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The legally binding text is the original French version 
 

NATIONAL COMMITTEE FOR THE EVALUATION OF MEDICAL DEVICES AND  
HEALTH TECHNOLOGIES (CNEDiMTS) 

 
OPINION 

 
25 January 2011 

 

CONCLUSIONS 

Name: 
MELODY, transcatheter pulmonary valve  
ENSEMBLE, transcatheter valve delivery system. 

Models and 
references 
accepted: 

Those proposed by the applicant (cf. page 3) 

Manufacturer: Medtronic INC 
Applicant: Medtronic France SAS 

Available data: 

Three health technology assessments have been conducted on pulmonary valves 
intended for percutaneous implantation (NICE 2007, KCE 2008, ANZHSN 2009 reports). 
No controlled, randomised study is available, and the studies accepted had a short- or 
medium-term follow-up period. The benefit of the device in terms of efficacy and safety 
was recognised, but no long-term data were available. 
 
Four clinical studies were also accepted: two prospective, multi-centre, non-comparative 
studies (n=163 and n=136), 1 retrospective, single-centre, non-comparative study (n=28) 
and 1 retrospective, multicentre, non-comparative study (n=123). 
 
Of the latter, 3 were designed to demonstrate the efficacy and safety of the MELODY 
valve in the short- and medium-term in adolescents or young adults. The results of these 
studies were consistent and showed improved haemodynamic parameters (significant 
reduction in right ventricular systolic pressure and in the right ventricular outflow tract 
gradient) in a post-operative setting. These results were maintained in the short- and 
medium-term and accompanied by an improvement in functional and respiratory status. 
The survival rate at 83.7 months was 96.6%. 
 
The main complication identified was stent fracture (between 6 and 20%, depending on 
the study), and the retrospective, multi-centre, non-comparative study in 123 patients was 
designed to determine the risk factors for this event. 

Actual Benefit (AB): 

Sufficient, owing to: 
- the therapeutic benefit of percutaneous pulmonary valve implantation in the 

treatment of stenosis and/or regurgitant conduit from the right ventricle to the 
pulmonary artery placed at previous surgery 

- the public health benefit anticipated in view of the frequency and serious nature of 
the diseases concerned. 

Indications: 

Percutaneous pulmonary valve implantation to correct right ventricular outflow tract 
dysfunction (stenosis and/or pulmonary regurgitation) in patients with a prosthetic conduit 
or a homograft valve with a diameter of at least 16 mm from the right ventricle to the 
pulmonary artery placed at previous surgery. 
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Percutaneous pulmonary valve implantation is not indicated in a native conduit and in 
patients weighing below 20 kg. 
Percutaneous pulmonary valve implantation is contraindicated in patients at risk of 
coronary artery compression. 

Factors determining 
the AB: 
- Technical 

specifications: 
 
- Conditions for 

prescription and 
use: 

 

 
 
No requirements in addition to the technical specifications proposed by the manufacturer 
 
 
Composition of the technical platform 
The essential requirements for percutaneous pulmonary valve implantation have been 
defined as follows: 
- the medicosurgical centre must have available, on the same site and in the same 
building, the technical platforms for interventional congenital cardiology and congenital 
heart surgery for cases in which emergency conversion is required 
- the procedure must be performed in a catheterisation room consistent with an operating 
suite in terms of asepsis with a recovery room nearby 
- the optimum radiographic image definition needed for performing catheterisation and 
radiological follow-up procedures 
- the ability to perform cardiopulmonary bypass in the centre. 
Access to a biplane system is also recommended. 
 
Composition of the multidisciplinary team  
During the intervention, two practitioners must be present in the catheterisation room who 
are trained and experienced in the practice of medical imaging-guided interventional 
endovascular procedures in cardiology, as certified in accordance with the procedures laid 
down by the French Minister of Health, and who have experience with congenital heart 
diseases, along with an intensive care anaesthetist accustomed to open heart surgery and 
to the management of patients with congenital heart diseases. A heart surgeon with 
experience in treating congenital heart diseases must also be present in the centre. 
 
Required training and experience 
To perform percutaneous pulmonary valve implantation, practitioners must:  
- be trained in interventional congenital cardiac catheterisation         
- have acquired, within the scope of an initial training programme specific to the devices 
used in the centre, the knowledge required for this activity and must keep this up-to-date 
- have received practical training in the technique by proctoring. 
 
Number of centres authorised to perform implantation and volume of activity 
For optimal geographical distribution, between 7 and 10 centres in France may qualify to 
perform percutaneous pulmonary valve implantation. Each implantation centre must 
perform at least five procedures per year. 
 
Patient follow-up  
Patients must be followed up on discharge from the institution and 1 month, 6 months and 
1 year after implantation, then once a year. At each visit, a clinical examination must be 
performed along with transthoracic Doppler echocardiography, fluoroscopy and an 
electrocardiogram. An MRI scan should be performed after 1 year, and once a year 
thereafter. 
 
Antiplatelet treatment 
Acetylsalicylic acid maintained at an antiplatelet dose for at least 6 months. 
 
