE. However, the sensitivity of TOE is
reduced in prosthetic valves and in infective endocarditis affect-
ing intracardiac devices.

(ii) An abscess typically presents as a perivalvular zone of reduced
echo density, without colour flow detected inside, and may be
complicated by pseudoaneurysm and fistula (Figure 9). The sen-
sitivity of TOE for the diagnosis of abscess is ~90% with high
additional value when compared with transthoracic echo.

(iii) Other destructive lesions may include valve aneurysm, perfor-
ation, or prolapse, and chordal or less frequently papillary
muscle rupture. The main consequences of these lesions are
severe valve regurgitation and heart failure. TOE is of major
value for their assessment.

In addition, both transthoracic echo and TOE are useful for the as-
sessment of the underlying valve disease and for the assessment of
consequences of infective endocarditis, including left ventricular
size and function, quantification of valve regurgitation/obstruction,
assessment of right ventricular function, and of pulmonary pressures.
Other important points to keep in mind regarding the role of TOE in
infective endocarditis are the following:

(i) the diagnosis of infective endocarditis remains difficult in some
situations (pacemaker, prosthetic valves); a negative TOE never
completely rules out infective endocarditis;

(i) TOEmustbe repeatedin the case of persistent clinical suspicion
of infective endocarditis*®

(iii) 3D echocardiography is useful for correct description of the
lesions, particularly in cases of valve perforation and abscess
(Figure 10 and Supplementary data online, clip)

(iv) transthoracic echo and TOE are complementary and both must
be performed in the majority of patients.

Adult congenital heart disease

Currently, TOE is less frequently utilized to evaluate adults with con-
genital heart disease (CHD) due to an increasing role of CT and car-
diovascular magnetic resonance in demonstrating both cardiac and
vascular congenital anomalies. Diagnostic advantages of the two mo-
dalities over echocardiography in this area are specified in the corre-
sponding guidelines.”’” Since inadequate or equivocal transthoracic
echois the main indication for selecting TOE, cardiovascular magnet-
ic resonance, or CT, one has to realize relative merits and limitations
of these three imaging techniques while planning an optimal non-
invasive diagnostic algorithm for an individual patientin a given clinical
scenario. The advantages of TOE involve high spatial and temporal
resolution enabling excellent evaluation of thin and mobile struc-
tures, no radiation, no need for ionic contrast injection, repeatability
and portability. Extensive experience in echocardiography in evaluat-
ing adult CHD, transoesophageal probe introduction and manipula-
tion, and acquisition of relevant images are prerequisites of a
complete diagnostic TOE study.
Prior to every examination one should be fully aware of:

(i) Clinical indications for the study (questions to be answered to
offer a best therapeutic option).

(ii) Conclusions and uncertainties still existing after a complete
transthoracic echocardiography.

(iii) Course of the disease, current clinical data, in particular the

presence of arrhythmia and degree of desaturation in cyanotic

patients.

Figure 9 Perivalvular lesions in infective endocarditis: role of TOE: (A) abscess: thickened non-homogeneous perivalvular area with echodense or
echolucent aspect. (B) Pseudo-aneurysm: pulsatile perivalvular echo-free space with flow detected on colour Doppler. (C) Mitral aneurysm with
anterior mitral valve perforation into the left atrium. LA, left atrium; LV, left ventricle; Ao, aorta.
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Figure 10 3D TOE in infective endocarditis: (A) Large mitral vegetation (arrow): 3D TOE atrial view. See also Supplementary data online,
SupplVideolEmitralvegetation. (B) Anterior mitral valve perforation (arrow) 3D TOE atrial view. See also Supplementary data online, SupplVideolE-
PerforationAML. (C) Perforation of the non-coronary aortic leaflet: 3D TOE. See also Supplementary data online, SupplVideolEPerforationaortic-
cusp. LV, left ventricle; Ao, aorta; AML, anterior mitral leaflet; PML, posterior mitral leaflet.

