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Unlike other semirigid rings, the Memo3D, while planar at implantation, 
allows for a physiologic saddle- shape configuration during systole and 
diastole with full flexibility of the annulus during the cardiac cycle.”

“In long-term study, rigid rings have shown worse outcomes in terms of 
improvement of ejection fraction and preservation of mitral valve areas 
during cardiac cycle without additional effects on overall survival, mortality, 
reoperation, recurrence of regurgitation, and left ventricular performance.”

“…Memo 3D showed excellent hemodynamic results preserving both mitral 
annular flexibility and functionality through standard two-dimensional 
transthoracic echocardiography.”

“In this study, the use of real-time three dimensional echocardiography 
demonstrated that the use of this annuloplasty ring allows for a saddle-shaped 
con figuration whilst stabilizing the mitral annulus.

 

Annular dynamics of Memo 3D annuloplasty ring evaluated by
3D transesophageal echocardiography

1

Nishi H.
Gen Thorac Cardiovasc Surg 2018 Apr;66(4):214-219 

3D transesophageal echocardiography

  7  6



2

  9  8

In this study, we investigated mitral annular dynamics after implantation of 
three different annuloplasty rings…a rigid saddle-shaped ring (RSR), a semi-
rigid ring (Physio II)and a semi-flexible ring (MEMO 3D) at the postoperative 
mid-term period by ECG-gated three-dimensional computer tomography…”

“In the mid-term period postoperatively, the MEMO3D ring (semi-flexible ring) 
was able to preserve one of the mitral annular dynamics, folding dynamics. 
However, no annular dynamics were observed with the Physio II and RSR.”

“The authors mentioned that the anterior annulus is displaced away from 
the least-squares annular plane fitted to the posterior annulus toward the 
left atrium. This is effective in preventing left ventricular out-flow obstruction 
in the end systolic phase. We have previously reported that folding dynamics 
were preserved immediately after mitral annuloplasty with the MEMO3D.”

“The MEMO3D might be able to maintain durability of repair after the 
operation.

Ryomoto M.
Gen Thorac Cardiovasc Surg 2017 Nov;65(11):627-632 

Physiological mitral annular dynamics preserved after ring 
annuloplasty in mid-term period
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…it has been reported that restrictive MVA could be associated with 
impaired hemodynamic profile with higher transmitral gradient and systolic 
pulmonary artery pressure (PAP) at exercise and worsening in functional New 
York Heart Association (NYHA) class.”

“Main aim of this study is to compare early performance of a semirigid and 
a saddle-shaped rigid annuloplasty rings at rest and with exercise in patients 
with IMR undergoing restrictive MVA associated with coronary artery bypass 
surgery and to assess midterm clinical status.”

“In our study, the semirigid Memo 3D annuloplasty ring was associated with 
a better hemodynamics (lower transmitral pressure gradient and systolic PAP) 
at rest and during exercise and clinical status (lower NYHA functional class).”

“These data suggest that the semi-rigid Memo 3D annuloplasty ring has 
less potential risk of postoperative functional stenosis. This could possibly 
be related to a structural advantage of this ring that is capable to mimicking 
the normal motion of the annulus, which preserves both the anteroposterior 
movement and folding dynamics. 

A Comparison of 2 Mitral Annuloplasty Rings for Severe Ischemic Mitral 
Regurgitation: Clinical and Echocardiographic Outcomes

Fattouch K.
Semin Thorac Cardiovasc Surg 2016 Summer;28(2):261-268

Regurgitation: Clinical and Echocardiographic Outcomes
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In this study, we assessed the mitral annular motion and remodeling after 
mitral valve repair with a flexible band […] and two types of semi-rigid rings 
[…] and the native annulus in control patients with normal mitral valves. The 
dynamics of the mitral annulus were assessed using intraoperative immediate 
transesophageal full-volume RT3DE.”

“This represents one of the first studies to fully assess the changes in the 
mitral annulus before and after MV repair in addition to evaluating the influence 
of different types of prosthetic rings on these dynamics in a controlled clinical 
setting…”

“Our study demonstrates that this annuloplasty ring is able to remodel 
… and support the annulus in its systolic shape like other semi-rigid rings, 
both in terms of the AP to CC ratio and the saddle-shaped configuration […]. 
Nonetheless, this type of semi-rigid ring is also able to maintain major annular 
dynamics—almost to the same degree as a flexible mitral annuloplasty system.
This finding is interesting because other semi-rigid annuloplasty rings did not 
show this type of flexibility in the present study."