Systematic assignment of an ID card to the patient 
The patient must be issued with an ID card. This card must specify the brand of the valve 
implanted, the biological origin of the material implanted, the serial number, the date of 
implantation and the patient’s name. The commercial product label must also be affixed to 
the ID card. 
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Added clinical value 
(ACV): 

Substantial improvement in Added clinical value (level II) compared with conduit 
replacement surgery. 

Type of inclusion on 
reimbursement list:   Brand name 

Duration of 
inclusion: 5 years 

Renewal conditions: 

Renewal of inclusion will be subject to: 
- The setting up of a database analysing all patients who have undergone 

implantation. This database should provide a basis for assessing efficacy, 
longevity (particularly stent fractures), mortality, endocarditis rate and 
(interventional and surgical) reintervention rate in particular, along with the reasons 
for these. These outcomes should be collected at 1 month, 3 months, 6 months, 1 
year and then once a year after implantation 

- Transmission of the results of the ongoing STIC (innovative and expensive 
technology support) French study: “Medico-economic assessment of non-surgical 
pulmonary valve replacement in the treatment of right ventricular outflow tract 
lesions”. 

 

Target population: Between 75 and 150 patients per year may benefit from percutaneous implantation of a 
bioprosthetic pulmonary valve. 

 
Definitive opinion 2 
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EVIDENCE REVIEW 
 

Nature of the application 
 
Application for inclusion on the list of products and services qualifying for reimbursement (LPPR) 
mentioned under article L. 165-1 of the French Social Security Code. 

 

� Models and references 
 
MELODY transcatheter pulmonary valve, available in a single size, 18 mm diameter: ref. PB1018. 
 
Ancillary devices: 
ENSEMBLE transcatheter valve delivery system, available in three sizes: 

- 18 mm diameter: ref. NU1018 
- 20 mm diameter: ref. NU1020 
- 22 mm diameter: ref. NU 1022 
 

� Packaging 
The MELODY single-use transcatheter pulmonary valve is provided sterile and nonpyrogenic in a 
sealed container made of borosilicate glass and a screw cap with a gasket. 
 
The ENSEMBLE transcatheter valve delivery system is packaged in double aseptic transfer 
pouches. 
 

� Applications 
The application relates to the following indications: 
Percutaneous pulmonary valve implantation to correct right ventricular outflow tract dysfunction 
(stenosis and/or pulmonary regurgitation) in patients fitted with a prosthetic conduit or a homograft 
valve with a minimum diameter of 16 mm from the right ventricle to the pulmonary artery placed at 
previous surgery. 
 
 

Reimbursement history 
 
This is a first request for inclusion. 
No transcatheter pulmonary valve is included on the LPPR list (List of Reimbursable Products and 
Services). 
 
 

Characteristics of the product and the associated service 
 

� CE marking 
Class III (DMI), notification by SGS (British Standards Institute, no. 0120), United Kingdom, 29 
September 2006. 
 

� Description  
The MELODY transcatheter pulmonary valve is a jugular valve of bovine origin sutured within a 
laser-welded platinum-iridium stent. This single-size pulmonary valve (diameter: 18 mm, length: 
28 mm) requires crimping before insertion. The stent has sutures of different colours at its two ends 
(white and blue) which indicate the direction in which the valve is mounted onto the delivery 
system. 
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The ENSEMBLE transcatheter valve delivery system consists of a balloon-in-balloon catheter 
(made of nylon) with a retractable PTFE sheath (12 Fr) large enough to front-load the valve after 
crimping. The catheter’s sheath has a side-port for flushing the system and a haemostatic sleeve 
over the sheath to minimise bleeding at the insertion site. The implantation system has a diameter 
of 22 Fr and is compatible with a 0.035 inch guidewire. 
 
Depending on the type of balloon used and the pressure exerted, the average internal diameter of 
the stent (in mm) will vary as follows: 
 

  Maximum pressure exerted on the outside balloon (in atm) 

  1 2 3 4 

18 14.87 15.50 16.32 16.94 

20 16.70 17.72 18.73 19.41 
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� Intended purpose 
Pulmonary valves implanted via the percutaneous route do not require surgery with sternotomy. 
They are designed to be implanted by insertion via the femoral vein for placement in a prosthetic 
pulmonary conduit.  The leaflets of the valve lie against the wall of the conduit. The objective is to 
re-establish unidirectional blood flow from the right ventricle to the pulmonary artery. 
 

� Associated intervention or service 
A joint assessment has been carried out of the intervention and the device. The inclusion of the 
intervention in the French classification system for medical procedures (Classification commune 
des actes médicaux/CCAM) is in progress. 
 
 

Actual Benefit 
 
1. Benefit of the product or service 

 
Five studies were accepted for the assessment: 

- The LURZ1 study, published, reporting the results for the safety and efficacy of the 
MELODY valve in a cohort of 163 patients, in the medium term 

- The US study, designed to demonstrate the short- and medium-term safety and 
performance of the MELODY valve. Three versions of this study are available2,3,4. Only the 
most recent results relating to the largest cohort (136 patients) which formed the subject of 
a publication in July 2010 (McELHINNEY study) were accepted 

- The NORDMEYER5 study, the objective of which was to determine the predictive factors of 
stent fracture in a cohort of 123 patients 

- The VEZMAR6 study, reporting the results for the safety and efficacy of the MELODY valve 
in a cohort of 28 children, in the medium term. 

