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Mitral valve regurgitation (MR) may be 
classified as primary or secondary/
functional mitral regurgitation 
(FMR) depending on the presence 

or absence of a primary mitral valve pathology 
causing the regurgitation. Dilated cardiomyopathy 
(DCM) is usually associated with variable degrees 
of FMR, due to mitral annular dilatation, which 
results in malcoaptation of the mitral valve leaflets, 
or due to fibrosis of the sub-leaflet components of 
the mitral valve apparatus related to the etiology 
of left ventricular (LV) dysfunction. The severity 
of FMR in DCM is related to the severity of the  
underlying pathology.

Severe mitral regurgitation is associated with 
incremental mortality in patients with LV systolic 
dysfunction,1,2 and this is evident both in patients 
with ischemic and non-ischemic cardiomyopathies.2

In patients with DCM and severe FMR, although 
the costs are financially burdening, efforts to improve 
the patients’ quality of life and decrease morbidity 
and mortality are still not satisfactory.

Management of FMR includes optimal medical 
therapy, cardiac resynchronization therapy (CRT), 
and mitral valve surgery. There are limited options 
beyond medical therapy and CRT in patients 

unsuitable for surgery. These measures depend on 
mechanical relief of MR without surgery and have 
ignited much interest.

Two techniques to decrease the degree of MR 
percutaneously currently are available: (i) Mitral-clip, 
and (ii) transcoronary venous mitral annuloplasty 
using the Carillon® Mitral Contour System®.

We describe the first use of the Carillon Mitral 
Contour System followed by staggered CRT-
defibrillator (D) implantation for the first time in 
Oman in a patient with severe LV dysfunction as well 
as severe FMR.

C A S E  R E P O RT
Our patient was a 64-year-old, ex-smoker. He was 
not diabetic nor hypertensive and was referred from 
another hospital in 2008 for evaluation of exertional 
dyspnea. Echocardiography at the time showed 
global hypokinesia with very poor LV systolic 
function and an ejection fraction (EF) of 15.0% 
associated with severe MR. Coronary angiography 
showed normal coronary arteries [Figure 1].

Anti-failure measures (according to guidelines) 
were maintained until 2014 when he was referred 
back due to worsening of his symptoms.
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A B S T R AC T
Mitral valve regurgitation (MR) is a common problem in patients with cardiac issues 
especially those with dilated cardiomyopathy (DCM) due to mitral annular dilatation 
and malcoaptation of the mitral valve leaflets. Although DCM is associated with high 
mortality rates, there has been no global agreement about the best method of treatment. 
Treatment of MR in such cases can be done by surgery, which has many limitations due to 
high-risk concerns. MR may also be managed by other alternatives such as mitral-clip and 
transcoronary venous mitral annuloplasty using the Carillon® Mitral Contour System®. 
Combined therapy with a cardiac resynchronization therapy defibrillator (CRT-D) and 
mitral contour can be used in such cases with valuable improvement in general condition 
in many patients. In our case, we used the Carillon Mitral Contour System for treatment 
of severe MR in a 64-year-old patient with severely impaired systolic function after 
implantation of a CRT-D.
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In April 2014, the patient’s symptoms were 
described as shortness of breath on minimal exertion, 
New York Heart Association (NYHA) functional 
class III-IV, orthopnea, and paroxysmal nocturnal 
dyspnea. Repeated echocardiogram (ECG) revealed 
the same findings of his previous ECG (i.e., global 
hypokinesia, EF of 15.0%, and severe MR). ECG 
showed normal sinus rhythm with left bundle branch 
block and wide QRS [Figure 2]. His 24-hour Holter 
ECG documented two episodes of non-sustained 
ventricular tachycardia.

Transesophageal echocardiography (TEE) 
showed severe MR with a dilated mitral annulus 
measuring 4.77 cm, vena contracta of 0.85 cm, 
and no structural abnormality of the mitral valve 
apparatus. After optimization of medical therapy, 

the patient was taken for a staged Mitral Contour 
System implantation followed by CRT-D device.

