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Abstract 

Trans-catheter valve-in-valve (ViV) is a treatment option for patients affected by bioprosthetic heart 

valve (BHV) failure. Both aortic and mitral ViV procedures present several challenges compared to 

native valve replacement. To date, no data concerning the balloon-expandable MyVal (Meril, Vapi, 

India) trans-catheter heart valve (THV) use in ViV procedure have been provided. In this case 

series, we described for the first time its use in five different BHV failures.  
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Introduction 

Bioprosthetic heart valves (BHVs) are used to replace severely diseased native valves both by 

conventional surgery or by trans-catheter interventions. Usually patients implanted with BHVs are 

older, presenting with more comorbidities and, in case of previous trans-catheter implantation, with 

a not negligible surgical risk. The use of BHVs has significantly increased over the last decades. 

Compared to mechanical prosthesis, BHVs are subjected to an unavoidable structural degeneration. 

Given the continuing increase of life expectancy, a rapidly growing number of BHVs will require 

re-intervention in the next years. 

Trans-catheter heart valve (THV) implantation with the valve-in-valve (ViV) technique has become 

a viable option for treatment of BHVs’ failure in patients deemed ineligible for redo valve surgery 

because of unacceptable high surgical risk scores, severe comorbidities, frailty or patient’s 

preference. Since first available evidence, aortic and mitral ViV procedures have demonstrated to 

be safe and effective. Nowadays the most commonly used THVs for ViV technique are Medtronic 

self-expanding (SE) and Edwards balloon-expandable (BE) valves (1).  

The MyVal (Meril Life Science, Vapi, India) is a new commercially available BE-THV designed 

for transcatheter aortic valve implantation (TAVI) (2) and it has recently obtained CE mark. 

Briefly, MyVal THV consists of a tri-leaflet valve of bovine pericardium mounted on a cobalt alloy 

frame with an internal polyester sealing cuff and an external polyester skirt. Compare to the other 

BE-THVs on the market (Sapien XT/3 THVs, Edwards Lifesciences, Irvine, California), multiple 

(from 20 mm to 32 mm in diameter) and half (21.5, 24.5 and 27.5 mm) sizes of MyVal THV are 

available. Furthermore, MyVal THV is directly crimped on the delivery system balloon, whereas 

the counterparts are crimped in a dedicated section of the delivery system just above the balloon 

with a further positioning on it only before THV implantation. So far, no randomized head-to-head 

trial comparing MyVal THV to other commercially available THVs in patients indicated for TAVI 

are available, despite data are expected in the next future (3).  
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To date, no data have proved MyVal safety and efficacy in the subset of ViV procedure, and in this 

scenario its use is still off-label.     

We here report our initial experience in aortic and mitral trans-catheter ViV implantation using 

MyVal THV, describing short-term patients’ outcome.  

 

Case Series 

BHV failure was defined according to the European consensus statement (4). Reoperation for BHV 

was indicated based on the Heart Team decision in symptomatic patients with a significant increase 

in trans-prosthetic gradient or severe regurgitation. Post-procedural prosthesis–patient mismatch 

(PPM) was defined according to the indexed effective orifice area (EOA) value as: 

haemodynamically insignificant when the EOA resulted more than 0.85 cm
2
/m

2
, moderate between 

0.65 and 0.85 cm
2
/m

2
, and severe less than 0.65 cm

2
/m

2
 (5). 

Four patients underwent aortic and one mitral ViV implantation. Main patients’ characteristics are 

reported in Table 1. Peri-procedural data and in-hospital outcomes are shown in Table 2 and Table 

3. All patients were treated by trans-femoral access.   

As general consideration, MyVal implantation’s depth was reached positioning the middle part of 

the second dense band at the level of the BHV’s “annular plane” (Figure 1).  