 

                                                           
1 P. Lurz, L. Coats, S. Khambadkone, et al. Percutaneous pulmonary valve implantation: impact of evolving technology and learning 
curve on clinical outcome. Circulation 2008; 117: 1964-72 
2 E.M. Zahn, W.E. Hellenbrand, J.E. Lock, et al. Implantation of the Melody transcatheter pulmonary valve in patients with a 
dysfunctional right ventricular outflow tract conduit. JACC 2009; 54: 1722-9 
3 Unpublished study report concerning 99 patients (data supplied by the manufacturer). Study submitted within the scope of obtaining 
FDA approval 
4 D.B. McElhinney, E.W. Hellenbrand, E.M. Zahn, et al. Short- and medium-term outcomes after transcatheter pulmonary valve 
placement in the expanded multicenter US Melody valve trial. Circulation 2010 [accepted, in press] 
5 J. Nordmeyer, S. Khambadkone, L. Coats, et al. Risk stratification, systematic classification, and anticipatory management strategies 
for stent fracture after percutaneous pulmonary valve implantation. Circulation 2007; 115: 1392-1397 
6 M. Vezmar, R. Chaturvedi, K.J. Lee, et al. Percutaneous pulmonary valve implantation in the young – 2-year follow-up. JACC 2010; 
3: 439-48 
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The ASOH7 study, relating to the preliminary results of the VEZMAR study and the preliminary 
COATS8 study were not accepted for the analysis. 

Of all these publications, 3 came from the same team (Prof. P. BONHOEFFER): LURZ,  
NORDMEYER and COATS studies. 
 
In addition, the MELODY valve has received FDA approval (under the Humanitarian Device 
Exemption – HDE – program) and has formed the subject of 3 technical assessment reports (NICE, 
KCE, ANZHSN).  
 

1.1 Data analysis: assessment of the therapeutic effect / adverse effects, risks linled to 
use 

 
1.1.1 Analysis of the studies 

 
LURZ study 
This was a prospective cohort follow-up. Valve implantation was performed in 3 centres but by a 
single operator. The objective of this study was to examine the short- and medium-term results of 
percutaneous implantation of a MELODY valve and to establish the learning curve for this 
technique. Between September 2000 and February 2007, 163 patients were included in the study 
and 155 underwent implantation of a MELODY valve (8 patients did not meet the inclusion criteria 
in terms of morphology). The procedure was performed via a femoral venous approach (n=148) or  
via transjugular access (n=7). The patients were followed up for an average period of 28.4 months 
([0 – 83.7 months]). 
 
The patients had an average age of 21.2, 58% were male and the main heart defect represented 
was tetralogy of Fallot (n=94). Most of the patients (n=126) had a homograft and were classified as 
NYHA functional classes II or III. On echocardiography, 63 patients had stenosis, 47 regurgitation 
and 45 had combined lesions. To determine the learning curve, 2 cohorts were defined: the first 50 
patients and the next 105. 
 
The immediate results showed a significant reduction in right ventricular systolic pressure and in 
the right ventricular outflow tract gradient:  
 

Before the 
procedure 

After the 
procedure p  

n=151 - 

Right ventricular systolic pressure 63 ± 18 mmHg 45 ± 13 mmHg <0.001 

Right ventricular outflow tract gradient 37 ± 20 mmHg 17 ± 10 mmHg <0.001 
 

Seven major complications during the procedure were reported: dislodgement of the device (n=2), 
homograft rupture (n=3), compression of the left coronary artery following valve deployment (n=1), 
obstruction of the right pulmonary artery (n=1). Of these 7 cases, 5 had to be converted to surgical 
right ventricular outflow tract revision as an emergency. 
 
In terms of safety data, 4 patients died (1 chest infection, 1 case of pulmonary oedema, 2 cases of 
arrhythmia) and the survival at 83.7 months was 96.6%. In summary: 

- 23 explantations: 8 MELODY valves were first-generation devices9 (4 cases of “hammock” 
effect) and 15 were second-generation devices (including 8 cases of residual stenosis) 
 

                                                           
7 K. Asoh, M. Walsh, E. Hickey, et al. Percutaneous pulmonary valve implantation within bioprosthetic valves. Eur Heart J 2010; 
31: 1404-1409 
8 L. Coats, S. Khambadkone, C. van Doorn, et al. The potential impact of percutaneous pulmonary valve stent implantation on right 
ventricular outflow tract re-intervention. Eur J Cardiothorac Surg 2005; 27: 536-543 
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- 22 transcatheter reinterventions owing to obstruction (n=7), stent fracture (n=9), restenosis 
(n=4) or residual gradient (n=2). In 3 of these cases, patients underwent balloon dilatation, 
and 19 patients received a second MELODY valve implanted inside the first (“valve-in-
valve” technique). 

