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Disclosures:

 I have nothing pertinent to  

disclose



First, The Basics….
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Mitral Valve Overview

Mitral Valve is part of the Left Ventricle

Composed of:

◦ Leaflets

◦ Annulus

◦ Chordae

◦ Papillary Muscles

◦ Ventricular Wall

◦ Left Atrium
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2 Mitral Valve Leaflets

www.mitralvalverepair.org
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Coaptation

Google Images: http://www.mitralvalverepair.org/content/view/53/
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Mitral Valve Structures
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Papillary Muscles

Google Images: http://www.mitralvalverepair.org/content/view/56/
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Chordae Tendinae

Google Images: http://www.mitralvalverepair.org/content/view/56/

• Arise from Papillary Muscles

• Classified by Leaflet Insertion Site

• Primary Chordae: Free 

Margin of Leaflets

• Secondary Chordae: 

Ventricular surface of 

Leaflets

• Tertiary Chordae: Posterior 

Leaflet only & connect to 

Mitral Annulus
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https://en.wikipedia.org/wiki/Chordae_tendineae

Chordae Tendinae
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Commissures, Chordae, Papillary Muscles

www.mitralvalverepair.org
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Trigone:  Fibrous Support Structures

www.mitralvalverepair.org



Mitral Anatomy
 Subaortic curtain

 Aortic leaflets

 AV node position

 Coronary Sinus

 Circumflex Artery

Preservation of “surrounding” anatomic integrity

essential for a successful mitral repair
Read It, See It, Code It: Prager, RL, Geltz, A. MSTCVS DM Meeting:  May 2006
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Normal Mitral 
Anatomy
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Mitral Valve 
Disease

Mitral Regurgitation

Floppy Valve

Mitral Stenosis

www.heart-valve-surgery.com
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Mitral Regurgitation
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Mitral Stenosis

Normal MV Mitral Stenosis
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MOVING INTO DATA 
ABSTRACTION!
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Surgeon Worksheets Available: STS Website

Mitral Valve Worksheet

• Includes:

• Etiology

• Lesion Type

• Operative Procedures

• Checklist

• Surgeon or Mid-Level:

• Complete in the OR
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Section H. 

Hemodynamics/Cath/Echo

Mitral Valve Disease Data Elements:
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Section H. 

Hemodynamics/Cath/Echo

Mitral Valve Disease Data Elements:

New for 2.9 Version
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Thomas Binder, MD  “Jet Direction & Mechanism of Mitral Regurgitation”

April, 2010

Thomas Binder, MD Cardiologist and Director of Echo Lab at the Medical University of Vienna

http.//123sonography.com
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Section H. 

Hemodynamics/Cath/Echo

Mitral Valve Disease Data Elements:

What is This?
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Coding Valve Area & Gradients

 Smallest Valve Area (#1700)

◦ Cardiac Cath, TEE, Echo, CT Scan

 Definition:  Document Smallest in cm2 from all Tests:

 Normal:  4.0 – 5.0 cm2

 Severe: <1.0 cm2

 Highest Mean Gradient mmHg: (#1705)

◦ Cardiac Cath, TEE, Echo CT Scan

◦ Definition: Document Highest mmHg from all Tests:

◦ Normal:  “0”

◦ Severe:  <5mmHg

Use Data within 6 months of Cardiac Operation for both Data Fields
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MITRAL VALVE DISEASE

Etiology and Lesions of: 
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Mitral Valve Etiology (Choose 1 Primary Only!)

Highlighted Etiologies are New for 2.9

Think of these causes as Why the valve is diseased
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“Mixed Etiology”

 The cause (MV Pathology) is not Isolated, but a 

combination of issues.

 Not a Default Answer when Surgeon is not helping  !!

 Examples:

 Rheumatic Heart Disease & Endocarditis

 Myxoma on a Rheumatically Diseased Mitral Valve
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Mitral Valve Lesion (Choose 1 Primary Only!)

Highlighted Lesions are New for 2.9

-Think of causes as Where (Anatomic Area) valve is diseased

Examples:  

• Dilated annulus and Ruptured papillary muscle

• Leaflet Perforation and Calcification
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MITRAL VALVE OPERATIVE 

PROCEDURES NEXT

University of Michigan Hospital 

Cardiovascular Center Operating Room
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2.9 Mitral Valve Procedures

Data Collection Form

#1 Step:  Answer How the MV Procedure was Planned
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Mitral Valve Procedure = Yes?

 Your Choices: 

 1. Yes Planned

◦ MV Operation was Planned by Surgeon, Patient & 

Family. 