The Carillon device is a fixed-length double 
anchor implant with mirror-image hoop-shaped 
helical anchors that can be deployed in the coronary 
sinus (CS) to provide external splinting of the mitral 
annulus region to the maximal possible extent.

One month later, the patient was re-admitted, 
and a Boston Scientific Inogen X4 CRT-D was 
implanted under general anesthesia as requested by 
the manufacturing company to avoid any possible 
dislodgement of the previously deployed device.

The Carillon Mitral Contour System was 
implanted using right internal jugular vein access 
and a diagnostic electrophysiological catheter 
for CS access aided by CS venography, TEE, and 

Figure 1: Coronary angiography revealed normal (a) left and (b) right coronary system.

Figure 2: Echocardiogram of the patient before implantation of cardiac resynchronization therapy 
defibrillator showed sinus rhythm with left bundle branch block.
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fluoroscopy [Figure 3]. Traction was then applied 
to the delivery system, which facilitates plication 
of the perimitral annular tissue. The degree of 
traction applied and subsequent deployment of the 
second anchor within the CS ostium was guided by 
fluoroscopy, the patient was kept in the coronary care 
unit for observation, and discharged home three days 
after the procedure.

After six months with optimal medical therapy, 
the patient showed improvement in his general 
condition and his functional capacity increased.

D I S C U S S I O N
DCM is usually associated with variable degrees of 
FMR.2 MR has been shown to be an independent 
predictor of adverse outcomes in patients with post-
infarction heart failure (HF) even to a mild degree.3

Advances in medical therapy combined with 
cardiac resynchronization have contributed 
to significant improvements in management; 
however, outcomes remain poor in individuals with  
advanced HF.4

Results from the Cleveland Clinic show an 
operative mortality of 2.3% in 44 patients with 
severe MR and severe LV dysfunction (EF < 35%) 
that underwent isolated mitral valve repair (MVR) 
or replacement.5 Surgical correction of MR is not an 
acceptable option in patients whose primary problem 
is a dilated failing heart.6 Additionally, cardiac 
transplantation is limited by donor availability so 
mechanical relief of MR without surgery becomes 
more interesting. There are two approaches to treat 
MR percutaneously. The first approach is to perform 
edge-to-edge (Alfieri) repair with a clip or suture, 
which opposes the centers of the two mitral leaflets 
producing a double-barrel opening for reducing 

the MR while avoiding mitral stenosis.7 The other 
approach is insertion of a device in the CS for 
attempting to mimic the effects of a surgically-placed 
annuloplasty ring.8

One of the designs for transcoronary venous 
mitral annuloplasty is the Carillon Mitral Contour 
System. The main limitations of percutaneous 
techniques for MVR using the transcoronary 
venous approach are the variability in coronary 
venous anatomy, the presence of venous valves 
within the coronary veins, and the variability of 
the crossing point of the great cardiac vein and 
circumflex artery.9

Our patient was not suitable for surgery and had 
a strong indication for CRT-D device implantation; 
the Mitral Contour System deployment approach 
followed by device implantation was ideal to utilize 
in this instance.

After six months, his functional class improved 
from NYHA class III-IV to class I. The patient’s 
exercise tolerance and mitral regurgitation 
parameters changed as follows:
■■ Decrease in effective regurgitant orifice from 0.70 

to 0.40 mm2.
■■ Decrease in MR jet area ratio from 50.0% to 45.0%.
■■ Decrease in the mitral annulus size from 4.70 to 

3.86 cm.
■■ Improved EF from 15.0% to 25.0%.
■■ Vena contracta unchanged (0.70 cm).

C O N C LU S I O N
In selected high-risk cases with severe mitral 
regurgitation with severe LV systolic function the 
percutaneous mitral valve intervention using the 
Mitral Contour System can be a reasonable option 
for treatment with acceptable results.

Figure 3: (a) Catheter insertion in the coronary sinus as seen by fluoroscopy. The Mitral Contour System as 
seen in the (b) proximal lobe and (c) proximal and distal lobes using fluoroscopy. (d) Fluoroscopy showed 
the Mitral Contour System proximal and distal lobes and the cardiac resynchronization therapy defibrillator 
leads after implantation.
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