In terms of post-procedural complications, 5 cases of endocarditis (leading to 3 explantations), 1 
case of haemolysis (explanted valve) and 1 case of cardiac arrest caused by stent fracture 
(explanted valve) were reported. 
 
The results showed an improvement in favour of the 2nd cohort in terms of reintervention, residual 
gradient and explantation rate. The incidence of procedural complications was 3/50 (6%) for the 
patients in the first cohort and 3/105 (3.9%) for those in the 2nd. 
 
This study has methodological limitations which must be highlighted. This trial with no identified 
primary endpoint is non-comparative. The medium-term follow-up relates to a small number of 
patients and the absence of long-term data is noted. In addition, the authors used 2 different 
generations of MELODY valve without mentioning specifically the number of patients who received 
a 1st- or 2nd-generation valve. Patients with a native right ventricular outflow tract were included, 
and “valve-in-valve” reinterventions were also performed, although the indication claimed by the 
company relates to patients with a homograft or a prosthetic conduit.  
 
Finally, the Committee highlights the fact that only the femoral venous approach is recognised 
under the CE marking (the transjugular approach is not described), and the need for associated 
anticoagulant and/or antiplatelet treatment is not specified. 
 
United States study 
This was a prospective, multi-centre, non-comparative study designed to assess the safety and 
efficacy of the (2nd-generation) MELODY valve in the short term (6 months) and medium term (up 
to 2 years). Between January 2007 and August 2009, 136 patients were included in the study (124 
underwent implantation, 120 via the femoral venous approach, 3 via transjugular access and 1 via 
the subclavian approach). The inclusions took place in 3 successive phases with changing criteria. 
 
The patients, most of them male (n=87), had an average age of 19. Sixty-five of them had tetralogy 
of Fallot. One hundred and three had a homograft and 35 patients (26%) had a stent previously 
implanted in the right ventricular outflow tract. On echocardiography, 36 patients had stenosis, 70 
had regurgitation and 30 had combined regurgitation and stenosis.  
 
In terms of the number of subjects analysed, out of 136 patients who were included and 
catheterised, 124 underwent MELODY valve implantation and 1 patient was explanted within 24 
hours following the procedure. Seven major complications during the procedure were reported: 1 
conduit rupture (patient converted to surgical right ventricular outflow tract revision as an 
emergency), 1 case of dissection of the coronary artery during angiography leading to cardiac 
arrest (patient died 20 days later), 2 cases of perforation of a branch of the pulmonary artery, 1 
case of hypercapnia, 1 case of femoral vein thrombosis and 1 case of complex tachycardia. 
 
Following the intervention, the right ventricular systolic pressure and the right ventricular outflow 
tract gradient were significantly reduced:  

                                                                                                                                                                                                 
9 The sutures on the 1st-generation valves were applied to the ends of the stent. This could cause “stenosis” with the passage of blood 
between the prosthetic valve and the vessel wall (“hammock” effect). Since 2003, the 2nd-generation valves have been sutured along 
the complete length of the stent, thus limiting this effect. 1st-generation valves are no longer implanted 
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Indication: regurgitation 

n=65 

Indication: stenosis or 
(regurgitation + stenosis) 

n=59 

Unit of pressure and 
gradient: mmHg Before After p Before After p 

Right ventricular 
systolic pressure 61.6 ± 20.6 47.2 ± 15 0.001 69.4 ± 12.9 44.7 ± 10.9  0.001 

Right ventricular 
outflow tract gradient 28.1 ± 15.7 12.7 ± 7.4 0.001 43.7 ± 11.4 14.4 ± 5.7  0.001 

 

These results were still significantly reduced 6 months after implantation. 
 
The main valves related complications were stent fractures (n=25, including 9 major ie leading to a 
reintervention). Ten reinterventions involving the valve (1 balloon dilatation, 9 “valve-in-valve” 
procedures) and 1 conduit replacement had to be performed. 
 
The methodology of this trial must be questioned. This non-comparative study with no identified 
primary endpoint does not provide a basis for a long-term assessment of the technology. In 
addition, there were 3 successive patient recruitment phases for this study, with different eligibility 
criteria. The number of procedures performed per centre is not described and no information is 
provided regarding the learning curve for the technique. Finally, the quality of the patient follow-up 
is questionable (patient characteristics, different patient numbers depending on the endpoint under 
investigation) and the indications for placement of the MELODY valve differ from the ones claimed: 

- a quarter of the patients had a stent previously implanted in the right ventricular outflow 
tract (indication not claimed as such) 

- implantation of the MELODY valve inside a biological valve or inside a first implanted 
MELODY valve: does not correspond either to the indications under the CE marking or to 
the claimed indications 

 
As was highlighted in the LURZ study, the Committee notes that only the femoral venous approach 
is recognised under the CE marking and that the need for associated anticoagulant and/or 
antiplatelet treatment is not specified. 
 