◦ Operative Consent Signed for this Operation

 2. Yes, Unplanned due to Unsuspected Disease 

or Anatomy

◦ Something Unexpected found in the OR requiring 

additional Operative intervention.

 Code this additional Procedure(s) on the DCF

 (data collection form)
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Mitral Valve Procedure = Yes?

 Your Choices: 

 3. Yes, Unplanned due to Surgical Complication

 BEWARE & Understand What this Means!

◦ Original Case Is the Procedure Type

◦ No Added Procedures are Included

◦ Example: CAB Case with Injury to the Mitral Valve Leaflet….. is an 

Isolated CAB Case !

By your Surgeons!

“You Broke It, You Fix It”!

If Unsure, contact MSTCVS Coordinating Center

To Double Check!!
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2.9 Mitral Valve Procedures

Data Collection Form

#2 Step:  Answer Repair Approach:  Transcatheter or 

Surgical and Continue
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2.9 Mitral Valve Procedures

Data Collection Form

Mitral Annuloplasty: Operation to Annulus Only

• Procedure on Annulus  = Area Around the Valve

• Does not include Leaflets, Chordae or Papillary 

Muscle Structures

Step #3: Did this Case have an Annuloplasty Done?
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2.9 Mitral Valve Procedures

Data Collection Form:

Step #4:   Starts 

with Repair Types 
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2.9 MV Repair Types

 Annuloplasty

 Leaflet Resection

◦ Types:  Triangular, Quadrangular, Other

◦ Leaflet Location:  Anterior, Posterior, Both

 Anterior Resection & Location:  A1, A2, A3

 Posterior Resection & Location: P1, P2, P3

 Commissure Resection & Location: Medial, Lateral or Both

 Neochords (PTFE) & Location

◦ Anterior  Neochords Location (A1, A2, A3)

◦ Posterior Neochords Location (P1, P2, P3

◦ Commissure Neochords Location 

 Neochord Location: Medial (C2) , Lateral (C1) Both
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2.9 MV Repair Types Con’t.
 Chordal/Leaflet Transfer Y/N
◦ Posterior? Y/N

◦ Posterior Chordal Leaflet Transfer

◦ Commissure Chordal/Leaflet transfer
 Medial,Lateral both

 Folding Plasty

 Sliding Plasty

 Annular Decalcification/Debridement

 Leaflet Extension/Replacement Patch
◦ Patch Location:  Anterior, Posterior, Both

 Edge to Edge Repair

 Mitral Commissurotomy

 Mitral Commissuroplasty
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2.9 MV Repair Types Con’t. 

 Mitral Cleft Repair (Scallop closure)

 Mitral Paraprosthetic leak repair? Y/N

◦ Then complete info below:

 Model #________

 Implant Size_________

 Unique Device Identifier (UDI) _______
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2.9 Mitral Valve Replacement 
 Replacement Y/N

◦ If Replacement:

◦ Mitral Repair Attempted prior to Replacement ?  
Y/N

 Mitral Chords Preserved?

◦ Anterior, Posterior, Both, None

 Transcatheter Replacement?

 Implant? Y/N 

◦ Type: Mechanical, Bioprosthetic,  Annuloplasty
Device,  Mitral Leaflet Clip,  Transcatheter Device, 
Surgically implanted transcatheter device, Other

 Model #________Implant Size_________
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Why Are Mitral Chords Preserved 

in a Mitral Valve Replacement?

Mitral Valve Surgery Chordal Preservation:  Dr.  Jyotindra Singh, MS, MBBS, Cleveland Clinic  May 9, 2016 
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Mechanical Prosthetic Valve Types

AVR & Treatment Options Lecture:  A.Pruitt, MD St. Joseph Mercy Hospital, Ann Arbor September, 2009
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Bioprosthetic Tissue Valve Types

Hancock Modified II Porcine Medtronic Mosaic Mitral Medtronic

Carpentier-Edwards Duraflex Porcine Mitral: Edwards Lifesciences

Carpentier-Edwards Perimount Magna Mitral Ease

Pericardial-Edwards Lifesciences
Epic Mitral St. Jude Medical
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www.slideshare.net
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Code Operative Cases (4)

 Read Operative Notes

 See Operative Videos

 Code It

http://www.leadership.prn.bc.ca/?p=388
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Audience Response “Clicker Use”

ONLY push the numbers corresponding to the Question Answers

1= A, 2= B, 3=C etc.

There is No On/Off Button.

Channel is Already Set.

Nothing to Figure Out !!
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1.  Mr. A.B.