 

Case 1 (Figure 2A and Online Video 1) 

A 73-year-old female, suffering from exertional dyspnea (NYHA class III) due to a stenotic 

degeneration of a 23-mm aortic Toronto SPV (St. Jude Medical, St. Paul, MN) BHV, was referred 

for a ViV procedure. The stentless design of this BHV, associated with a predefined low left 

coronary height (6.3 mm), exposed the patient to a not negligible risk of coronary obstruction (CO) 

during the ViV procedure. For this reason, a 23-mm MyVal BE-THV (8.3 mm closed cells’ height) 

was chosen. Before ViV implantation, a 4.0x28 mm drug-eluting stent (DES) was positioned in the 

left coronary artery through a 6F EBU 3.5 guiding catheter (Medtronic). ViV procedure was 
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effectively performed (no need for THV post-dilatation) and followed by unprotected left main 

stenting using a “mini-Chimney” technique (consisting of minimal DES struts protrusion just above 

the upper edge of the BE-THV) to prevent a subacute or delayed CO (6). Because of a haemoglobin 

drop of 3 g/dL, due to a procedural bleeding, administration of two units of blood was required. No 

major complications occurred during hospitalization and the patient was discharged after 6 days 

with 3-month dual antiplatelet therapy.   

 

Case 2 (Figure 2B and Online Video 2)  

A 80-year-old female with atrial fibrillation, reduced left ventricle ejection fraction (LVEF) and a 

degenerated 25-mm stentless Freestlyle (Medtronic, Minneapolis, MN, USA) BHV was referred to 

our Institution for a ViV procedure. As in Case 1, the risk of CO was a main concern for the 

procedure together with a low LVEF. In order to favour a fast implant and a safe coronary access, a 

23-mm MyVal BE-THV was chosen. Before ViV implantation a coronary guide wire and a DES 

were placed in the left coronary artery. ViV was successfully performed and, in contrast to Case 1, 

stent implantation was not needed, given both the wide distance between the left sinus of Valsalva 

and the MyVal THV frame and the relatively high left coronary ostium take-off (10 mm). No in-

hospital complications occurred, and the patient was discharged on oral anticoagulation therapy 

(OAT).  

 

Case 3 (Figure 2C and Online Video 3)     

A 77-year-old female treated 4 years before with surgical (right anterior mini-thoracotomy 

approach) aortic valve replacement (AVR) with a Perceval sutureless M (Livanova, Milan, Italy) 

BHV, was referred for ViV evaluation because of heart failure and BHV calcific degeneration with 

significant paradoxical low-flow low-gradient stenosis. Due to a prohibitive surgical risk (STS 

mortality score 11.2%), a ViV procedure was planned. To reduce the potential risk of attrition 

between the THV and the metallic struts of the upper crown of the degenerated Perceval BHV, a 
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24.5-mm MyVal THV with a deflectable delivery system was chosen. ViV was effectively 

performed and no major complications occurred. The patient was discharged two weeks later on 

single antiplatelet therapy. 

 

Case 4 (Figure 2D and Online Video 4) 

A 87-year-old female with permanent atrial fibrillation and a failed 26-mm Sapient XT (Edward 

Life Science, Irvine, CA, USA) THV implanted percutaneously 8 years before was referred for ViV 

procedure. In this case, a 24.5-mm MyVal THV was chosen and successfully implanted. Post-

procedural echocardiographic assessment confirmed the adequate new BHV’s function. Only a 

minor vascular access site hematoma, requiring blood transfusion, occurred. The patient was 

discharged 9 days after the procedure on OAT.  

 

Case 5 (Figure 2E and Online Video 5) 

A 79-year-old female presented with symptomatic heart failure (NYHA class III) and severe mitral 

regurgitation, due to a failed 29-mm Biocor (St. Jude Medical, St. Paul, MN) BHV surgically 

implanted 10-year-before concomitantly with AVR. For this patient, a 27.5-mm MyVal THV was 

chosen. Through left trans-femoral venous access, trans-septal puncture was done. The degenerated 

BHV was crossed with a 0.035” wire supported by a steerable sheath (Agilis, St. Jude Medical, St. 

Paul, MN). To increase support, two Safari Guidewires (Boston Scientific, Boston, MA) were 

positioned in the left ventricle and atrial septum pre-dilation was performed to facilitate the THV’s 

advancement. Identifying the proper implantation height was challenging, due to the very low 

Biocor BHV radiopacity. Final ViV implantation in the mitral valve’s position was effective (trivial 

post-implantation paravalvular leak) but mini-invasive surgical repair of an apical left ventricle 

pseudoaneurysm was needed. The patient was discharged two weeks later.  
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Discussion 

Trans-catheter ViV technique is now considered the first-line therapy for failed BHV in patients 

deemed unsuitable for conventional redo surgery. Despite being effective and safe, ViV procedure 

has been associated with more challenges compared to trans-catheter treatment of diseased native 

valves.  