“Based on our results, we believe that the preservation of the natural 
MV saddle shape and the D-shaped configuration should be pursued when 
selecting the most appropriate annuloplasty ring, along with the preservation 
of the diastolic changes (as suggested by recent studies).

Annular dynamics after mitral valve repair with different prosthetic rings: 
A real-time three-dimensional transesophageal 

echocardiography study

Nishi H.
Surg Today 2016 Sep;46(9):1083-90 

Nishi H.
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A comparison of 3D-geometric changes between implanted Cosgrove 
Memo-3D rings during one cardiac cycle using 3D-TEE after mitral plasty 
revealed that the Cosgrove ring was more flexible, whereas the Memo-3D ring 
maintained the elliptical shape more effectively.”

“…Memo-3D can distort to fit the original mitral annulus after implantation 
because the Memo-3D is flat and planar before implantation.”

“…Memo-3D ring was more elliptical than the Cosgrove ring and thus might 
help to maintain coaptation of the mitral leaflets during systole.”

“Collectively, rings with optimal stability and a flexible saddle shape should 
be ideal. From this perspective, a ‘semi-rigid’ ring might be preferable.

Comparison of saddle-shape flexibility and elliptical-shape 
stability between Cosgrove-Edwards and Memo-3D annuloplasty 

rings using three-dimensional analysis software

Tsuneto A.
Gen Thorac Cardiovasc Surg 2016 Jun;64(6):325-32

rings using three-dimensional analysis software

Tsuneto A.
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Nasso G.
Cardiology 2014;128:97–105

Three-Year Results of Repaired Barlow Mitral Valves via Right 
Minithoracotomy versus Median Sternotomy in a Randomized TrialMinithoracotomy versus Median Sternotomy in a Randomized Trial

The method for repairing Barlow valves has evolved over time from 
bileaflet resection with sliding plasty to the extensive use of artificial chordal 
implantation plus ring annuloplasty, without leaflet resection.”

“The present data indicate that the durability of the clinical results of mitral 
repair for Barlow valves is not dependent on the route of surgical access.”

 
“[...] future studies will need to address whether bileaflet repair with 

extensive use of artificial chordae may facilitate leaflet restriction in the 
event of later ventricular dilatation, through excessive correction of chordal 
elongation. In this scenario, early referral of patients with MR before left 
ventricular alterations appear is probably even more recommendable; such 
a strategy is probably justified even in the subgroup of patients with Barlow 
disease.” 

“[...] when we examined the QoL parameters at the 6th postoperative month, 
a statistically better performance in the majority of the domains emerged for 
the MI group.” 

“We believe that MI access actually guarantees better exposure of the 
anterior leaflet [...] This leads to better analysis and facilitated repair of 
anterior leaflet lesions. Such a feature is particularly appealing when Barlow 
disease patients need to be treated [...]” 

 “In most of the cases we used a semirigid remodelling ring able to follow 
the physiologic movements of the mitral valve (Sorin Memo3D) with the aim 
of supporting the annulus without compromising its dynamics which can be 
particularly attractive in these patients. 
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In-Vivo Analysis of Selectively Flexible Mitral 
Annuloplasty Rings Using Three-Dimensional Echocardiography

Owais K.
Ann Thorac Surg 2014;97:2005–10

[...] despite manufacturers’ claims, flexibility of these rings is relatively 
limited, especially in the physiologic force range.”

“[...] it is plausible that in vivo behaviour of selectively flexible rings is perhaps 
similar to that of completely rigid rings.”

“A “selective” preservation of any specific dimension could not be 
demonstrated in our in vivo analysis of CG Future and CE Physio II rings using 
3D TEE.” 

“After annuloplasty with selectively flexible rings, dynamic MA behaviour 
was depressed.
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The mitral annular dynamics is also thought to be an important factor after 
ring implantation. A rigid saddle-shaped or rigid-flat ring allows the mitral 
annulus to be fixed in any direction throughout the cardiac cycle.”

“The MEMO ring is a semirigid complete ring that accommodates the three-
dimensional motion of the annulus.”

