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Abstract: MI (mitral insufficiency) is the most common valvulopathy currently, with surgery being the gold standard treatment. 
However, about half of patients with severe MI have a high surgical risk because of their age or comorbidities, therefore surgery is 
contraindicated. In this context, Mitraclip® appears, a device that allows the percutaneous treatment of MI and which is presented as a 
safe alternative and able to improve the quality of life for these patients. This work describes the first procedure performed at a referral 
hospital in western Paraná-Brazil. It is a male patient with mitral valve insufficiency due to mitral prolapse, submitted to endovascular 
therapy due to the high surgical risk because of his advanced age, presence of comorbidities and left ventricular dysfunction. From this 
modality, partial regurgitation improvement and intense symptomatic relief were obtained, demonstrating the great potential of the 
MitraClip® device to improve the quality of life of its patients. 
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1. Introduction 

Mitral valve insufficiency, present in approximately 

1.7% of overall population and 10% in the age group 

above 75 years old, is one the most common acquired 

valve diseases [1, 2]. 

Any abnormalities may result in mitral valve 

lesions—cusps, tendon chordae, papillary muscles, and 

mitral annulus—may result in mitral regurgitation. 

Among the main etiologies are rheumatic heart disease, 

infective endocarditis, collagen vascular disease, 

cardiomyopathy, ischemic heart disease and mitral 

valve prolapse, which in the United States represent the 

most common cause of isolated mitral regurgitation 

requiring surgical treatment [3]. 

Traditionally, the treatment of this pathology occurs 

with medications, resynchronization and, mainly, 

cardiac surgery, since without the surgical treatment, 

the prognosis becomes precarious [1, 3]. 
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However, approximately 50% of patients with mitral 

valve insufficiency present a high surgical risk, due to 

factors such as advanced age, left ventricular 

dysfunction with ejection fraction of less than 30%, 

atrial fibrillation, pulmonary hypertension and 

presence of other comorbidities, being unable to 

receive such therapy [1, 3]. 

As a result, researchers in the field started to focus 

on developing less invasive methods to treat this group 

of patients, appearing then first in Europe in 2008, then 

in the United States in 2013, and in Brazil, only in late 

2014, an option of endovascular therapy: the promising 

MitraClip® system [4]. It is a device that, basically, 

from an access to the left atrium via transeptal, grabs 

the leaflets of the mitral valve and approach them again. 

According to the randomized clinical trial EVEREST 

II, this therapeutic option is able to determine an 

improvement in the symptoms of heart failure 

equivalent to that acquired through the surgical 

modality [1, 4]. 

This work describes the first procedure with the 

MitraClip® system carried out in the interior of 
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Paraná-Brazil. 

2. Materials and Methods 

It covers the subject in a descriptive, qualitative and 

longitudinal way, and the data collection was 

performed through analysis of medical records and 

complementary exams of patients with mitral 

insufficiency, submitted to percutaneous implantation 

of MitraClip® device. The study was carried out in the 

city of Cascavel (PR)-Brazil. The patient’s identity was 

kept confidential, and the information and analyses 

obtained from the case report were all used only for 

academic purposes. 

3. Case Report 

A 65-year-old male patient with implanted 

cardioverter defibrillator, left ventricular segmental 

myocardiopathy, patent foramen ovale and benign 

prostatic hyperplasia, using tamsulosin, bisoprolol, 

furosemide, digoxin and spironolactone was admitted 

to a hospital in Cascavel (PR)-Brazil for a diagnosis of 

mitral valve insufficiency due to mitral prolapse 10 

years ago. Such insufficiency worsened progressively 

until current functional class III. 

On physical examination, he was cachectic, with 

propulsive Apex, with about 2 and a half inches, 

deviated to the left and down, and to the heart 

auscultation, there was normal rhythm, normophonetic, 

with holosystolic murmur in mitral focus. 

TTE (Transthoracic echocardiography) and TEE 

(transesophageal echocardiogram) demonstrated mitral 

valve with valve ectasia, with a diameter of 4.35 cm, 

significant regurgitation and reverse flow in the 

pulmonary veins, left ventricle with a final diastolic 

diameter of 8.7 cm, final systolic diameter of 7.8 cm 

and ejection fraction of 20%, pulmonary artery systolic 

pressure of 82 mmHg. Because of the need for 

intervention and the high surgical risk and severe 

pulmonary hypertension, a minimally invasive 

percutaneous approach was performed by percutaneous 

transseptal mitral valvoplasty with MC. 