(iv) In patients after either surgical or percutaneous intervention:
clinical diagnosis prior to the intervention, nature of the inter-
vention/operation, cardiac morphology and function prior to
and after the intervention, complications during and after a pro-
cedure, and follow-up.

TOE can be hampered or entirely precluded by several factors. Con-
genital or acquired oesophageal and/or bronchial disease, oropha-
ryngeal pathology, and cervical injuries or anomalies leading to
restricted neck mobility may interfere with probe introduction and
tip manipulation. Therefore, a history of former oesophageal intuba-
tions should be obtained. In cyanotic patients, non-invasive monitor-
ing of saturation (pulse oximetry) is advised. Particular care should be
exercised in patients with severe pulmonary hypertension, in whom
saturation should be monitored and blood pressure spikes during the
examination should be avoided.

The extent of required TOE imaging depends on the clinical
indication (Table 2). If a study is not primarily focused on a well-
defined problem, such as the evaluation of atrial septal defect morph-
ology or valvular function, TOE should provide complete informa-
tion concerning cardiac anatomy based on a segmental approach
similarly to transthoracic echo (Table 3). Studying adult CHD
requires the use of all standard imaging planes and Dopplerinterroga-
tions. Particular utility of transgastric planes in these patients should
be emphasized, especially to estimate pressure gradients across both
outflow tracts or left ventricular cardiac output by Doppler.?®% Al-
though all TOE planes can be relatively easily obtained in patients with
normal position of the heart within the chest (levocardia), this may be
challenging in the case of mesocardia or dextrocardia. In the latter
two, obtaining diagnostic images is usually difficult, requires non-
standard planes adjusted to a given patient,and may be less rewarding
or, in the case of dextrocardia, even not possible.

The most common indication for TOE in CHD is to evaluate an
interatrial communication. In this case, the aim is to define atrial
septal defect type (secundum, primum, superior/inferior vena cava,
sinus coronarius), presence, and characteristics of patent foramen
ovale and to establish shunt direction. The description of secundum
atrial septal defect or patent foramen ovale should include the suit-
ability for percutaneous closure. This includes the largest defect

Table 2 Indications for TOE in patients with CHD
(modified after ref. 41)

1. Diagnostic indications

(a) Non-diagnostic transthoracic echocardiography in suspected
CHD

(b) Evaluation of intracardiac or extracardiac baffles following the
Fontan, Senning or Mustard procedure

(c) Other general indications, not characteristic only of CHD
infective endocarditis, prosthetic valve function, prior
p p
cardioversion, etc.)

2. Perioperative indications
3. TOE-guided interventions (e.g. atrial septal defect closure)

diameter, extent of tissue rims enabling successful device deploy-
ment, possible other defects missed during transthoracic echo,
tissue strands crossing the defect precluding device placement, ex-
tensive Eustachian valve and Chiari network, as well as concomitant
pulmonary venous anomalies. The rim characterization is of para-
mountimportance. Rim segments may be named after the respective
adjacent structures (superior vena cava, aorta, coronary sinus, infer-
jor vena cava) or specified as a superior, anterosuperior, anteroin-
ferior, inferior, and posterior (inferolateral). A rim width <5 mm
(except at the aortic side of the defect) is generally regarded to
preclude device closure. 3D TOE offers improved spatial orientation
and substantial information gain with respect to the evaluation
of various forms of interatrial septal pathologies,’**" especially by
offering en-face views of the septum and the defect. The presence
of a shunt is proved by colour Doppler and/or contrast injection.
Sinus venosus atrial septal defects of both superior and inferior
vena cava types are rare forms of the defects, which are demon-
strated by TOE with great accuracy. In these pathologies, TOE also
allows to demonstrate partial abnormal drainage of right upper/
lower pulmonary vein into the superior/inferior caval vein, respect-
ively, invariably coexisting with these septal defects. Primum atrial
septal defect (partial atrio-ventricular septal defect) does usually
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Table3 Segmental evaluation of heart anatomy and
function in congenital heart disease