NORDMEYER study 
This retrospective, multi-centre study conducted in 123 patients with MELODY valve implantation 
was designed to determine the risk factors for stent fracture and to develop management 
strategies. The average age of the patients was 17.9 with an average follow-up of 13 months. 
These patients underwent implantation between September 2000 and May 2006. One hundred and 
one patients had a homograft and 56.1% of them were male. The initial disorders concerned were 
mainly pulmonary atresia (n=37) and tetralogy of Fallot (n=36). Patient follow-up was scheduled for 
1, 3, 6 and 12 months after implantation, then once a year (echocardiography and chest x-ray). The 
stent fractures were classified according to the following stratification: type I fracture � 1 or more 
struts with no loss of stent integrity; type II fracture � 1 or more struts with loss of stent integrity; 
type III fracture � embolisation of the stent and/or separation of segments. 
 
Stent fractures were detected in 26 patients (incidence: 21.1%), mainly within the 400 days 
following the procedure, with the following distribution:  

- type I fracture: 17  
- type II fracture: 8  
- type III fracture: 1. 
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The authors proposed medical follow-up for type I fractures, implantation of a second valve (“valve-
in-valve”) for type II fractures and explantation for type III fractures. 
 
The results of the multivariate analysis identified 3 risk factors. The risk of stent fracture was 
increased by MELODY valve implantation into a native conduit (p=0.04), by lack of calcification 
along the right ventricular outflow tract (p=0.001) and by recoil of the percutaneous pulmonary 
valve when balloon dilatation was detected (p=0.03). Stent fractures resulted in earlier 
reinterventions (51% of patients with a stent fracture are free from transcatheter reintervention 
compared with 94.2% of patients without stent fracture, p=0.002). 
 
Some methodological limitations must be noted. Patient follow-up did not always take place in the 
centre recommended a priori, and the influence of the type of valve (1st or 2nd generation) on stent 
fractures was not taken into account. The Committee highlights the fact that the criteria for 
including the patients in the study and the claimed indications are not superposable and that the 
qualitative criterion, “percutaneous pulmonary valve recoil on detection of balloon dilatation”, is 
subjective. 
 
VEZMAR study 
The objective of this retrospective and non-comparative single-centre study was to study the short- 
and medium-term results of percutaneous implantation of a MELODY valve in young patients 
(children or adolescents). Between October 2005 and December 2008, 28 patients underwent 
implantation of a MELODY valve. The procedures were performed via the femoral venous 
approach (n=23) or via transjugular access (n=5). The patients were followed up for a median 
period of 27.6 months ([0 – 37 months]). 
 
The average age was 14.9 years, 57% of the patients were male (n=16) and the main initial 
diagnoses represented were pulmonary atresia (n=9) and tetralogy of Fallot (n=7). Most of the 
patients (n=17) had a previously implanted pulmonary valved conduit of biological origin with 
moderate-to-severe pulmonary regurgitation. On echocardiography, 9 patients had stenosis, 2 
regurgitation and 17 combined lesions. 
 
The immediate results showed a significant reduction in right ventricular systolic pressure and in 
the right ventricular outflow tract gradient:  
 

Before the 
procedure 

After the 
procedure p 

 
n=28 - 

Right ventricular systolic pressure 61 ± 16 mmHg 41 ± 11 mmHg <0.001 

Right ventricular outflow tract gradient 36 ± 15 mmHg 12 ± 7 mmHg <0.001 

 
The echocardiographic data confirm these results at 1, 3, 6, 12, 24 and 36 months after 
implantation. No deaths were recorded. 
 
Two complications during the procedure were reported: 1 dilatation balloon rupture and 1 conduit 
rupture (which did not lead to conversion to surgery). In terms of post-procedural complications, the 
following events were described: 

- 3 stent fractures      
- 5 transcatheter reinterventions           
- 1 conduit explantation      
- 1 surgical repair.             

 
This retrospective, non-comparative study with no primary endpoint has methodological limitations. 
The quality of the patient follow-up is questionable (different patient groups depending on the 
endpoint studied) and the criteria for including patients do not necessarily correspond to the 
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claimed indications for management (MELODY valve implantation in a biological valve). The 
Committee highlights the lack of long-term data and the lack of data on the learning curve.  
 
Finally, the need for associated anticoagulant and/or antiplatelet treatment is not specified and the 
femoral venous approach is not the only one used. 
 

1.1.2 Assessment agency data  
 
Technical assessment by the National Institute for Health and Clinical Excellence (NICE) – United 
Kingdom 
In November 2007, the NICE issued recommendations on the management of patients concerned 
by percutaneous pulmonary valve implantation. The recommendations are based on a systematic 
review of the literature (up until March 2007) which permitted the selection of 2 case series (n=59 
and n=8) and 2 case studies. The sample sizes considered were small and the follow-up period 
limited. Nevertheless, an analysis of these data enabled recommendations to be developed, 
particularly concerning the composition of the medicosurgical team and the technical platform. 
 
