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Mitral Valve Repair
•  Mitral valve repair is strongly preferred over replacement for primary 

MR whenever anatomically feasible.1

•  Short- and long-term outcomes of successful valve repair for primary 
MR exceed those for valve replacement across all age ranges.2

•  Chordal replacement may be associated with greater freedom from 
reoperation and may lead to improved postoperative left ventricular 
function compared with leaflet resection.3

•  Chordal implantation keeps the door open for further treatments in 
case of MR recurrence.4

Advantages of Mechanical Valves:
•  “…mechanical valve prostheses remain 

the gold standard for valve replacement in 
younger individuals” when mitral valve repair 
is not possible.5

•  Mechanical mitral valve offers survival benefit 
at 15 years for patients <706 (see graph below) 

Disadvantages of Tissue Valves:
•  Calcification of leaflets increase valve 

gradients until reoperation is required6 

•  No guarantee patient will not need long term 
anticoagulation7

•  3-4 times more likely to require reoperation 
when compared to mechanical valves6

 o  Note: 30-day mortality for all reoperative 
mitral valve replacement is 14%6 

Chord-X is an innovative tool for mitral valve 
repair, and is designed to: 

• Save time*

• Allow reproducible results

• Simplify mitral valve repair procedures 
*Compared to artificial chords made by surgeon.

Mitral Valve Repair Mitral Valve Replacement

•  Pure pyrolytic carbon for reduced 
thrombogenicity8

•  < 4.4 mm Hg across all valve sizes  
25 – 33 mm9

•  Sewing cuff designs made from 
polytetrafluoroethylene (PTFE)9

•  Leaflet guards designed to prevent 
encroachment of subvalvular apparatus

90° Leaflet Opening

3 pre-measured 
loops

Measure to Determine 
Size of Chord-X Artificial 

Chords 

Papillary Muscle 
Attachment

Leaflet  
Attachment

Implant  
Complete

See Instructions for Use for full details.2

Surgical Approaches to Mitral Valve Disease

Mitral Valve Replacement

The On-X Mitral Valve offers 
the “gold standard” solution for 
mitral valve replacement.5

If mitral valve repair is not possible, 
consider your options for mitral valve replacement

Given the current version of the AHA/ACC guidelines, should
a durable repair not be achievable in the patient presented, a
mitral valve replacement could be performed with a biological
valve prosthesis with limited impact on lifestyle, i.e. the patient
would not need to be anticoagulated. Additionally, there would,
purportedly, be no difference in survival when compared with a
mechanical mitral valve prosthesis. In this way, the risk of failed
repair may appear to be low, but this supposition hinges on the
survival equivalence of these valves.

Recently, our group published a population-level analysis of
biological and mechanical mitral valve replacement that included
15 503 patients. Among patients who were 50–69 years of age,
there was an increased risk of mortality associated with the im-
plantation of a biological valve prosthesis [hazard ratio (HR) 1.16,
95% confidence interval (CI) 1.04–1.30; P = 0.01] as compared to
mechanical valve prosthesis. There was no increase in the risk of
mortality with the implantation of biological valve prosthesis
among patients who were 70–79 years of age (HR 1.00, 95% CI
0.93–1.08; P = 0.97). An exploratory analysis of age as a continu-
ous variable suggested that the transition from increased hazard of
mortality to equivalence between valve types occurred at approxi-
mately 68 years of age (Fig. 2). As expected, there was a reduced
risk of bleeding associated with biological valve prostheses com-
pared with mechanical valve prostheses; however, there was an
increased risk of reoperation [2].

The finding that mitral valve replacement with a biological
valve prosthesis was associated with increased mortality com-
pared with a mechanical valve replacement in patients who were
50–69 years of age challenges the increasingly liberal use of bio-
logical prostheses among younger patients. Furthermore, the
change in the risk–benefit trade-off for biological and mechanical
valve prostheses fundamentally alters the discussion of the risks
of mitral valve repair. Using a biological valve prosthesis as a fall-
back for a failed repair may in fact increase long-term mortality.
Whether this is acceptable to the patient must be at the heart of
any discussion regarding not only mitral valve replacement but
also mitral valve repair.