Anatomical segment/
connection

Atrial morphology and
arrangement

Pulmonary or systemic

venous connection

Interatrial septum

Atrio-ventricular
connection and relation

Atrio-ventricular valves

Interventricular septum

Ventricular outflow tract

Ventriculo-arterial
connection

Great arteries

Coronary arteries

Example of pathology

Situs inversus

Left/right atrial isomerism

Juxtaposition of atrial appendages

Cor triatriatum

Complete/partial abnormal pulmonary
venous connection, persistent left
superior caval vein with or without
absent right superior caval vein,
pulmonary or systemic vein stenosis

Atrial septal defect

Patent foramen ovale

Aneurysm

Pouch

Atrio-ventricular discordance
(ventricular inversion)

Double inlet

Criss-cross heart

Supero-inferior ventricles

Cleft

Double orifice

Additional valve tissue

Parachute mitral valve

Hypoplasia

Dysplasia

Stenosis

Atresia

Straddling

Overriding

Ebstein anomaly

Ventricular septal defect

Left—tunnel, discrete subvalvular
obstruction

Right—double-chambered right
ventricle

Transposition

Double outlet

Common arterial trunk

Valvular pathology

Supravalvular obstruction

Patent arterial duct

Aortopulmonary window

Major aortopulmonary collateral
arteries (MAPCAS)

Abnormal origin, fistulas

not require TOE unless coexisting atrio-ventricular valve pathology
needs complete evaluation of morphology and function prior to
and after the repair. In some of these patients, a double-orifice
left atrio-ventricular valve can be demonstrated. Occasionally,
there may be a double-orifice right atrio-ventricular valve.”®
Another common indication concerns the evaluation of the left
ventricular outflow tract in order to demonstrate the exact morph-
ology (eg a membrane) and degree of the obstruction.”’
Occasionally, 3D TOE may offer a better insight into the anatomy

of such obstruction.>?

TOE in aortic diseases

The role of TOE in aortic diseases has changed in recent years.
Although TOE is one of the techniques of choice for diagnosing thor-
acic of aortic diseases, transthoracic echo combined with CT is more
often the primary strategy in the emergency setting and follow-up of
aortic diseases. However, TOE does play a crucial role in the pre-
operative, intra-operative, and post-operative control of surgically
treated aortic diseases.

Aortic dissection

TOE has been considered a first-line imaging modality in the diag-
nosis of aortic dissection, mainly in patients with haemodynamic
compromise.**** However, TOE is limited in visualizing the
distal part of the ascending aorta and abdominal aorta and tends
to be observer- and experience dependent. When the diagnosis
of type A dissection is clearly established by CT or transthoracic
echocardiography, confirmatory TOE does not seem justified.*®
TOE is better than non-gated CT for location of the entry
tear,> identification of aortic regurgitation mechanisms, and as-
sessment of false lumen flow.>> Recent reports have highlighted
the diagnostic benefit of echo contrast to TOE.**3” This may be
helpful to

(i) clarify artefacts by intraluminal reverberations,

(i) detect entry tears not identified without contrast by showing
early arrival of contrast into the false lumen (Figure 11, see
also Supplementary data online, clip),

(iii) identify retrograde or antegrade flow in the false lumen

(iv) distinguish the true and false lumen in cases where systolic
expansion of the true lumen is not clear cut.

Figure 11 Type B dissection. Contrast-enhanced TOE of the
descending aorta in Type B aortic dissection. Antegrade contrast
flow is observed in true lumen (large arrow). Absence of significant
flow in the false lumen. Small arrows show contrast-enhanced flow
fromthe true lumen to the false lumen through secondary tears. See
also Supplementary data online, SupplVideoAodescContrast.
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Ideally, TOE should be performed immediately before surgery or
endovascular treatment, in the operating theatre and under general
anaesthesia. Particular strengths of TOE are assessment of coronary
ostial involvement in Type A dissection, assessment of cannulae pos-
ition, perfusion of different segments and compartments of the aorta
(e.g. whether the true lumen is being perfused), and severity of re-
sidual aortic regurgitation, as well as detection of complications,
such as pseudoaneurysm formation, most of which are secondary
to a leak from coronary artery reimplantation to the graft tube, or
communication of the distal part of the tube to the false lumen. Simi-
larly, intra-operative TOE is highly useful during endovascular treat-
ment in complicated descending aorta dissections. It permits correct
guidewire entrance by identifying the true lumen in aortic dissections,
provides additional information helpful to guide correct stent-graft
positioning, and identifies suboptimal results and the presence of
leaks and/or small re-entry tears, with much higher sensitivity than
angiography.