Technical assessment by the Federal Health Care Expertise Centre (KCE) - Belgium 
In 2008, the KCE conducted a technical assessment of percutaneously implanted aortic or 
pulmonary valves. With regard to pulmonary conduits, a systematic review of the literature enabled 
the selection of 2 health technology assessments (by the NICE, United Kingdom, and by the 
Ludwig Boltzmann Institute, Austria, a report in German, not translated into English) and of 12 
clinical trials. Of these studies, 4 were case studies, 1 article concerned 3 patients and the 7 other 
articles made reference to a single operator. The KCE found that percutaneous pulmonary valve 
replacement was as safe as surgery but underlined the lack of randomised trials and long-term 
data. Conditional reimbursement for this valve, limited to a single centre, was proposed with the 
implementation of a database and an annual and independent assessment of each patient treated. 
 
Technical assessment by the Australia and New Zealand Horizon Scanning Network (ANZHSN) – 
Australia & New Zealand 
In November 2009, the ANZHSN published a report on percutaneous pulmonary valve (MELODY) 
implantation. This type of publication aims to report on innovative or emerging technologies and the 
supporting documentation and evidence at the time of the assessment. The report uses 2 
publications to assess the efficacy and safety of the device. The first study concerns a cohort of 14 
children in whom a stent was implanted prior to placement of the MELODY valve. The second 
study concerns a cohort of 155 patients. Commenting that most of the publications originated from 
one and the same team, the authors accepted only the most recent publication relating to the 
highest number of enrolled patients. The conclusions highlight the low mortality rate and the 
encouraging short-term results. A high revision rate and a lack of long-term data were noted, 
however, and a follow-up of 2 years was recommended for this technique. 
 
Food and Drug Administration (FDA) approval – United States 
FDA approval (Humanitarian Device Exemption – HDE) was obtained on 25 January 2010 in the 
indications mentioned in the instructions for use with reference to several in vitro studies, one in 
vivo study and one prospective, multi-centre, non-randomised study conducted in 99 patients who 
were followed up for 13 months on average, the safety and efficacy data for whom are reported. 
European clinical data relating to a cohort of 68 patients followed up for up to 48 months were also 
taken into account. 
 
In addition to the requirement to follow all the patients implanted with MELODY transcatheter 
pulmonary valve, maintenance of FDA approval is conditional on submission of the results of 2 
clinical studies. The first study must be conducted in 150 patients followed up for 5 years, with a 
description of the results relating to reintervention/replacement rates, deaths and patients lost to 
follow-up. The second study must permit the recruitment of 100 new patients in whom the same 
criteria will be described at 6 months with a planned follow-up period of 5 years. 
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The Committee is of the opinion that the study results show the benefit of the device. 
Nevertheless, it highlights the need for longer term follow-up (> 2 years). 
 

1.2 Therapeutic use 
 
The correction of right ventricular outflow tract anomalies can require implantation of a homograft, a 
prosthetic conduit (valved or non-valved) or an enlargment patch. The longevity of these 
substitutes is limited because the tubes and materials do not grow and because they degenerate 
secondary to either valve calcification or to the accumulation of fibrous tissue in the prosthetic 
conduit. Degeneration of the prosthetic conduit may be accompanied by regurgitation. Depending 
on the type of degeneration, a number of alternatives can be considered. 
Obstruction of the outflow tract caused by stenosis of the valve or conduit leads to chronic 
elevation of systolic pressure in the right ventricle, which reacts by becoming hypertrophied. This 
phenomenon is well tolerated in functional terms but can lead to right ventricular systolic 
dysfunction when systolic pressure exceeds the threshold of ¾ of the systemic pressure. Besides 
percutaneous pulmonary valve implantation, two options are available: 

- simple balloon dilatation: this permits only temporary elimination of the stenosis. For this 
reason, this technique is gradually being abandoned in the treatment of obstructive lesions 
of the right ventricular outflow tract, except in cases of native stenosis 

- placement of a bare-metal stent: this can prolong the viability of prosthetic conduits and 
delay the need for surgery, without obviating the need for this completely. Stent placement 
may or may not be preceded by simple balloon dilatation. Bare stent placement involves the 
valve leaflets being pushed against the vessel wall, however, thus creating pulmonary 
leakage. 

 
Pulmonary regurgitation, secondary to degeneration of the prosthetic conduit or to placement of a 
bare-metal stent, has an adverse effect on right ventricular function. In the long term, this leakage 
can lead to atrial and ventricular arrhythmias and sudden death. Apart from percutaneous 
pulmonary valve implantation, invasive open heart surgery with cardiopulmonary bypass is the only 
option available. 
 
In the light of the data provided, the Committee fo und the MELODY transcatheter pulmonary 
valve to be of therapeutic benefit in the managemen t of stenosis and regurgitation associated 
with prosthetic conduit implantation in the right v entricular outflow tract. 
 

2. Expected public health benefit  
 

2.1 Seriousness of the condition 
The complex congenital heart defects concerned by reconstruction of the right ventricular outflow 
tract in young patients are mainly: 

- persistent truncus arteriosus 
- tetralogy of Fallot with pulmonary stenosis or atresia 
- arterial ventricular malposition with pulmonary stenosis 
- severe forms of aortic stenosis requiring a Ross procedure (transfer of the pulmonary valve 

to the aortic position with reconstruction of the pulmonary conduit). 
 