 70 yr. old obese male

 Increasing SOB and LE 

edema

 Hx of ETOH abuse

 No CAD

 Echo 

◦ 4+ MR

◦ EF 35%

 Preop DX-CHF, MR, 

Cardiomyopathy

 Procedure Performed-

Mitral valve repair 

with a 30mm C-E 

Physio annuloplasty 

ring
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Op Note Text

 Inspection of the MV revealed there was 

no organic disease in either leaflet. The 

annulus was dilated causing Mitral 

Insufficiency.   Sutures were placed around 

the MV annulus and the CE ring was 

seated. The valve was injected and shown 

to have good competency. 
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Mitral Valve Repair

You would code this case as:

1. MV Repair with Leaflet Resection

2. MV Repair with Annuloplasty

3. MV Repair with Edge to Edge Repair
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Inspection of the MV revealed there was no organic 

disease in either leaflet. The annulus was dilated causing 

Mitral Insufficiency.   Sutures were placed around the MV 

annulus and the CE ring was seated. The valve was injected 

and shown to have good competency. 

A. MV Repair with 

leaflet Resection.

B. MV Repair with 

Annuloplasty. 

C. MV Repair with 

Edge to Edge 
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Inspection of the MV revealed there was no organic 

disease in either leaflet. The annulus was dilated causing 

Mitral Insufficiency.   Sutures were placed around the MV 

annulus and the CE ring was seated. The valve was injected 

and shown to have good competency. 

A. MV Repair with 

leaflet Resection.

B. MV Repair with 

Annuloplasty. 

C. MV Repair with 
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Code Operative Mitral Repair Procedure 2.9 (#1)
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2.  Mrs. C.D. 

 41 yr. old female with 

history of MV 

prolapse

 4+ MR

 EF 60%

 No CAD

 Progressive SOB over 

the last  year

 Pre-op Dx- MR, MVP

 Procedure Performed 

Complex mitral valve 

repair 
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Op Note Text
 Inspection of the mitral valve revealed  severe posterior 

leaflet prolapse and two ruptured chords of P2 with 

degenerative changes.  The valve was repaired by excising 

redundant P2 tissue & performing leaflet resection. P1 

and P3 were re-attached to the annulus. A 30 mm C-E 

annuloplasty ring was sutured and tied into place. 
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Annuloplasty & Leaflet Resection

“Quad” Piece Removed

Choose the correct coding for this

operative procedure (next slide).
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The valve was repaired by excising redundant P2 

tissue & performing leaflet resection.  Code this 

Case:

A. MV Repair with 

Annuloplasty.

B. MV Repair with Edge 

to Edge Repair

C. MV Repair with 

Annuloplasty & 

Quadrangular 

Resection, Posterior 

P2 Resection.
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The valve was repaired by excising redundant P2 

tissue & performing leaflet resection.  Code this 

Case:

A. MV Repair with 

Annuloplasty.

B. MV Repair with Edge 

to Edge Repair

C. MV Repair with 

Annuloplasty & 

Quadrangular 

Resection, Posterior 

P2 Resection.
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Code Operative Mitral Repair Procedure 2.9 (#2)
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3.  Mrs. E.F.

 72 yr. old female with 

history of Afib

 No CAD

 4+ MR

 Bileaflet prolapse

 Preop DX- Afib, MR

 Procedure Performed 

Complex mitral valve 

repair with 30 mm CE 

annuloplasty ring and 

MAZE.
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Op Note Text
 The left atrium was opened and the valve 

inspected. Both leaflets prolapsed significantly, and the 

posterior leaflet was rolled upon itself with significant 

foreshortening of the subvalvular apparatus. The A2 

area of the anterior leaflet had 2 ruptured cords. 
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Op Note Text
 The most protuberant portion of P2 was 

resected, and a limited slide of both P1 and P3 
were carried out. Using 4-0 Prolene sutures, P1 
and P3 were re-attached to the annulus and 4-0 
interrupted Ethibonds were used to approximate 
P1 to P3. The A2/A3 area was prolapsing and 
Gortex neo-chordae were attached to the area 
and brought in line with the free edge of 
P2/P3. Following this, twelve 2-0 Ethibond sutures 
were placed posteriorly from trigone to trigone 
and sizing the anterior leaflet and 30-millimeter 
Edwards annuloplasty band was sutured and tied 
in place. 
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Op Note Text
 The most protuberant portion of P2 was resected, and a limited slide of both 

P1 and P3 were carried out. Using 4-0 Prolene sutures, P1 and P3 were re-

attached to the annulus and 4-0 interrupted Ethibonds were used to 

approximate P1 to P3. The A2/A3 area was prolapsing and Gore-Tex neo-

chordae were attached to the area and brought in line with the free edge of 

P2/P3. Following this, twelve 2-0 Ethibond sutures were placed posteriorly 

from trigone to trigone and sizing the anterior leaflet and 30-millimeter 

Edwards annuloplasty band was sutured and tied in place. 