Antegrade or retrograde false lumen flow, false lumen thrombosis,
and the presence of communications have prognostic implications
and are easily detected by TOE. In patients with residual patent
false lumen in the descending aorta, the presence of a large proximal
entry tear (>10 mm) defined by TOE has a high risk of mortality
and indicates the need for surgical or endovascular treatment
during the follow-up (see also Supplementary data online, clip
SupplVideolntimaltea, showing a 3D en face view of the intimal tear
in aortic dissection; 35).

Aortic aneurysm

Intra-operative TOE should be used routinely in thoracic aortic
surgery. Ascending aorta dimensions, aortic regurgitation severity,
and its mechanisms enable pre-operative selection of the best surgi-
cal strategy and preparation of an adequately sized graft tube, repair,
or replacement of the aortic valve, and shorten surgical ischaemia
time.*®3 Further, TOE provides highly accurate information on the
functional anatomy of aortic regurgitation which is strongly and inde-
pendently predictive of valve repairability and post-operative

outcome.40

Supplementary data

Supplementary data are available at European Heart Journal — Cardio-
vascular Imaging online.

Conflicts of interest: none declared.

References

1. FlachskampfFA, Decoodt P, Fraser AG, Daniel WG. Roelandt JRTC. Recommenda-
tions for performing transesophageal echocardiography. Eur | Echocardiogr 2001;2:
8-21.

2. Flachskampf FA, Badano L, Daniel WG, Feneck RO, Fox KF, Fraser A et al. Recom-
mendations for transoesophageal echocardiography—update 2010. Eur | Echocar-
diogr 2010;11:461-76.

3. Hahn RT, Abraham T, Adams MS, Bruce CJ, Glas KE, Lang RM et al. Guidelines
for performing a comprehensive transesophageal echocardiographic examina-
tion: recommendations from the American Society of Echocardiography and
the Society of Cardiovascular Anesthesiologists. | Am Soc Echocardiogr 2013;26:
921-64.

4. Cosyns B, Garbi M, Separovic J, Pasquet A, Lancellotti P., Education Committee of
the European Association of Cardiovascular Imaging Association (EACVI). Update

wv

o

~N

[oc]

Ned

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

of the echocardiography core syllabus of the European Association of Cardiovascu-
lar Imaging (EACVI). Eur Heart | Cardiovasc Imaging 2013;14:837-9.

. Douglas PS, Garcia MJ, Haines DE, Lai WW, Manning W, Patel AR et al., ACCF/ASE/

AHA/ASNC/HFSA/HRS/SCAI/SCCM/SCCT/SCMR 2011 appropriate use criteria
for echocardiography. A report of the American College of Cardiology Founda-
tion Appropriate Use Criteria Task Force, American Society of Echocardio-
graphy, American Heart Association, American Society of Nuclear Cardiology,
Heart Failure Society of America, Heart Rhythm Society, Society for Cardiovascu-
lar Angiography and Interventions, Society of Critical Care Medicine, Society of Car-
diovascular Computed Tomography, Society for Cardiovascular Magnetic
Resonance American College of Chest Physicians. | Am Soc Echocardiogr 2011;24:
229-67.

. Douglas PS. Appropriate use criteria: past, present, future. | Am Soc Echocardiogr

2012;25:1176-8.

. BhatiaRS, Carne DM, Picard MH, Weiner RB. Comparison of the 2007 and 2011 ap-

propriate use criteria for transesophageal echocardiography. | Am Soc Echocardiogr
2012;25:1170-5.