“We also confirmed the annular dynamics in the AP direction in the present 
study. In addition to this dynamic, we confirmed the folding annular dynamics 
after MEMO implantation [...]The folding dynamics may also be important 
for long-term valve function and prevention of left ventricular outflow tract 
obstruction after annular ring implantation.” 

“MEMO ring may effectively preserve both the annular dynamics in the AP 
direction and the folding dynamics in selected cases in whom the preoperative 
three-dimensional annular shape is relatively preserved” 

“A semi-rigid ring that preserves the mitral annular dynamics, such as the 
MEMO, may be a better choice in cases with preservation of the saddle shape 
of the mitral annulus and good left ventricular function preoperatively.” 

“Several hemodynamic benefits of MEMO have been reported. In one paper, 
good hemodynamics after MEMO implantation was reported. In another 
report, the contraction toward the AP direction was proven with magnetic 
resonance imaging at 5 years after MEMO implantation.

Is Physiologic Annular Dynamics Preserved After 
Mitral Valve Repair With Rigid or Semirigid Ring?

Ryomoto M.
Ann Thorac Surg 2014 Feb;97(2):492-7
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Tailored repair of the subvalvular apparatus using ‘cut and transfer’ 
technique in patients with chronic ischaemic mitral regurgitation and 

severe tethering of the mitral leaflets

Esposito G.
Eur J Cardiothorac Surg 2014 Aug;46(2):321-3

Our technique represents an alternative to mitral replacement in patients 
with severe MLT.”

“Moreover, the mitral valve achieves a more physiological and ‘bileaflet’ 
appearance compared with undersized annuloplasty repairs.”

“The size of the annuloplasty ring was decided measuring the intercom-
missural distance without undersizing and a complete semirigid ring (Memo 
3D, Sorin, Saluggia, Italy) was implanted.
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Cut-and-Transfer Technique for Ischemic Mitral Regurgitation
and Severe Tethering of Mitral Leaflets

  24

We believe that the most innovative concept arising from our study is the 
possibility of correcting chronic ischemic MR using a true-sized annuloplasty 
ring and a combination of subvalvular procedures aimed at reducing the 
functional restriction of the mitral leaflets.”

“Our 1-year data suggest not only that this approach is safe and yields 
good results in terms of survival and symptom improvement but also that 
echocardiographic data showed a statistically significant left ventricular 
reverse remodelling [...].”

“[...]” patients with chronic ischemic MR and severe tethering, a tailored 
intervention on the subvalvular apparatus seems to have effectively reduced 
the tethering forces on the mitral leaflets and corrected the MR without under-
sizing the mitral annulus.”

All patients received a complete semirigid ring (Memo 3D, Sorin, Saluggia, 
Italy).

 
“[...]” the ring was sized according to the manufacturer’s guidelines, measuring 

with the sizer the height of the anterior leaflet and the intercommissural 
distance. The ring size selected corresponded to the height of the anterior 
leaflet first and then to the intercommissural distance, and no undersizing was 
performed.

Cappabianca G.
Ann Thorac Surg 2013;96:1607-13
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Left Atrial Roof: 
An Alternative Minimal Approach for Mitral Valve Surgery

Esposito G.
Innovations (Phila) 2012 Nov-Dec;7(6):417-20 

In our opinion, the first advantage of using the LAR approach is the extreme 
simplicity and rapidity of cardiopulmonary bypass setup that eliminates the 
technical complexity of the minithoracotomy approach.”

“The access and visualization of the subvalvular apparatus were also very 
good, with the LAR approach al-lowing to perform complex repair on the 
chordae and papillary muscles in patients with ischemic mitral regurgitation.”

“A mitral repair or replacement was performed as planned. In all the mitral 
repairs, a complete semirigid ring (Memo 3D, Sorin Group, Saluggia, Italy) was 
implanted.
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 The present data support current surgical trends in the practice of modern 
mitral valve repair.”

“Anterior leaflet prolapse can be similarly addressed with less resection and 
the insertion of artificial chordae. These modifications have been supported 
by improvements in valvular function and long-term durability.” 

“Thus, a shift from classical Carpentier approaches (resection with sliding 
plasty, quadrangular resection) to more current, limited resection procedures 
and the use of artificial chords, appeared to be observed during the current 
study.”

“The results of the present study suggested that surgical reconstruction is 
beginning to advance into older, and perhaps more complicated, patients.”