INCREASING UTILIZATION OF MITRAL VALVE
REPAIR

The ongoing controversy regarding the appropriate mitral valve
prosthesis for replacement exists in the setting of both an in-
crease in the use of mitral valve repair as an alternative to re-
placement and a decrease in the threshold to operate on
patients with mitral valve disease. In earlier versions of profes-
sional guidelines, mitral valve repair was not recommended
among asymptomatic patients with normal left ventricular func-
tion [5, 7]. Later iterations, though, have acknowledged the role
of early surgery if durable repair is likely [1, 8]. Concurrent with
the evolving views on indications for surgery, there appeared to
be a rise in the number of mitral operations overall and a shift
towards favouring mitral repair [2]. Between 2000 and 2007, the
proportion of valves repaired at the time of isolated mitral valve
surgery for regurgitation increased from 51% to 69% in the
Society of Thoracic Surgeons Adult Cardiac Surgery Database
[STS ACSD] [9]. Subsequent data coming from the STS ACSD has
demonstrated a slight decline in the overall rate of repair from
67.1% in 2011 to 63.2% in 2016, though the rate of repair for de-
generative disease was substantially higher at 82.5% for the time
period. Notably, 43.1% of patients in the STS ACSD undergoing
isolated mitral valve surgery between 2011 and 2016 were
asymptomatic; the majority of asymptomatic patients had trig-
gers for surgery [10]. Furthermore, the majority (66.8%) of
patients in New York State undergoing mitral valve surgery be-
tween 2002 and 2013 underwent mitral valve repair with the
remaining being replacements [11].

Table 1: Evolution of AHA/ACC guidelines for prosthesis selection in mitral valve replacement

Mechanical Biological

Age range (years) Recommendation Age range (years) Recommendation

Bonow et al., 1998 [5] <_70 IIa >70 IIa
Bonow et al., 2006 [8] <65a IIa >_65 IIa

<65b IIa
Bonow et al., 2008 [18] <65a IIa >_65 IIa

<65b IIa
Nishimura et al., 2014 [19] <60 IIa >70 IIa
Nishimura et al., 2017 [1] <50 IIa >70 IIa

aFor patients with long-standing atrial fibrillation.
bFor patients in sinus rhythm.
ACC: American College of Cardiology; AHA: American Heart Association.

Figure 2: Hazard spline demonstrating hazard ratio associated with the im-
plantation of biological mitral valve prosthesis (reference is mechanical mitral
valve prosthesis). From Copyright (c) 2017 Massachusetts Medical Society.
Reprinted with Permission from Goldstone et al. [2].
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Procedural Overview

For Mitral Valve Repair For Mitral Valve Replacement

Chord-X Pre-Measured Loops provide an innovative solution to simplify 
and standardize mitral valve repair.



Chord-X Pre-Measured Loops and 
Adjustable Suture System

ePTFE Suture 
Diameter:  
USP 2-0  

(Diameter similar 
to GORE-TEX® 

CV-4)

18mm Taper Point Needle Options,
Catalog Numbers

Loop Length 3/8 Circle 1/2 Circle

Adjustable CXL-20-1838-0 CXL-20-1812-0

12mm CXL-20-1838-12 CXL-20-1812-12

16mm CXL-20-1838-16 CXL-20-1812-16

20mm CXL-20-1838-20 CXL-20-1812-20

24mm CXL-20-1838-24 CXL-20-1812-24

• 1 box = 5 sterile Chord-X packaged units.
•  Each unit contains a Chord-X prosthesis featuring one suture pair for the papillary muscle and three independent  

pre-measured chordal suture loops or suture strands for leaflet attachment. 
•  Each prosthesis is positioned on disposable foam base-plates for suture management. 
•  Each unit has double-armed taper point needles, two PTFE pledgets: one attached and one independent.

Chord-X Chordal Sizer 

Packaged  
Quantity Use Catalog  

Number

1 box = 5 individually 
packaged sterile 
Chord-X Chordal 

Sizers

Single use, disposable  
device CXCS

Leaf Hook

Papillary  
Hook

(Fig 2) (Fig 1)

Rotatable 360°

Loop Length
Adjustable

12mm
16mm
20mm
24mm

On-X Mitral 
Valve Conform-X 
Sewing Cuff

On-X Mitral  
Valve Standard 
Sewing Cuff

Valve Size Product Code

23* ONXM-23

25 ONXM-25

27/29 ONXM-27/29

31/33 ONXM-31/33

Ordering Information

Valve Size Product Code

25/33 ONXMC-25/33
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On-X Life Technologies, Inc. is a wholly owned subsidiary of CryoLife, Inc. The On-X Prosthetic Heart Valves and Mitral Chordal Replacement 
Products are manufactured by On-X Life Technologies, Inc. CryoLife, the snowflake design, Life Restoring Technologies, On-X and Chord-X 
are registered trademarks owned by CryoLife, Inc. or its subsidiaries. All other registered trademarks are owned by their respective owners. © 
2018 CryoLife, Inc. All rights reserved. Surgical technique is at the discretion of the surgeon. Variations in technique and practices will inevitably 
and appropriately occur when clinicians take into account the needs of the individual patients, available resources, and limitations unique to an 
institution or type of practice.


