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Summary

Mitral regurgitation is common valvular heart disease and a major cause of congestive heart failure and death. It is most often
associated with degenerative changes in mitral valve which leads to valve prolapse. Transapical off-pump mitral valve repair is
a new minimally invasive procedure to treat mitral regurgitation. Here we report 64-year old female who suffered from grade Il|
mitral regurgitation due to ruptured chorda and posterior leaflet P2/P3 segment prolapse. During surgery 4 artificial chordae were
implanted and postoperative echocardiography results showed minimal residual grade | mitral regurgitation, therefore significant
clinical improvement can be achieved with minimally invasive approach.
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AIM OF THE DEMONSTRATION.

The aim of the demonstration is to present new
innovative minimally invasive procedure to treat
degenerative mitral valve regurgitation due to valve
prolapse or leaflet flail.

CASE REPORT.

A 64-year-oldfemale wasadmitted to university hospital’s
cardiac surgery department for elective transapical mitral
valve repair using NeoChord DS 1000 system (Figure
1). Transthoracic echocardiography (TTE), which was
performed 3 months before surgery, showed left atrial
enlargement (LA —45mm) and increased right atrial area
(RAA - 24 cm?). Transoesophageal echocardiography
(TEE) 1 month later revealed posterior leaflet P2/P3
segment prolapse with eccentric mitral regurgitation
(Grade III) and 9 mm long ruptured chorda fragment
attached to the posterior leaflet. Tricuspid regurgitation
(Grade II) was also evident. Furthermore, patient had
some comorbidities such as chronic heart failure (NYHA
class IT), paroxysmal atrial fibrillation and varicose veins
of lower extremities.

Off-pump transapical mitral valve repair surgery
was performed via left mini-thoracotomy in the fifth
intercostal space. NeoChord DS 1000 system device was
loaded with polytetrafluoroetylene (ePTFE) suture and
its specific needle. After selective left lung exclusion,
two perpendicular purse-string sutures were placed
on the lateral aspect of the left ventricular apex and
a small left ventriculotomy was performed. Further
device was inserted in the left ventricle and the apical
purse-strings were tightened in order to minimize blood
leakage. Device was guided towards left atrium with 2D
TEE and visual control was switched to 3D TTE when it
crossed mitral valve. Intraoperative TEE prior chordae
implantation confirmed previous echocardiographic
findings (Figure 2A, 2B). When exact location of
prolapsed segment was identified, the jaws of device
were opened and leaflet was grasped. Correct leaflet
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capture was identified when all four fibre optic lights
on the monitor turned from red to white. Furthermore,
captured segment of leaflet was penetrated with needle
and ePTFE suture was placed. Implantation procedure
was repeated four times to prevent whole segment from
prolapsing and after determination of proper length and
tension with 2D TTE, purse-string sutures were tied
and neochords were secured on the apex of heart. Total
surgery time was 110 minutes and 4 artificial chordae
were implanted during procedure. After implantation of
artificial chordae TEE indicated no or minimal residual
MR (Figure 3). Postoperatively during intensive care
unit (ICU) stay patient had several atrial fibrillation
episodes which were managed with Amiodarone.
Further postoperative period was uneventful. Compared
to preoperative echocardiographic findings control TTE
1 week after surgery showed minimal residual MR
(grade I) and decreased tricuspid regurgitation (grade I/
II). Patient was discharged on the 7" postoperative day.

DISCUSSION.

Mitral regurgitation (MR) is the most frequent valvular
heart disease in USA and second most common valvular
heart disease in Europe requiring surgery and a major
cause of congestive heart failure and death (3,8). Most
frequent etiology of MR in last decades has shifted
from rheumatic fever, which is the leading cause
in low-income countries, to degenerative causes in
industrialized countries due to reduction of rheumatic
fever incidence and increased lifespan (3,6,10).
Degenerative MR is most often associated with mitral
valve prolapse, which occurs due to elongation or
rupture of the chordae, resulting in abnormal systolic
valve movement into the left atrium (4,13).

American College of Cardiology and American Heart
Association (ACC/AHA) and European Society of
Cardiology and European Association for Cardio-
Thoracic Surgery (ESC/EACTS) guidelines suggest that
symptomatic patients with severe MR (ACC/AHA: stage



D, left ventricular ejection fraction (LVEF)>30%; ESC/
EACTS:LVEF>30%, left ventricular end-systolicdiameter
(LVESD)<55 mm) should be advised to undergo mitral
valve surgery (I class recommendations, evidence level
B). The main treatment option for symptomatic patients
with severe MR remains conventional surgical repair
or replacement. Elderly patients and patients with left
ventricular (LV) dysfunction or significant comorbidities
has high operative mortality and morbidity, therefore
conventional mitral valve surgery for these patients is
often denied (5,7,12).

Transapical artificial chordae implantation using
NeoChord DS 1000 system (NeoChord, Inc., Eden
Praire, Minneapolis, Minnesota, USA) is an innovative
procedure aimed to correct degenerative mitral
regurgitation on beating heart without cardiopulmonary
bypass. The procedure is performed under direct 2D/3D
transesophageal echocardiographic (TEE) guidance
to ensure correct implantation and adequate tension
of artificail chordae (2,11). Early results of Neochord
procedure show substantial clinical improvement of
MR in majority of patients and low complication or
reoperation incidence (1,9).

In conclusion we present a case of minimally invasive
approach to repair mitral valve prolapse which have
showed promising early results with significant clinical
improvement and low complication and reoperation
rates.
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: o | |t Fig. 1. NeoChord DS 1000 system. Artificial
r ‘ al chordae delivery device with two adjustable jaws
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Fig. 2. Intraoperative 2D transoesophageal echocardiogramm (TEE) in ME LAX MV wiew prior chordae
implantation. 2A, TEE revealing 9 mm long ruptured chorda fragment attached to posterior leaflet (red
star). LA- left atrium, LV - left ventricle, LVOT - left ventricular outflow tract, RV- right ventricle. 2B,
TEE in colour Dopler mode shows regurgitant blood flow into LA during late ventricular systole (green
arrow)

TIS0.8 MID4
X7-2tIAdult

Fig. 3, Intraoperative 2D transoesophageal
echocardiogramm (TEE) in ME LAX MV wiew in
colour Dopler mode after chordae implantation.
No evidance of regurgitant blood flow during late
ventricular systole (green arrow)
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