These conditions expose the patient to the risk of heart failure from the first weeks of life. These 
are serious and complex conditions which are life-threatening. 
 
The Ross procedure enables some severe cases of congenital aortic stenosis to be treated, but 
these represent only 2.3% of patients with aortic stenosis. 
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In all these clinical situations, implantation of a pulmonary valved conduit (homograft or prosthetic 
replacement) or an enlargment patch is indicated. Their longevity is limited, however, by the fact 
that they degenerate and because the inert tube and materials do not grow in parallel with the 
child. This treatment requires a number of reinterventions to be performed during the patient’s 
lifetime to replace the prosthetic conduit. The surgery is invasive with the comorbidities inherent in 
reopening the sternum, the use of cardiopulmonary bypass and prolonged hospitalisation. These 
reinterventions tend to be delayed, which only serves to increase the surgical risk. 

 
2.2 Epidemiology of the condition  

Few epidemiological data concerning congenital heart defects are available. It can be estimated, 
however, that surgery for congenital heart disorders represents below 10% of all heart surgery 
procedures conducted in France10. Around 22% of these patients have malformations at the level 
of the right ventricular outflow tract and most undergo surgery in early or very early childhood. In 
view of the improvements in technology, the population of children who have undergone surgery for 
congenital heart defects who have reached adulthood is increasing, resulting in an increase in the 
number of reinterventions. The proportion of adults with congenital heart defects now exceeds the 
proportion of children with the same conditions. 
 

2.3 Impact 
Congenital heart defects involving the right ventricular outflow tract are treated by placement of a 
prosthetic conduit or an enlargment patch with sternotomy. Because the longevity of these 
prosthetic devices is limited, patients must undergo repeated surgical interventions for conduit 
replacement with an increased surgical risk because of the comorbidities inherent in reopening the 
sternum, the use of cardiopulmonary bypass and prolonged hospitalisation. 
 
Percutaneous pulmonary valve implantation without cardiopulmonary bypass would serve to delay 
the need for surgery by prolonging the life of the stenosed and/or regurgitant prosthetic device and 
would reduce the period of hospitalisation with a reduction in the time to resumption of normal 
activity compared with surgery. 
 
In France, no transcatheter pulmonary valves are reimbursed at present. 
 
In view of the frequency and severity of the conditions concerned, the MELODY 
transcatheter pulmonary valve is a public health benefit. 
 
In summary, the Committee considers that the Actual  Benefit associated with the MELODY 
pulmonary valve is sufficient for it to be included  on the List of Products and Services 
qualifying for reimbursement (LPPR) mentioned under  article L.165-1 of the French Social 
Security Code, in the accepted indications. 
 
 

Factors determining the Actual Benefit 
 

� Minimum technical specifications 
No requirements additional to the technical specifications proposed by the manufacturer. 
 

� Conditions for prescription and use 
Composition of the technical platform 
The essential requirements for percutaneous pulmonary valve implantation have been defined as 
follows: 
- the medicosurgical centre must have available, on the same site and in the same building, the 
technical platforms for interventional congenital cardiology and congenital heart surgery for cases 
in which emergency conversion is required 

                                                           
10 O. Raisky, P. Vouhé. Nouveautés en chirurgie cardiaque pédiatrique. E-mémoires de l’Académie Nationale de Chirurgie 2005; 4(3): 5-8 



- 13 - 

- the procedure must be performed in a catheterisation room consistent with an operating suite in 
terms of asepsis with a recovery room nearby 
- the optimum radiographic image definition needed for performing catheterisation and radiological 
follow-up procedures 
- the ability to perform cardiopulmonary bypass in the centre. 
Access to a biplane system is also recommended. 
 
Composition of the multidisciplinary team  
During the intervention, two practitioners must be present in the catheterisation room who are 
trained and experienced in the practice of medical imaging-guided interventional endovascular 
procedures in cardiology, as certified in accordance with the procedures laid down by the French 
Minister of Health, and who have experience with congenital heart diseases, along with an 
intensive care anaesthetist accustomed to open heart surgery and to the management of patients 
with congenital heart diseases. A heart surgeon with experience in treating congenital heart 
diseases must also be present in the centre. 
 
Required training and experience 
To perform percutaneous pulmonary valve implantation, practitioners must:  
- be trained in interventional congenital cardiac catheterisation         
- have acquired, within the scope of an initial training programme specific to the devices used in the 
centre, the knowledge required for this activity and must keep this up-to-date 
- have received practical training in the technique by proctoring. 
 
Number of centres authorised to perform implantation and volume of activity 
For optimal geographical distribution, between 7 and 10 centres in France may qualify to perform 
percutaneous pulmonary valve implantation. Each implantation centre must perform no fewer than 
five procedures per year. 
 