. Kapadia SR, Schoenhagen P, Stewart W, Tuzcu EM. Imaging for transcatheter valve

procedures. Curr Probl Cardiol 2010;35:228—76.

. Messika-Zeitoun D, Serfaty JM, Brochet E, Ducrocq G, Lepage L, Detaint D et al.

Multimodal assessment of the aortic annulus diameter. Implications for transcath-
eter aortic valve implantation. | Am Coll Cardiol 2010;55:186—94.

Zamorano JL, Badano LP, Bruce C, Chan KL, Goncalves A, Hahn RT et al. EAE/ASE
recommendations for the use of echocardiography in new transcatheter interven-
tions for valvular heart disease. Eur | Echocardiogr 2011;12:557-84.

Delgado V, Kapadia S, Schalij M, Schuijf JD, Tuzcu EM, Bax JJ. Transcatheter aortic
valve implantation: implications of multimodality imaging in patient selection, pro-
cedural guidance, and outcomes. Heart 2012;98:743—54.

Tsang W, Bateman MG, Weinert L, Pellegrini G, Mor-Avi V, Sugeng L et al. Accuracy
of aortic annular measurements obtained from three-dimensional echocardiog-
raphy, CT and MRI: human in vitro and in vivo studies. Heart 2012;98:1146—52.
Jilaihawi H, Doctor N, Kashif M, Chakravarty T, Rafique A, Makar M et al. Aortic
Annular sizing for transcatheter aortic valve replacement using cross-sectional
3-dimensional transesophageal echocardiography. | Am Coll Cardiol 2013;61:
908-16.

Gripari P, Ewe SH, Fusini L, Muratori M, Ng AC, Cefalu C et al. Intraoperative 2D and
3D transoesophageal echocardiographic predictors of aortic regurgitation after
transcatheter aortic valve implantation. Heart 2012;98:1229-36.

Tamborini G, Fusini L, Gripari P, Muratori M, Cefalt C, Maffessanti F et al. Feasibility
and accuracy of 3DTEE versus CT for the evaluation of aortic valve annulus to left
main ostium distance before transcatheter aortic valve implantation. JACC Cardiovasc
Img 2012;5:579-88.

Zoghbi WA, Chambers |B, Dumesnil |G, Foster E, Gottdiener JS, Grayburn PA et al.
Recommendations for evaluation of prosthetic valves with echocardiography and
Doppler ultrasound: a report from the American Society of Echocardiography’s
Guidelines and Standards Committee and the Task Force on Prosthetic Valves.
J Am Soc Echocardiogr 2009;22:975-1014.

Feldman T, Kar S, Rinaldi M, Fail P, Hermiller ], Smalling R et al., EVEREST Investiga-
tors. Percutaneous mitral repair with the MitraClip system: safety and midterm dur-
ability in the initial EVEREST (Endovascular Valve Edge-to-Edge REpair Study)
cohort. | Am Coll Cardiol 2009;54:686—94.

Feldman T, Foster E, Glower DG, Kar S, Rinaldi M), Fail PS et al., EVEREST Il Investi-
gators. Percutaneous repair or surgery for mitral regurgitation. N Engl | Med 2011;
364:1395-406.

Lancellotti P, Tribouilloy C, Hagendorff A, Popescu BA, Edvardsen T, Pierard LA
et al., Scientific Document Committee of the European Association of Cardiovascu-
lar Imaging. Recommendations for the echocardiographic assessment of native
valvular regurgitation: an executive summary from the European Association of Car-
diovascular Imaging. Eur Heart | Cardiovasc Imaging 2013;14:611-44.

Wounderlich NC, Siegel R]. Peri-interventional echo assessment for the MitraClip
procedure. Eur Heart | Cardiovasc Imaging 2013;14:935—49.

Silvestry FR, Rodriguez LL, Herrmann HC, Rohatgi S, Weiss S), Stewart W] et al.
Echocardiographic guidance and assessment of percutaneous repair for mitral regur-
gitation with the Evalve MitraClip: lessons learned from EVEREST I. ] Am Soc Echocar-
diogr 2007;20:1131-40.