The procedure was performed under general 

anesthesia and, before the beginning of the procedure, a 

right femoral venous access was established for the 

introduction of the catheter. The MitraClip® (Fig. 1) 

placement device was advanced through the catheter 

via the transeptal puncture to access the left atrium, 

where the 24F catheter of the MC system was inserted, 

and, with the help of fluoroscopy and 

three-dimensional TEE, directed to achieve an 

adequate positioning in the mitral valve. After 

checking that the clip was properly positioned, it was 

closed in a central position capturing equivalent 

portions of the mitral valve cusps. There was difficulty 

during the procedure due to the intense deformity and 

lesion of the leaflets. Due to the reduction of mitral 

insufficiency being insufficient with only one device, a 

second clip was implanted in lateral position (Fig. 2). 

Despite the difficulty of implantation of the device, 

there were no complications. Immediately after 

implantation of the devices, a reduction in regurgitation 

intensity was detected. 

The patient remained for 5 days in the intensive care 

unit, and, although TTE revealed moderate 

regurgitation, there was a symptomatic reduction. Six 

months later, in follow-up care, patient had 

improvement for functional class II.  

4. Discussion 

Mitral valve insufficiency is one of the most 

common acquired valvopathies [3], and mechanisms 

that result in abnormalities in the mitral valve apparatus  
 

 
Fig. 1  MitraClip® device.  
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Fig. 2  Implanted clips.  
 

(cusps, tendon chordae, papillary muscles, and mitral 

annulus) may cause regurgitation. Rheumatic heart 

disease, infective endocarditis, cardiomyopathy, 

ischemic heart disease, and mitral valve prolapse are 

some of the causes of mitral insufficiency [3]. 

Mitral valve prolapse syndrome is a consequence of 

changes in one or more portions of the valve apparatus. 

It occurs more in women, however, older men more 

often have major mitral regurgitation when compared 

to young women. Most patients are asymptomatic, but 

those with impaired mitral regurgitation show fatigue, 

dyspnea and exercise limitation [3]. In the case 

reported here, the patient had mitral regurgitation due 

to mitral valve prolapse with a 10-year evolution and 

progression to the current functional class III, showing 

signs of cachexia at the moment of physical 

examination, with propulsive Apex and holosystolic 

murmur in the mitral focus. 

Among the findings of the physical examination, the 

propulsive ictus shows greater severity and chronicity 

of the condition since it indicates that the disease has 

evolved enough to dilate the left ventricle, displacing 

its apex. Incidentally, the complementary exams of the 

patient reveal another troubling finding: pulmonary 

hypertension, which is an independent factor for worse 

prognosis [5]. 

It is important to differentiate the primary mitral 

regurgitation, reported in the present case, from the 

secondary (functional) regurgitation. When there is an 

injury of some valve structure that allows reflux and 

consequent overload of the left ventricle, it is named as 

primary. Left ventricular remodeling, pulmonary 

hypertension and heart failure arise if the ventricle 

remains overloaded for long enough. Therefore, when 

treated in a timely manner, this form can have its 

consequences reversed [6]. 

Secondary regurgitation, on the other hand, presents 

a perfect valve, without structural alteration, yet which 

does not function adequately due to defects in the 

ventricle, such as ischemic heart disease and dilated 

cardiomyopathy, which result in displacement of the 

capillary muscles and annular dilatation [6]. 

Transthoracic echocardiography is able to suggest 

the mechanism that resulted in mitral insufficiency, 

besides being essential for evaluation of left ventricular 

size and function, presence of pulmonary hypertension 

and definition of severity of valve regurgitation [5]. 

In cases in which this examination is not capable of 

analyzing this information, a transesophageal 

echocardiogram is used, which should be used in any 

way in the preoperative and intraoperative period of the 

patients candidates for intervention, as it details the 

anatomy of the valve, thus guiding the repair [5]. 

For the medicinal treatment of chronic primary 

mitral regurgitation, there is no well established 

consensus, in addition to the use of angiotensin 

converting enzyme inhibitors or angiotensin receptor 
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blockers, diuretics, aldosterone antagonists and beta 

blockers for those who have developed heart failure. 

Furthermore, recent studies have suggested that 

Beta-blocker is a class capable of reversing left 

ventricular dysfunction through a promising effect of 

restoring the structure and function of cardiac 

sarcomeres [6]. 

Cardiac electrical resynchronization is also part of 

therapy in selected patients who have developed 

rhythm disturbances to improve cardiac output and 

symptoms. This modality is more common in patients 

with secondary mitral regurgitation due to the higher 

incidence of electrical abnormalities in this group due 

to the underlying causes [6]. 

In spite of these treatment options, the only effective 

way to treat mitral insufficiency is the restoration of the 

mitral valve, since this pathology is nothing more than 

a mechanical alteration. Classically, the valve is 

restored from a surgical approach. However, 

approximately half of the patients display 

contraindication to the procedure because of the high 

surgical risk due to advanced age, comorbidities or 

degree of left ventricular dysfunction [7]. The 

hemodynamic and clinical status of the patients, as well 

as the presence of comorbidities (renal, hepatic or 

pulmonary) is factors that influence surgical mortality 

[3, 6]. 