Patient follow-up  
Patients must be followed up on discharge from the institution and 1 month, 6 months and 1 year 
after implantation, then once a year. At each visit, a clinical examination must be performed along 
with transthoracic Doppler echocardiography, fluoroscopy and an electrocardiogram. An MRI scan 
should be performed after 1 year, and once a year thereafter: 
 

 Patient discharge 1 
month 

6 
months 1 year Every year 

Clinical examination X X X X X 

Transthoracic Doppler 
echocardiography X X X X X 

Electrocardiogram X X X X X 

Fluoroscopy X X X X X 

Cardiac MRI      X X 

 
 
Antiplatelet treatment 
Acetylsalicylic acid maintained at an antiplatelet dose for at least 6 months. 
 
Systematic assignment of an ID card to the patient 
The patient must be issued with an ID card. This card must specify the brand of the valve 
implanted, the biological origin of the material implanted, the serial number, the date of implantation 
and the patient’s name. The commercial product label must also be affixed to the ID card. 
 



- 14 - 

 

Added clinical value (ACV) 
 
The objective of percutaneous implantation of a MELODY transcatheter pulmonary valve is to 
replace the pulmonary valve without the need for surgery with sternotomy. This technique enables 
surgery to be delayed without obviating the need for it, and patients who undergo MELODY 
transcatheter pulmonary valve implantation should have to undergo fewer surgical interventions. 
 
In summary, the National Committee for the Evaluati on of Medical Devices and Health 
Technologies (Commission Nationale d’Evaluation des  Dispositifs Médicaux et des 
Technologies de Santé/CNEDiMTS) has stated the Adde d clinical alue as a substantial 
improvement (level II) over conduit replacement sur gery. 
 
 

Renewal conditions and duration of inclusion 
 
Renewal conditions:  
Renewal of inclusion will be subject to: 

- The setting up of a database analysing patients who have undergone implantation as a 
group. This database should provide a basis for assessing efficacy, longevity (particularly 
stent fractures), mortality, endocarditis rate and (interventional and surgical) reintervention 
rate in particular, along with the reasons for these. These outcomes should be collected at 1 
month, 3 months, 6 months, 1 year and then once a year after implantation 

- Transmission of the results of the ongoing STIC (innovative and expensive technology 
support) French study: “Medico-economic assessment of non-surgical pulmonary valve 
replacement in the treatment of right ventricular outflow tract lesions”. 

 
Proposed duration of inclusion: 5 years 
 
 

Target population 
 
 
All patients with a prosthetic right ventricular outflow tract may ultimately benefit from implantation 
of a MELODY transcatheter pulmonary valve. The 2009 Information System Medicalisation 
Programme (Programme de Médicalisation des Systèmes d'Information/PMSI) data concerning 
right ventricular outflow tract reconstruction with prosthetic materials indicates the following 
distribution: 
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Description of the procedure 
Number of 

procedures in 2009 
according to the PMSI 

DBLA001 � Placement of a valved or non-valved tube between a 
ventricle and the pulmonary artery, by thoracotomy with 
cardiopulmonary bypass 

116 

DBMA004 � Reconstruction of the aortic valve by transfer of the 
pulmonary valve to the aortic position with reconstruction of the 
pulmonary conduit, by thoracotomy with cardiopulmonary bypass 

92 

DFMA011 � Repair of pulmonary artery atresia with closure of a 
ventricular septal defect with prosthesis (valved or non-valved tube), 
by thoracotomy with cardiopulmonary bypass 

24 

DBKA012 � Replacement of the pulmonary valve by homograft or 
stentless bioprosthesis, by thoracotomy with cardiopulmonary bypass 67 

DASA001 � Closure of a ventricular septal defect with placement of 
an extracardiac conduit, by thoracotomy with cardiopulmonary bypass 15 

DBKA007 � Replacement of the pulmonary valve with mechanical 
prosthesis or bioprosthesis with stent, by thoracotomy with 
cardiopulmonary bypass 

64 

DZMA010 � Repair of malposition of the great vessels with 
ventricular septal defect, by placement of extracardiac conduit or 
mobilisation of the pulmonary artery, by thoracotomy with 
cardiopulmonary bypass 

26 

DZMA002 � Anatomical repair for atrioventricular discordance and 
transposition or malposition of the great vessels with ventricular septal 
defect and pulmonary stenosis at the ventricular and atrial level, by 
thoracotomy with cardiopulmonary bypass 

5 

DZMA009 � Repair of truncus arteriosus, by thoracotomy with 
cardiopulmonary bypass 22 

DGMA002 � Correction of horizontal thoracic aorta dissection without 
prosthesis, with repair of truncus arteriosus, by thoracotomy with 
cardiopulmonary bypass 

1 

 
In 2009, this represented a total of 432 procedures. This figure must be adjusted because not all of 
these patients are automatically eligible for MELODY transcatheter pulmonary valve implantation 
and procedure DBLA001 concerns both first implantations and repeat surgery. 
 
In summary, experts assess the number of patients e ligible for MELODY transcatheter 
pulmonary valve implantation at between 75 and 150 per year during the inclusion period. 