Myclevelandclinic.orgwww.cavalierhealth.org
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P2 was resected, and a limited slide of both P1 and P3 to P3 done. The 

A2/A3 area was prolapsing and neo-chordae were attached to the 

area. 30-millimeter Edwards annuloplasty band was sutured and tied in 

place.  Code this Case:

A. MV Repair with 

Annuloplasty

B. MV Repair with 

Annuloplasty, Posterior 

Leaflet Resection P2, 

sliding plasty & Neochords 

Anterior A1& A2 location

C. MV repair with 

Annuloplasty, leaflet 

resection, & Chordal 

Transfer. M
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P2 was resected, and a limited slide of both P1 and P3 to P3 done. The 

A2/A3 area was prolapsing and neo-chordae were attached to the 

area. 30-millimeter Edwards annuloplasty band was sutured and tied in 

place.

A. MV Repair with 

Annuloplasty

B. MV Repair with 

Annuloplasty, Posterior 

Leaflet Resection P2, 

sliding plasty & Neochords 

Anterior A1& A2 location

C. MV repair with 

Annuloplasty, leaflet 

resection, & Chordal 

Transfer.
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Sliding Plasty Example
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Code Operative Mitral Repair Procedure 2.9 (#3)

And
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Code Operative Mitral Repair Procedure 2.9 

Continued….(#3)
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4.  Mrs. G.H.
 68 yr. old with history of 

Rheumatic fever

 No CAD

 2+MR

 Mitral Stenosis mean gradient 

13mmHg

 Preop Dx-MR, MS, CHF

 Procedure Performed Complex 

mitral valve repair

:www.heartpoint.com www.lifescript.com
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Op Note Text
 The valve was characterized by mitral

insufficiency, rheumatic heart disease, mitral 

stenosis, annular calcification, leaflet calcification, 

subvalvar fusion, commissural fusion, and chordal 

shortening.  Commissurotomies were performed 

and the valve debrided of excessive calcium to 

allow more mobility.

Mitral Insufficiency
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 Commissurotomies were performed and the 

valve debrided of excessive calcium to allow 

more mobility.  You would code this case as: 

A. Mitral Valve Repair 

with Mitral Valve 

Commissurotomy

B. Mitral Valve Repair 

with Annuloplasty

C. 3. Mitral Valve 

Repair with Annular 

Decalcification
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 Commissurotomies were performed and the 

valve debrided of excessive calcium to allow 

more mobility.  You would code this case as: 

A. Mitral Valve Repair 

with Mitral Valve 

Commissurotomy

B. Mitral Valve Repair 

with Annuloplasty

C. 3. Mitral Valve 
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Code Operative Mitral Repair Procedure 2.9
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5. Mr. H.K.

 52 yr. old white male

 Hx of Severe Mitral 

Stenosis

 Percutaneous Mitral 

Valvuloplasty in 2012

 Progressive DOE & 

increase mitral 

insufficiency to 

moderate 

 Chronic AFib

 Cardiomegaly

 TTE: + Pulmonary 

HTN (65mmHg 

Systolic) & Severe 

MR
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Mr. H.K.

 Procedure performed: 

 Mitral Valve Replacement with #25 

Carbomedics mechanical valve.

 No Intraop complications and weaned 

from CPB without difficulty.

Video Clip:  Cipriano Abad, MD, PhD. University Las Palmas de Gran Spain

January 31, 2014



This is a confidential professional peer review and quality assurance document of the MSTCVS Quality Collaborative. Unauthorized

disclosure or duplication is absolutely prohibited. It is protected from disclosure pursuant to the provisions of Michigan Statutes MCL 

333.20175; MCL 333.21513; MCL 333.21515; MCL 331.531; MCL 331.532; MCL.331.533 or such other statutes as may be applicable. 

Video
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Coding Mitral Valve Replacement (#5)

Complete Carbomedics Model # and Implant Size (#25)
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Future of Mitral Valve Operations

Circulation: 2016;134:189-197
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Glossary of Mitral and Aortic Valve Operation Terms

Created by:

Amy Geltz RN, MS

Jaelene Williams, RN, MS

August 2010 for the

MSTCVS QC Data Managers.

Updated:  July 2017
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www.mitralvalverepair.org

Online Reference:  Mitral Valve Repair Overview

Pictures,  Simulated Operative Videos



http://cardiac-surgery.med.nyu.edu/treatments-procedures/mitral-valve-repair

Good Computer Simulated Mitral Valve Anatomy & Operations “ ~ 5 minutes
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