Patients with significant mitral regurgitation and 

NYHA functional classes II, III and IV should be 

evaluated for surgery. However, in patients with an 

echocardiographic study suggesting valve replacement, 

but with ejection fractions below 30%, there is a 

recommendation for drug management because of the 

high surgical risk [3]. 

The patient reported here had an ejection fraction of 

20% and, due to the need for intervention, high surgical 

risk and severe pulmonary hypertension, we chose 

transeptal percutaneous mitral valvoplasty with 

MitraClip®, safe alternative to surgical treatment, 

which had never been carried out in the region . The 

percutaneous implantation of this system is based on 

the Alfieri surgery, in which a double orifice is created 

by suturing the free ends of the mitral valve leaflets [7]. 

The procedure must be guided by TEE for the correct 

positioning of the clip, and, if there is not satisfactory 

control of regurgitation, a second clip may be 

employed [7]. During the procedure of the present  

case, a central clip was used to capture equivalent 

portions of the mitral cusps, however, due to deformity 

and lesion of the leaflets, it was necessary for 

placement of a second clip in lateral position. After the 

implantation of MitraClip®, there was an immediate 

reduction of regurgitation intensity. 

About half of symptomatic patients with severe MI 

do not undergo surgery. For those patients, who do not 

have a good therapeutic option, mitral valve repair is 

considered a viable therapeutic alternative, especially 

with the MitraClip implant, which corresponds to the 

surgical procedure of a double-orifice technique [8]. 

The approval of MitraClip® for primary IM was widely 

criterious and important in Brazil. The approval, in 

addition to being based on randomized trials, which 

could be considered a restriction for indications for 

primary MI, also took into account clinical practice 

experiences [9]. 

It is important to note that a complete IM resolution 

with MitraClip® should not be expected [9]. To 

enhance the possibility of an excellent clinical outcome 

of this procedure, the participation and interaction of a 

multidisciplinary team (heart team) is essential. There 

must be criteria to be evaluated before the procedure 

itself [8]. 

Currently, Mitraclip is an alternative to surgical 

treatment for both functional and degenerative   

mitral regurgitation. The safety and efficacy of this 

device has been demonstrated in the EVEREST II 

clinical trial (Endovascular Valve Edge-to-Edge  

Repair Study). In this study, although repair with 

MitraClip® was less effective than surgery at reducing 

the intensity of mitral regurgitation, it was as safe as 

surgery and similar improvement in symptoms and 

quality of life [2, 10]. Although moderate mitral 
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regurgitation was still present in the patient reported 

after the procedure, there was an important 

symptomatic improvement and, although the follow-up 

of the patient was short, the potential of this technology 

to improve the quality of life of patients with mitral 

insufficiency is noted. 

Because of the complexity of the technique 

employed in the implantation of Mitraclip, 

complications such as partial clip detachment, vascular 

access hemorrhage and acute renal failure can occur. 

The detachment of the clip occurs mainly in the first 

month after the procedure, and it is subject to 

perforation of the mitral valve leaflets. However, the 

hemorrhagic process associated with vascular access is 

more common, requiring frequent blood transfusion, 

constituting an important prognostic factor in the long 

term. Another complication with high incidence is 

associated with the contrast used in the implantation of 

the device, which despite being in a reduced amount, 

can still trigger acute renal failure, reinforcing the need 

for prophylaxis of contrast nephropathy and 

surveillance of the patient’s renal function after the 

procedure [1]. Although therapy with Mitraclip 

eventually presents complications, it is still a safe 

therapeutic option for high-risk patients, in addition to 

being associated with a shorter hospital stay and lower 

hospital mortality compared to surgery [11]. 

The success of Mitraclip® implantation depends on 

certain factors, such as knowledge of the valve 

anatomy, target sites for adequate clipping, and the 

experience of the medical staff, including the 

interventionist and echocardiographist action [2], since 

the images generated by the bi and three-dimensional 

TEE guide the procedure [12] and assist in the proper 

positioning of the system in the mitral valve. Although 

the team had the challenge of performing this 

procedure for the first time in the interior of the state, 

by the previous training of physicians in large centers, 

hospital support and, mainly, the accomplishment of a 

multidisciplinary work, a positive outcome was 

obtained. 

5. Conclusions 

The case reported in this article demonstrated the 

great potential of Mitraclip® as an innovative 

interventional cardiology technology in the treatment 

of mitral valve insufficiency, by providing important 

improvements in the patient’s functional class and 

quality of life. However, the success of this technology 

depends on a number of factors, such as adequate 

clipping sites, technical experience of the medical staff, 

knowledge of the mitral valve anatomy, and interaction 

between the interventional and the echocardiographer.  
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