Altiok E, Becker M, Hamada S, Reith S, Marx N, Hoffmann R. Optimized guidance of
percutaneous edge-to-edge repair of the mitral valve using real-time 3-D transeso-
phageal echocardiography. Clin Res Cardiol 2011;100:675-81.

Altiok E,Hamada$, Brehmer K, KuhrK, Reith S, Becker M etal. Analysis of procedural
effects of percutaneous edge-to-edge mitral valve repair by 2D and 3D echocardi-
ography. Circ Cardiovasc Imaging 2012;5:748—55.

Habib G, Hoen B, Tornos P, Thuny F, Prendergast B, Vilacosta | et al. Guidelines on
the prevention, diagnosis, and treatment of infective endocarditis (new version
2009): The Task Force on the Prevention, Diagnosis, and Treatment of Infective

$T0Z ‘¥T J18quiadaq uo 1sanb Aq Wwoly papeojumod


http://ejechocard.oxfordjournals.org/lookup/suppl/doi:10.1093/ehjci/jeu015/-/DC1
http://ejechocard.oxfordjournals.org/lookup/suppl/doi:10.1093/ehjci/jet185/-/DC1
http://ejechocard.oxfordjournals.org/lookup/suppl/doi:10.1093/ehjci/jet185/-/DC1
http://ejechocard.oxfordjournals.org/lookup/suppl/doi:10.1093/ehjci/jet185/-/DC1
http://ejechocard.oxfordjournals.org/lookup/suppl/doi:10.1093/ehjci/jet185/-/DC1

Recommendations for transoesophageal echocardiography

365

25.

26.

27.

28.

29.

30.

31.

echocardiographic diagnosis of subaortic membrane stenosis in adults: surgical and
live three-dimensional transoesophageal findings. Eur | Echocardiogr 2011;12:E2.

Endocarditis of the European Society of Cardiology (ESC). Eur Heart | 2009;30: 33. Evangelista A, Flachskampf FA, Erbel R, Antonini-Canterin F, Vlachopoulos C,

2369-413. Rocchi G et al. Echocardiography in aortic diseases: EAE recommendations for clin-

Habib G, Badano L, Tribouilloy C, Vilacosta |, Zamorano L, Galderisi M et al. Recom- ical practice. Eur | Echocardiogr 2010;11:645—-58.

mendations for the practice of echocardiography in infective endocarditis. Eur | Echo- 34. Evangelista A, Carro A, Moral S, Teixido-Tura G, Rodriguez-Palomares JF, Cuéllar H

cardiogr 2010;11:202—-19. et al. Imaging modalities for the early diagnosis of acute aortic syndrome. Nat Rev

Sochowski RA, Chan KL. Implication of negative results on a monoplane transeso- Cardiol 2013;10:477—-86.

phageal echocardiographic study in patients with suspected infective endocarditis. 35. Evangelista A, Salas A, Ribera A, Ferreira-Gonzalez |, Cuellar H, Pineda V et al. Long-

JAm Coll Cardiol 1993;21:216-21. term outcome of aortic dissection with patent false lumen: predictive role of entry

Baumgartner H, Bonhoeffer P, De Groot NM, de Haan F, Deanfield JE, Galie N et al., tear size and location. Circulation 2012;125:3133-41.

Task Force on the Management of Grown-up Congenital Heart Disease of the Euro- 36. Evangelista A, Avegliano G, Aguilar R, Cuellar H, Igual A, Gonzélez-Alujas T et al.

pean Society of Cardiology (ESC); Association for European Paediatric Cardiology Impact of contrast-enhanced echocardiography on the diagnostic algorithm of

(AEPC); ESC Committee for Practice Guidelines (CPG). ESC Guidelines for the acute aortic dissection. Eur Heart | 2010;31:472-79.

management of grown-up congenital heart disease (new version 2010). Eur Heart | 37. Agricola E, Slavich M, Bertoglio L, Fisicaro A, Oppizzi M, Marone E et al. The role of

2010;31:2915-57. contrast enhanced transesophageal echocardiography in the diagnosis and in the

Hoffman P, Stimper O, Groundstroem K, Sutherland GR. Transgastric imaging—a morphological and functional characterization of acute aortic syndromes. Int | Cardi-

valuable addition to the assessment of congenital heart disease. | Am Soc Echocardiogr ovasc Imaging 2013 [Epub ahead of print].