For instance in aortic ViV implantation the main potential adverse events are high post-procedural 

residual gradient and CO. Regarding the latter risk subset, upfront coronary protection and 

subsequent stenting might be required, especially in presence of a stented BHV with leaflets 

mounted externally or a stentless BHV, being both valve designs at higher risk of CO (7). 

Regarding the mitral ViV replacements, the key aspects for successful implantation are correct 

sizing and proper implantation height, aimed to reduce the risk of device's atrial migration or left 

ventricular outflow tract obstruction.  

To the best of our knowledge, we described the first experience of ViV procedures using the MyVal 

BE-THV. In this context, the use of MyVal THV appeared to be feasible, and effective, with no 

device failure observed during in-hospital period. Moreover, the device has addressed a clinical 

need in different settings (aortic and mitral degeneration), occurred in patients affected by 

degenerated BHVs of different types and designs. Similarly to the other available BE-THVs (e.g. 

Edwards Sapien XT/3), an intuitive advantage of MyVal THV use (versus supra-annular SE THVs) 

in the ViV scenario might be the lower CO risk, given the short height of the closed cells in the 

ventricular end and the presence of open cells on the aortic end to ensure unjailing of coronary 

ostia. This feature is of paramount importance during ViV procedure of degenerated stentless or 

stented with leaflets mounted externally. In case of prohibitive CO risk, the use of MyVal THV 

with its shorter frame’s height compare to SE-THVs, allows to perform a prophylactic coronary 

stenting with minimal struts protrusion immediately above the upper THV edge (“mini-Chimney”). 

This approach, feasible with a BE-THV, may minimize the risk of stent’s struts 

compression/distortion due to the more extensive interaction between the SE-THV and the coronary 
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stent. Furthermore, the deflectable tip of the Navigator delivery system enhances fine control during 

MyVal THV navigation and positoning. This characteristic allowed us to minimize the potential 

attrition between MyVal THV and the upper crown of the degenerated Perceval BHV in Case 3, 

reaching a proper THV delivery. Lastly, the availability of MyVal THV half-sizes (namely 21.5, 

24.5, 27.5 mm), may increase the therapeutic options to minimize the higher PPM risk associated 

with the use of intra-annular prosthesis in ViV scenario: in fact, in our case series we did not 

observe any haemodynamically significant PPM. 

Our results using a novel BE-THV for ViV are encouraging, and in line with recent real-word 

evidences (8). Nevertheless, larger numbers and longer-term follow-up are strongly needed. 

 

Conclusion 

Transcatheter aortic and mitral ViV for failed BHV using MyVal THV appears to be technically 

feasible and safe, with device success achieved in all the presented five cases. 
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Figures, Tables and Videos legends 

Figure 1. MyVal implantation’s depth in the 5 cases described. In the upper left box, a schematic 

configuration of MyVal THV, presenting with four angiographic dense and three angiographic light 

bands. In the upper right box, angiographic MyVal THV appearance (red arrow indicating the 

second dense band). MyVal THV has to be inflated when the middle part of the second dense band 

(represented by red box in the lower images’ row) reaches the level of failed BHV’s virtual basal 

ring (dashed lines in the 5 cases’ angiograms). THV: trans-catheter heart valve; BHV: bioprosthetic 

heart valve. 

