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Non invasive ultrasonic chordal cutting
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Objective Chordal cutting targeting leaflet tethering has been described to
improve the efficacy of annuloplasty during ischemic mitral regurgitation sur-
gery. Histotripsy is a novel ultrasound based technique for tissue fragmenta-
tion through the cavitation generated at the focus of a very intense ultrasonic
pulse. We investigate the feasibility of using histotripsy for chordal cutting to
avoid cardiopulmonary bypass and invasive surgery in infarcted heart.

Methods Experiments were performed in vitro in explanted sheep heart
(N=10) and in vivo in sheep beating heart (N=5, 40±4kg). In vitro, the mitral
valve basal chordae was fixed. The ultrasound pulses were emitted from the
therapeutic device (1-MHz focused transducer) placed at a distance of 64mm.
In vivo, we performed sternotomy and the device was applied on the thorax
cavity. We analysed MV coaptation and chordae by real time 3D echocardio-
graphy before and after chordal cutting. A postmortem anatomical exploration
have been realized to confirm the section of the chordae.

Results In vitro, all the basal chordae were completely cut. The mean proce-
dure time was 6 (±3) minutes. The thickness of the chordae was the main cri-
teria affecting the duration of procedure. In the sheep, central basal chordae of
anterior leaflet were completely cut. The mean procedure time was 19 (±9) min-
utes. By echography, the sectioned chordae was visible and no mitral valve pro-
lapse was found. All the postmortem anatomical exploration of hearts confirmed
the section of the basal chordea. No additional lesions were objectified.

Conclusions Noninvasive ultrasound histotripsy succeed to cut mitral valve
basal chordae in vitro and in vivo in beating heart. Future investigation will
be needed to test this technique on its ability to decrease ischemic or func-
tional MR secondary to leaflet tethering. If positive, this will open the door of
completely noninvasive technique for MV repair especially in case of func-
tional MR.
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Background Left ventricular assist devices (LVAD) are valuable options
for mechanical circulatory support in patients with severe heart failure (HF) as
a bridge to cardiac transplantation, to recovery, or as destination therapy.
Transesophageal echocardiography (TEE) plays a key role in the management
of LVAD patients; either in guiding the device implantation or in the post-
operative hemodynamic assessment. The aim of this observational study is to
investigate the safety and usefulness of a miniaturized TEE probe designed for
continuous hemodynamic monitoring (hTEE, hemodynamic transesophageal
echocardiography; ImaCor, Garden City, NY) in hemodynamic assessment of
patients undergoing LVAD implantation.

Methods Between June 2014 and September 2014, 7 consecutive patients
underwent LVAD implantation for severe HF. hTEE probe was used for
continuous hemodynamic monitoring in the pre-, intra- and postoperative
periods. All procedures were performed by hTEE-trained physicians.

Results All data were recorded and used without need of further hemo-
dynamic device. The average number of hemodynamic assessment in each
patient was of 5.3. The average number of hemodynamic assessment leading
to therapeutic changes in each patient was 2.6. The mean duration of hTEE
probe insertion was approximately of 20 hours (9 hours, 72 hours). No device
complications were noticed during this period.

Conclusions This observation suggest that hemodynamic monitoring using
the hTEE system in LVAD patients is feasible and provides valid data after a
brief training period. The overall impact of hTEE use in these patients is yet
to be determined and further studies are still required.
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Background Aortic valve area (AVA) calculated by the continuity equation
by echocardiography (CE-TTE) is the method of reference to assess aortic
valve stenosis severity (AS). The Hakki’s formula (simplified Gorlin formula)
is another method, sometimes used during cardiac catheterization to calculate
AVA. It can also be adapted to magnetic resonance imaging (CMR) to assess
the stenotic AVA as previously demonstrated.

The aim of our study is to investigate using a large number of patients with
AS, the accuracy of the “Hakki-CMR” method to determine the severity of AS as
compared to CE-TTE and to anatomic AVA by planimetry performed by CMR.

Methods and results Between 2007 and 2014, 390 consecutive patients
with AS (mean age 81±10 years, men 55%, mean LVEF= 60±13%, underwent
clinically indicated TTE (Philips IE 33,) and CMR (Philips ACHIEVA 1.5
Tesla) within 30 days.

The mean aortic pressure gradient was 43±18 mmHg; the AVA was
0.63±0,25cm2 by CE-TTE, 0.75±0,30cm2 using Hakki-CMR and 0.65±
0,18cm2 by planimetry-CMR.

The mean differences in AVA between different methods were respectively:
1) 0.04cm2 (95% limits of agreement –0.15 to 0.21, p<0,0001) between

Hakki-CMR and CE-TTE, 2) 0.04cm2 (95% limits of agreement –0.17 to 0.23,
p=0,0002), between planimetry-CMR and the CE-TTE, 3) 0,01cm2 (95% limits
of agreement –0.16 to 0.14, p<0,0001) between Hakki-CMR and planimetry.

Conclusion In a large cohort of patients with AS, assessment of AVA using
the Hakki’s formula by CMR, yielded more reliable results than those
obtained using planimetry by CMR, and similar to those obtained using the
CE-TTE. Despite the time and cost issue of CMR, the Hakki formula used
during flow quantification, is a valuable method that is reliable easy, and fast
to apply. It may be highly useful especially in cases of suboptimal echo-
genicity by TTE and regardless of the valve’s degree of calcification.
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Pocket-size ultrasound does not alter the diagnosis of the cardiologist
in patients admitted for chest pain in a cardiac unit
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Purpose Chest pain is a very common cause of hospitalization in cardi-
ology departments and is associated with a large variety of cardiac disease.

Friday May 29 – 10.00 – 11.00

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Elsevier - Publisher Connector 

https://core.ac.uk/display/82684517?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1



