
Minimally-invasive Transesophageal Echocardiography

for Left Atrial Appendage Occlusion With a

Latest-generation Microprobe. Initial Experience

Ecocardiografı́a transesófagica mı́nimamente invasiva con
microsonda de última generación para el cierre percutáneo de la
orejuela izquierda. Experiencia inicial

To the Editor,

Echocardiography imaging guidance plays an essential role in

the safe and accurate execution of transcatheter structural

interventions. Transesophageal echocardiography (TEE) is the

preferred option in the guidance of left atrial appendage occlusion

(LAAO) and transcatheter valve interventions.1 Procedures with

general anesthesia increase the risk of hypotensive periods,

respiratory disorders, and the time and cost of interventional

procedures. In elderly patients, general anesthesia is associated

with perioperative pulmonary complications, neuromuscular

block, and a higher risk of cognitive decline.2 In addition, the

use of a standard TEE probes for more than 60 minutes has been

associated with a higher risk of oropharyngeal lesions.3

Currently, a large number of structural procedures are

performed under local rather than general anesthesia. In prolonged

procedures, however, TEE imaging is generally performed under

general anesthesia, as standard TEE probes may not be very well

tolerated with just light sedation. Intracardiac echocardiography

(ICE) has been proposed as a valid alternative to TEE for some

structural procedures such as LAAO to avoid general anesthesia.

Despite the lower imaging quality, the higher cost and the need for

additional vascular and transseptal access, some operators have

moved to this less invasive approach. The recent arrival of novel

micro-TEE probes might represent a very valid alternative to allow

a minimally-invasive approach while maintaining proper imaging

quality. Although some other experiences with micro-TEE probes

have already been published,4,5 the current report presents the

initial experience with a latest-generation micro-TEE probe (10T-D

General electrics), which allows multiplane 2-dimensional (2D)

imaging with a very small distal tip diameter of 5.6 �� 7.7 mm.

We present our initial experience with 2 cases of LAAO in

patients with atrial fibrillation with a high risk of stroke and with

contraindications to long-term anticoagulation. The procedures

were performed under light sedation and local anesthesia guided

with a new-generation micro-TEE probe together with angiogra-

phy. The micro-TEE probe provided excellent imaging quality for

transseptal puncture and LAA assessment in both cases compared

with the standard 2D-TEE, which was performed 1 week before the

procedure (Figure). A 22-mm and 28-mm Amulet (St Jude Medical)

were successfully implanted without complications. A final

angiogram confirmed the correct placement of the device. The

procedures lasted 52 and 45 minutes, respectively, and the

patients were discharged the day after the procedure.

LAAO requires transseptal puncture, accurate LAA assessment

and continuous imaging guidance for device deployment. The

patient must be immobile during all these phases, as a sudden

movement can increase the risk of significant complications,

including atrial perforation and pericardial tamponade. For these

reasons, most operators using TEE guidance tend to use general

anesthesia.6 In our series, the micro-TEE probe was well tolerated

by patients, and provided sufficient image quality for procedure

guidance.

A previous study comparing micro-TEE with ICE and standard

TEE showed that micro-TEE offers comparable image quality

with a much wider field of vision than ICE and a slightly reduced

but sufficient image quality and comparable accuracy to

standard TEE.5 One of the main limitations of current micro-

TEE probes and ICE is the absence of 3D imaging. For this reason,

before LAAO, previous imaging assessment with 3-dimensional

(3D) techniques (3D-TEE or computed tomography scan) is

generally recommended. It is well established that 2D imaging

might be sufficient to guide some structural procedures but

definitely not enough to provide an accurate morphological

assessment of cardiac structures like LAA. Structural procedures

are the most demanding and 3D-TEE and simultaneous

orthogonal views are very important during the procedure

and if there are complications.