 
“[...] appeared to be a significant shift from conventional mitral valve repair 

techniques to techniques that would require less resection, and consequently 
may reflect a greater leaflet preservation over time. 

  28

Current Trends in Mitral Valve Repair Techniques in 
North America

Kshettry V. R.
The Journal of Heart Valve Disease 2012;21:690-695



  31  30

13

First-in-man implantation of a Sorin Memo 3D ring: 
Mitral annular flexibility is still preserved at 5 years of follow-up!

  30

[…] Flexibility of the Sorin Memo 3D annular ring was maintained at 67-month 
follow-up, as documented in our antero-posterior RM images.”

“[…] The preservation of the physiological valvular function by means of 
an implanted annuloplasty ring should be pursued when selecting the most 
appropriate model for the individual patient.

Santarpino G.
Int J Cardiol 2012 Aug 23;159(2):e23-4
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[…] Our data indicate that the repair of the severely regurgitant Barlow valve 
is feasible and reproducible through the minithoracotomy access [..]”

“[...] the reduced postoperative pain, facilitated recovery, and cosmetic 
advantages support a more liberal application of the MI technique [...]”

“[...] The implantation of a ring was a constitutive part of our standardized 
surgical technique. In addition to ring annuloplasty, as an institutional policy 
we routinely treated bileaflet prolapse with chordal reimplantation without 
performing extensive leaflet resections. Such strategy is aimed at increasing 
the coaptation area and the coaptation line and at reducing the extent of the 
prolapse by increasing the coaptation depth.

  32

Results of mitral valve repair for barlow disease (bileaflet prolapse)
via right minithoracotomy versus conventional median sternotomy: 

A randomized trial

Speziale G.
J Thorac Cardiovasc Surg 2011 Jul;142(1):77-83
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The new Sorin Memo 3D (Sorin Biomedica Cardio S.r.L., Saluggia, Italy) is 
a complete semirigid annuloplasty ring intended to adapt to the physiologic 
dynamism of the annulus and to restore the geometric relation between the 
leaflets and the annulus.”

“The ring is flexible, accommodating to the 3-dimensional (3D) motion of the 
annulus. Its shape memory and the nitinol alloy core are designed to restore 
the natural systolic diameter ratio. To support remodelling, the flexibility is 
maximal in the posterior curved portion and gradually decreases toward the 
anterior linear segment. The transversal flexibility allows for contractility of 
the corresponding part of the annulus, and the longitudinal rigidity avoids 
plication and a pursestring effect when tying the sutures. The selective rigidity 
in the anterior section is expected to significantly reduce stress on the sutures 
while simultaneously maintaining the annulus remodelling effect.”

“The design of the Sorin Memo 3D ring could bring together the necessary 
flexibility for the preservation of the saddle shape of the annulus with the 
adequate consolidated support for the entire mitral annulus. The Sorin Memo 
3D permits periodic changes in size and shape throughout the cardiac cycle. It 
allows for contraction during systole, an increased depth of coaptation of the 
leaflets, and an improvement in annular orifice area during diastole.”

“The proposed superior engineering of the ring is supported by our 
preliminary 3D echocardiographic results, which demonstrate significant 
systolicdiastolic changes of both septal-lateral and anteriorposterior 
dimensions.”

“Carpentier and colleagues suggested that the low incidence of 
thromboembolism in their series was due to the low transvalvular gradients 
and large valve orifice area (mean, 3.55 cm2) achieved with the Carpentier-
Edwards Physio Annuloplasty Ring (Baxter- Edwards Laboratories, Irvine, CA). 
Similar mitral valve areas (mean, 4.1 cm2) were obtained in the present study.

Early Clinical Experience and Echocardiographic Results with a 
New Semirigid Mitral Annuloplasty Ring: The Sorin Memo 3D

Bruno P. G.
Ann Thorac Surg 2009 Nov;88(5):1492-8
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Based on our preliminary experience with this new ring device, length 
determination of neochords was feasible in all patients using the loops on the 
posterior aspect of the annuloplasty ring as the reference point.”

“Our preliminary experience showed this annuloplasty device was effective, 
and correct determination of length could be performed in most patients.”

“In conclusion, this new annuloplasty ring with its chordal guiding system 
facilitates determination of appropriate neochord length by enabling tying at 
the annular level.