 

Figure 2. Failed BHV, its CT appearance and angiographic frames of main ViV procedure phases 

of presented 5 cases (indicated by letter A to E). BHV: bioprosthetic heart valve; CT: computed 

tomography; ViV: Valve-in-valve. 
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Table 1.  Patients’ Baseline Characteristics  

Case 
Age 

(yrs) 
Sex BMI 

STS-

PROM 

(%) 

Logistic 

Euro-

SCORE 

II (%) 

NYHA 

Class 

LVEF 

(%) 

Severe 

Pulmonary 

Hypertension 

Diabetes 

Mellitus 

Arterial 

Hypertension 
CAD 

Atrial 

Fibrillation 

GFR 

(ml/min) 

1 73 F 33,2 2,5 11 2 60 no yes yes no no 59 

2 80 F 21,3 8,4 10,74 3 36 no no yes yes yes 93 

3 77 F 27,7 11.19 26 4 60 no no yes yes no 24 

4 87 F 20,1 2,93 3,25 2 56 yes no yes yes yes 53 

5 79 F 31,6 4,98 11 3 55 yes no yes no yes 32 

BMI: body mass index; STS-PROM: Society of Thoracic Surgeons Predicted Risk of Mortality; NYHA: New York 

Heart Association; LVEF: Left ventricle ejection fraction; CAD: coronary artery disease. GFR: glomerular filtration 

rate.  

 

Table 2. Valve-in-Valve Peri-Procedural Data 

Cas

e 

Failed 

prosthes

is type 

Size 

 

Age 

(ys) 

Failure 

mode 

Leaflets 

Calcifica

tion 

Grade 

(0-3) 

Intern

al 

mean 

diamet

er 

CT 

annulus 

area 

(mm^2) 

CT 

perimet

er area 

(mm) 

Access 

site 

General 

anesthesia 

ViV  

size  

(mm) 

AVA 

(cm^2) 

Transvalvular 

gradient mean 

 

Valve 

regurgitation 

grade (0-4) 

 

 

Pre-dilatation Post-dilatation CP 

 

  Pre 

 

Post 

 

Pre 

 

Post 

1 Toronto 

SPV 

23 25 AS 3 23 415 72,9 TF no 23 0,7 49 16 1 0 yes no yes 

2 Freestyle 25 20 AS/AR 2 20,9 342 66,7 TF no 23 0,9 38 12 3 2 yes no yes 

3 Perceval M 4 AS 2 18 241 56,6 TF no 24,5 0,90 27 18 0 0 no no no 

4 Sapien 

XT 

26 8 AS/AR 3 22 376 69 TF no 24,5 0,9 42 11 2 0 no no no 

5 Biocor 29 10 MR NA NA NA NA TF yes 27,5 NA 8 2 4 1 no no na 

CT: computed-tomography; ViV: Valve-in-Valve; AVA: aortic valve area; TF: trans-femoral; CP: coronary protection. 

 

Table 3. In-Hospital Outcomes 

Patient Need of 

permanent 

PM 

Bleeding  

(BARC) 

VARC-2 

Complications 

PPM 
(indexed 

EOA, 

cm2/m2) 

Stroke/ 

TIA 

Peri-

procedural 

MI 

Hospitalization 

length (days) 

Discharge 

therapy 

1 no 3a no no 

(1,13) 

no no 6 DAPT 

2 no no no no 

(1,36) 

no no 3 NOAC 

3 no 3a no no 

(1,07) 

no no 15 SAPT 

4 no 2 minor no 

(1,32) 

no no 9 VKA 

5 no 3a major na no no 15 VKA 

PM: pacemaker; BARC: Bleeding academy research consortium; VARC: vascular academy research consortium; PPM: 

prosthesis-patient mismatch; EOA: effective orifice area; TIA: transient ischemic attack; DAPT: dual antiplatelet 

therapy; NOAC: non-vitamin K antagonist oral anticoagulant; SAPT: single antiplatelet therapy; VKA: Vitamin-K 

antagonist.
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Online Video 1 – Case 1 ViV implantation video 

Online Video 2 – Case 2 ViV implantation video 

Online Video 3 – Case 3 ViV implantation video 

Online Video 4 – Case 4 ViV implantation video 

Online Video 5 – Case 5 ViV implantation video 
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Highlights 

 

 To date, no data have been provided concerning the use of the novel commercially available 

balloon-expandable MyVal (Meril, Vapi, India) trans-catheter heart valve (THV) in the 

valve-in-valve (ViV) scenario  

 In our preliminary experience, MyVal THV demonstrated to be feasible and effective to 

treat failure of different degenerated bioprosthetic heart valves. 

 In ViV procedure, MyVal THV can be a valid treatment choice in order to reduce the risk of 

coronary obstruction.  
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Figure 1



Figure 2