Although this initial experience focused on LAAO, the high

patient-comfort and the excellent imaging quality suggested that

Figure. Comparison between adult and micro 2D-TEE probe. 2D-TEE adult (A) and micro (B) probes. Multiple 2D-TEE views with the adult (C,E,G) and micro probe

(D,F,H). Final result after LAAO with fluoroscopy (I) and micro-TEE probe (J). LAAO, left atrial appendage occlusion; TEE, transesophageal echocardiographic.
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latest-generation micro-TEE probes might represent a very valid

alternative not only for LAAO but also for other percutaneous

structural heart interventions and could be an option in patients

without intubation or general anesthesia, in particular in elderly

patients or those with severe comorbidities. Additional experience

will be necessary to confirm that high quality imaging is also

observed in a larger sample of patients.
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Three-dimensional Image Fusion of Precatheter CT and

MRI Facilitates Stent Implantation in Congenital Heart

Defects

La fusión de imágenes tridimensionales por TAC y RM antes del
cateterismo facilita el implante de stent en defectos cardiacos
congénitos

To the Editor,

Advances in 3-dimensional (3D) image fusion software have

enabled easy application of preintervention imaging, including

computed tomography (CT) and magnetic resonance imaging

(MRI) scans, to create a reliable roadmap for swift manipulation

through complex cardiac anatomy.1,2 In an article published in

Revista Española de Cardiologı́a, Sandoval et al.3 presented an

elegant case report of image fusion of a CT-derived 3D roadmap for

aortic stent implantation.

We performed a retrospective review of stent implantation

guided by novel image fusion software (VesselNavigator, Philips

Healthcare) during the first 9 months since its introduction

(Figure). Patient characteristics and catheterization data were

reviewed with a focus on the fusion of preintervention imaging and

intervention guidance, including structures used for registration,

accuracy of 3D reconstruction overlay, and the need for

intraprocedural roadmap readjustment.

VesselNavigator was used in all consecutive patients with

available precatherization CT or MRI scans. The 4-step workflow

with VesselNavigator, including segmentation, planning, registration

and live guidance, has been described elsewhere.4,5 For the

registration, stored fluoroscopy images in 2 projections were fused

with the 3D roadmap (2D-3D registration) using a combination of

internal markers such as bony structures, the cardiac silhouette, areas

of calcification, previously implanted devices, and vessel borders

visualized with injection of a small amount of contrast medium.

Eighteen patients underwent transcatheter stent implantation

for the creation of a ‘‘landing zone’’ prior to percutaneous

pulmonary valve implantation (n = 7), pulmonary artery stenosis

(n = 5), aortic coarctation (n = 3; video of the supplementary

material), aortopulmonary collateral (n = 2) and arterial duct

(n = 1) (Table). A 3D roadmap was created from existing CT (n = 17)

or MRI (n = 1) datasets. For registration, the spine and vertebrae

(n = 17; 94%), calcifications (n = 7, 39%), test angiogram (n = 5, 28%)

or a previously placed device (n = 4, 22%) served as reference points

for orientation of the 3D roadmap against live fluoroscopy.

Accurate overlay was achieved in all but 2 patients (11%) with

an additional 2 patients (11%) requiring intraprocedural realign-

ment due to the introduction of a stiff wire and balloon/stent

assembly. All stents were deployed at desired locations with no

complications. In 13 patients (72%), the stent was positioned and

deployed without prior contrast injection.

To date and to our knowledge, this is the first series focusing on

application of preregistered 3D datasets exclusively for guidance of

stent implantation in congenital heart defects. Our initial

experience shows that, with modern fusion software, noninvasive

3D images may be easily and effectively reused for positioning and

implantation of stents to various locations.2,4,5 A simple registra-

tion protocol requires only stored fluoroscopy in 2 projections, akin

to the typical setup of isocenter at the beginning of each heart

catheterization, and uses a combination of anatomical or

iatrogenic landmarks or the injection of a small contrast volume.

This 2D-3D registration enabled a shortening of the duration of

interventional procedures and a reduction in contrast and

radiation exposure.6 In several more recent patients, we felt

confident enough to perform stent implantation without prior

contrast injection.

To test the reproducibility of these promising individual results,

we have initiated a prospective, international registry with

contributions from Berlin (Germany), Sejong (South Korea),

Mexico City (Mexico), Denver (United States), and Lodz (Poland).
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