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Anatomy and Morphology of the Mitral Valve

" Mitral Valve Anatomy: the essentials

" Functional anatomy and Surgeon’s needs
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Pulmonary
valve

Tricuspid valve

Mitral valve:
Anterior leaflet

Coronary Posterior leaflet From Carpentier’s Reconstructive Valve Surgery Elsevier Inc.© 2010
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Normal Mitral
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Normal Mitral
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A-V Junction Annulus of the mitral valve is
not visible from the atrium.

Anterior annulus
/ It is deeper and 2 mm external
to the visible hinge of the leaflets
Anterior e
leaflet ~ Posteromedial (right)

Anterolateral (left) ~lrigone
trigone ) B

l Atrio-valvular  Atrium

*m Atrio-valvular iqnction (leafiet

~ junction (leaflet hinge) N

Posterior \ ] " hinge) —~ —Annulus.
'eaﬂet N N Qr;t:ertior Il;:'slteetm} /
Posterior annulus | Atrial view



Annulus
Saddle Shape and Functional Ratio

a Diastole

Schematic configuration of mitral annulus



Normal Mitral
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Mitral Leaflets

Aortic valve

iy
Left coronary : Noncoronary
sinus Sinus

Aortic mitral curtain

Antenor Posterior
commissure commissure

\ Antenor leaflet /

Posterior leaflet



Dimensions of Leaflets, from Carpentier®

Leaflets

Anterior
leaflet

‘Postenior N\ go gy

Coaptation
zone {rough)

Anterolateral Anterior Leaflet Posteromedial Posterior Leaflet
Commiissure Commissure
Insertion length (mm) 12+ 33 32+13 17 £ 0.8 65 + 2.2
Height (mm) 8+1 23+09 811 Pl 9+
P2: 14 £+ 0.9
P3:10+1.2
Coaptation zone height (mm) 4105 8+ 1.1 4+06 P2:8 +0.9




Normal Mitral
Valve Anatomy
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Anhariolr leaflet Commissure Posteri?r leaflet

Commissural
leafiet

—

Atrial zone
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Marginal
(primary)
lmermedia'y Anterior Leaflet
(secondary) \‘ Paramedial chordae 15+ 0.5 mm
Basal ‘ ’ Main postero-medial chordae 17+ 0.2 mm
(tertiary) Main antero-lateral chordae 19 £ 0.4 mm
Para-commissural chordae 17+ 0.5 mm
Posterior Leaflet (P2)
Marginal chordae 14 + 2.9 mm
Intermediary chordae 14to 8 mm
Basal chordae 8+1.7mm
Commissures
Antero-lateral 13+ 0.2mm

Postero-medial 15+£0.Tmm




« Fan Shape » chordae: to optimize a full opening motion

Anteriqr leaflet Postericl)r leaflet

Cc_J__[’_nmissure Indentation

- —~— el

- T

o ""‘4“
.,
2> Y :
K

, -

o )

o Y
» .

Atrial zone

. 2 3 “\\
Coaptation , e N\

ETO AB TIS0.2 MI 0.6
X7-2t 3D Beats 1

M4
:gc'-rllf o 45 1m0

3D Zoor'/

2D/3D
% 55 /59 3
C45/25 %
HGen | )\
-

PAT T: 37.0C
TEET: 39.5C




Papillary muscle

Anterolateral
papillary muscle

Posteromedial
papillary muscle Branch of
diagonal artery

Branch of left anterior
descending artery

Branch of posterior
descending artery
Branch of

circumflex artery



Anterolateral muscle : LAD + LCx

Aortic valve

Anterior leaflet

Papillary muscle rupture of mitral valve

. 2 papi”ar mUSCIGS Anterolateral
= Partial or complete rupture. papillary
= Posteromedial rupture =5a 10 x more muscie
common since vascularized by
posterior descending artery only

Anterolateral

papillary
muscle

'jlze'z\flitral Valve.os

Posterior leaflet
Chordae of mitral valve

Posteromedlal tendineae
u : ! W papillary muscle

b

A Posteromedlal muscle ;

P rzcic grouo Posterior descending artery
- = from dominant artery , (RC > LCx)




3 Areas at risk in Interventions:

1) Circumflex artery
2) Aortic valve
3) Bundle of His

Aortic valve annulus
Left

Colnay St Noncoronary Aorto-mitral
sinus curtain
S
Anterolateral P_osteromedial
trigone / trigone
Circumflex L7 Bundle

= of His

artery

Coronary sinus




Anatomy and Morphology of the Mitral Valve

= Functional anatomy and Surgeon’s needs
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STUDY OF AN OX HEART

@ The tricuspid or mitral heart valve
between upper and lower chambers of

3 mthevdnhmopnhginuu
5 wrong direction
mu.m wuq (L -mcn?l‘ 'Tt%zw {E] 3) Papillary muscles

iy A 7”“,"" ,/"M.,.,yrm’wmq projecﬂomlmntlnwllloﬂheluart

3 Sketch of the aortic or pulmonary
AT uva!vc.'l'he?ﬁguremm&e
cusps of the valve join when it is closed

5) Trabeculae. These are muscular struts
*~ insidethe heart

Ventricular

natomy is a destiny » (s.iytie)



The 3 « Golden Rules » of durable
mitral valve reconstruction

"Restore a large surface of coaptation

=Preserve full leaflet motion

"Remodeling annuloplasty +++




A common language with the « triad »

A.Carpentier:]J Thorac Cardiovasc Surg 86 (3):323-37, 1983

Etiology The Cause of
Valve Disease

Lesions The Result of the
i Disease Process
: e Result o
Myxomatous Disease, Flail Leaflet, DYSfU nCtlon .
Partial-Flail, Valve Prolapse Syndrome, the Lesions
slowing Hoppyve€ o Etiology  Lesion  Dysfunction
Echo ++ + +++

Surgeon ++ +++ +



Dysfunction

2D for B
Carpentier’s |
classification

(leaflet motion)

Type l Type ll Type llia Type llIb
Normal leaflet Increased leaflet Restricted leaflet Restricted leaflet
motion motion motion motion
(systole and diastole) (systole)
3D for segmental analysis
AC PC
° ° ' A1 A3 |
(location of dysfunction) *
P1 : A2 ‘ P3
B2 -

From Carpentier’s Reconstructive Valve Surgery Elsevier Inc.© 2010



Secondary MR: different phenotypes
Type | Type Ilib (++) Type Il

AFMR VFMR VFMR

Symmetric papillary Asymmetric papillary .
muscle displacement muscle displacement Acute Chronic

PPM Rupture PPM Elongation

Pure annular dilation

o Eccentric
| MRjet

F— Left atrial
¥, enlargement

MR jet direction is often central but may be eccentric. MR jet direction is central or eccentric.



Type lllb: from a ventricular disease to a valvular dysfunction

Apex
Displacement of |
Anterolateral
papillary muscle  papillary muscle

| Menicant

Type lllb P3 (courtesy of D.Adams)



Conclusion : 5 thoughts on mitral anatomy and morphology

1 Anatomy is critical to understand for imagers (landmarks for proper 3D
orientations)

2 Anatomy is critical to understand for surgeons and interventional
cardiologists (areas at risk)

3 Mitral valve is a complex functional unit +++

4 Functional anatomy is essential to share with surgeons and
interventional cardiologists in a common language

5 Secondary MR is not a valvular disease but a ventricular (or atrial) one
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