1993;6:35-44. 38. La Canna G, Maisano F, De Michele L, Grimaldi A, Grassi F, Capritti E et al. Determi-

Owen AN, Simon P, MoidIR, Hiesmayr M, Moritz A, Wolner E et al. Measurement of nants of the degree of functional aorticregurgitation in patients with anatomically

aortic flow velocity during transesophageal echocardiography in the transgastric normal aortic valve and ascending thoracic aorta aneurysm. Transoesophageal

five-chamber view. | Am Soc Echocardiogr 1995;6:874—78. Doppler echocardiography study. Heart 2009;95:130—36.

Lodato JA, Cao QL, Weinert L, Sugeng L, Lopez J, Lang RM et al. Feasibility of real- 39. Ayyash B, Tranquilli M, Elefteriades JA. Femoral artery cannulation for thoracic aortic

time three dimensional transoesophageal echocardiography for guidance of percu- surgery: safe under transesophageal echocardiographic control. | Thorac Cardiovasc

taneous atrial septal defect closure. Eur | Echocardiogr 2009;10:543-48. Surg 2011;142:1478-81.

Bartel T, Miiller S. Device closure of interatrial communications: peri-interventional 40. Schifers H-J, Kunihara T, Fries P, Hiesmayr M, Moritz A, Wolner E. Valve-preserving

echocardiographic assessment. Eur Heart | Cardiovasc Imaging 2013;14:618—24. root replacement in bicuspid aortic valve. | Thorac Cardiovasc Surg 2010;140:536—40.
. Marechaux S, Juthier F, Banfi C, Vincentelli A, Prat A, Ennezat PV. lllustration of the 41. Ayres N, Miller-Hance W, Fyfe D, Stevenson |G, Sahn D), Young LT et al. Indications

and guidelines for performance of transesophageal echocardiograpy in the patient
with pediatric or congenital heart disease. | Am Soc Echocardiogr 2005;18:91-8.

IMAGE FOCUS

Symptomatic charcoal heart
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A 47-year-old woman with a past history of left chor-
oidal malignant melanoma submitted to eye enucle-
ation 13 years before presented to the emergency
department because of pleuritic chest pain, shortness
of breath, and tiredness.

Transthoracic echocardiography revealed pericar-
dial thickening and multiple confluent hypoechoic
nodular images, extending into the adjacent myocar-
dium (Panel A, arrow, Supplementary data online, Clip
S1). For tissue characterization, a cardiac magnetic res-
onance was performed, confirming diffuse pericardial
thickening and multiple myocardial masses with
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heterogeneous behaviour and hyperintense sign in T;- and T,-weighted sequences, respectively, positive for perfusion and with areas of
delayed enhancement along the masses and within the whole pericardium (Panels B—E, Supplementary data online, Clip S2—S5). These
findings were compatible with the myopericardium malignant tumour involvement. A fluoro-b-glucose positron emission tomography
scan excluded extracardiac tumour extension/focuses (Panel G). Conventional histology (Panel F, haematoxylin/eosin) and immunohisto-
chemistry, positive for neural crest derived markers HMB-45 and S-100-protein, confirmed malignant melanoma metastasis on cardiac
needle biopsy. The patient was put on dacarbazine chemotherapy with symptomatic relieve at a 6-month follow-up period.

Advanced metastatic malignant melanoma has a very high propensity for heart metastization, being noted in a significant number of
patients at autopsy. Nevertheless, exclusive and symptomatic cardiac extension with main pericardial affection-related complains is
rare, namely for primary eye tumours.

Supplementary data are available at European Heart Journal — Cardiovascular Imaging online.
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