In our initial series of 47 patients, this device could be efficiently used to 
treat different degenerative pathologies affecting both leaflets.

Initial Experience With a New Mitral Ring Designed to Simplify Length 
Determination of Neochords

Prinzing A.
Ann Thorac Surg 2018 Jun;105(6):1784-1789



  41  40

2

The chordal guide system of the ReChord was designed to simplify 
implantation of PTFE chordae, standardizing the ‘respect rather than resect’ 
technique relying on the principle of basal marginal chordae equivalence.”

“[ReChord] instructions for use suggest to pass the neochordae through the 
free margin of mitral leaflets after anchoring them to the papillary muscles.”

“Our modification aims to avoid the risk of oversizing the length of neochordae 
in the presence of myxomatous leaflets prolapsed.”

“In our opinion, in these cases, the reference point for PTFE chordae 
placement must be the coaptation surface of mitral leaflets and not the free 
margin. Only with this modification, the neochordae will match the plane of 
the native annulus, reducing the risk of oversizing.

Mitral Valve Repair Using a Prosthetic Ring With Chordal Sizing System:
a Modified Technique in the Presence of Myxomatous Leaflets

Lio A.
European Journal of Cardio-Thoracic Surgery 52 (2017) 820–822
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In this observational study, we demonstrated that in patients with a 
preserved mitral annular saddle configuration, defined as AHCWR ≥15%, a 
semirigid annuloplasty ring was a reliable choice for mitral valve repair, with 
satisfactory early outcomes.”

“Our series represents the first Asian clinical experience with the Memo 3D 
ReChord ring. We found that the innovative yet straightforward feature of this 
new design greatly simplified the artificial chordal length measurement during 
mitral valve repair…”

“According to our experience, the Memo 3D ReChord ring is particularly 
useful for repairing anterior leaflet or bileaflet lesions.

  42

Mitral valve repair using a semirigid ring: patient selection 
and early outcomes

Wan S.
Asian Cardiovasc Thorac Ann 2016 Sep;24(7):647-52
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…In recent years a new paradigm of “respect rather than resect” approach 
has become popular among surgeons and is based on a more extensive use of 
artificial PTFE chordae associated with limited resection techniques.”

“The Memo3D ReChord is a semi-rigid complete prosthetic ring associated 
with a temporary chordal guide system with the aim of simplifying the 
implantation of PTFE neochordae without the need for measuring their length. 
[…] The length of the neochordae obtained will exactly match the plane of the 
native annulus at the coaptation point.”

“This is a simple and reproducible technique, suitable for both anterior and 
posterior leaflet prolapse, which restores leaflet motion and ensures a large 
surface of coaptation.”

“According to our experience, the temporary chordal guide system allows 
a correct implantation of PTFE neochordae without the need for chordal 
measurement, short operative times and doesn't require a long learning 
process.”

“In our opinion, its use might standardize the “respect rather than resect” 
mitral valve repair technique, further facilitating a MIMV surgical approach.

  44

Minimally invasive mitral valve repair using a semi-rigid annuloplasty ring 
with a new chordal sizing system: the Memo3D ReChord

Glauber M. 
Ann Cardiothorac Surg 2015 May;4(3):298-300
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Sovering anuloplasty rings: Experimental pathology in the 
sheep model

Biocompatibility and haemocompatibility are the main requisites  of endo-
vascular artificial devices. Thrombotic and thromboembolic complications of 
endovascular prosthesis represent a major clinical problem.”

“Carbofilm, which is a turbostatic carbon coating deposited in a very thin 
layer, was applied to the new Sovering annuloplastic rings. The aim was to 
reduce thrombotic and thromboembolic complications and minimize fibrous 
overgrowth”

“The results of our animal investigation suggest excellent biocompatibility 
without adverse inflammatory reaction”

“Thrombosis was not noticed, either at the gross or at the microscopic 
levels. Fibrous tissue reaction was mild and just enough to encapsulate the 
prosthetic ring”

“An endothelial lining covering the fibrous capsule was clearly shown both at 
immunohistochemistry and transmission electron microscopy”

“The absence of platelet/thrombus deposition and of exuberant fibrous 
tissue growth can be explained by the efficacy of Carbofilm coating, thus 
supporting its use also in annuloplasty rings.

Della Barbera M.
Cardiovasc Pathol 2005 Mar-Apr;14(2):96-103 
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