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This lecture will address the:

. anatomy of the cardiac skeleton

. localisation and arterial supply of the AV node
tricuspid annulus and leaflets

tricuspid subvalvular apparatus
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Cardiac Skeleton

Consists of:
left fibrous trigone
* 4 fibrous annuli
» left fibrous trigone
* right fibrous trigone
— OR central fibrous body

— atrioventricular node lies
“‘upon it”

 membranous portion of the
interventricular septum

Function:

« attachment of atrial and
ventricular myocardium

» electrically & physically separate
the atria from the ventricles

right fibrous trigone « annuli support atrioventricular and
+ central fibrous body semilunar valves

Putz and Pabst (2001) Sobotta Atlas of Human Anatomy, 13" Ed., Lippincott Williams & Wilkins, Germany.
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Fibrous ring
of pulmonary

valve
Left fibrous Tendon of
trigone // infundibulum
Fibrous ring
of aortic valve
Right
fibrous
trigone
Left fibrous
anulus
Opening for the Right fibrous
bundle of His anulus

Ross and Lamperti (2006) Thieme Atlas of Anatomy, Thieme, Stuttgart, Germany.
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Fibrous ring of pulmonary valve

Right-adjacent leaflet
Pulmonary valve — Non-adjacent leaflet
Left-adjacent leaflet

Left coronary leaflet
Right coronary leaflet Aortic valve
Non-adjacent leaflet

Left coronary artery

Right coronary artery

Left fibrous frigone

Mitral valve, commissural leaflet

Superoposterior end of zone

of apposition (commissure) Fibrous ring of aortic valve

Anteroseptal commissure
Mitral valve, aortic leaflet

Tricuspid valve, anterosuperior leaflet
Scallop of mural valvular leaflet

; . ; Atrioventricular bundle
Left atrioventricular ring

Inferoseptal commissure
Atrioventricular (coronary) sulcus
Mitral valve, mural leaflet

Right atrioventricular ring

Inferoseptal end of zone
of apposition (commissure)

Coronary sinus

Anteroinferior commissure

Tricuspid valve, inferior leaflet
Opening of coronary sinus

Inferior interventricular vein Tricuspid valve, septal leaflet
Right fibrous trigone of central fibrous body  |nferior interventricular artery (RCA)

Standring (2021) Gray’s Anatomy, 4279 Edition. Elsevier, UK.
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Normal fibrous skeleton
of the heart

Anterior

Pulmonary valve

fibrous ring Aortic valve

Left fibrous fibrous ring

trigone Atrioventricular

bundle

Left
atrioventricular
fibrous ring
Right fibrous Right
trigone : atrioventricular
A Posterior fibrous ring

Fibrous skeleton in heart with hypoplastic
right ventricle and complete atrioventricular
septal defect

Hypoplastic pulmonary
valve fibrous ring

Aortic valve
fibrous ring

Common
atrioventricular

valve fibrous ring

Fibrous skeleton in heart with
complete atrioventricular septal defect

Pulmonary valve
fibrous ring

Aortic valve
fibrous ring

Common
atrioventricular
valve fibrous ring

Fibrous skeleton in heart with hypoplastic
left ventricle and complete atrioventricular
septal defect

s—— Pulmonary valve
N fibrous ring

Hypoplastic aortic
valve fibrous ring

Common
atrioventricular
valve fibrous ring

D

Buratto and Konstantinov (2021) The Journal of Thoracic and Cardiothoracic Surgery 162: 360-365.
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Pulmonary fibrocartilaginous outflow tract
Anterior cusp

Loft Right cusp
eft cusp
Left cusp

Aortic outflow tract
Right cusp

Posterior cusp

Anterior cusp | Posterior

5 _ Atrioventricular
osterior cusp fibrocartilaginous rings

WJ Larsen (2002) Anatomy: Development, Function, Clinical Correlations. Saunders, USA.
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Pulmonary
Aortic

Pulmonic .- =S valve
valve — = N ﬂ' oy Left
Right ' atrium
ium . :
atriu Bicuspid
Tricuspid [\ (mitral)
valve 7|y valve

ventricle

WJ Larsen (2002) Anatomy: Development, Function, Clinical Correlations. Saunders, USA.
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Pulmonary Aorts Interleaflet
Conus artery triangles
ligament

Left Right
fibrous fibrous
trigone trigone

Line of anterior
g Membranous
mitral leaflet &
attachment. seplum
- 5-.:\_ -
N\
J
0
U
i/
Aortic-mitral Tendon of \ V7 4
fibrous curtain Todaro >

Saremi et al. (2017) Radiographics 37(5): 1330-1351.
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Arch of aorta

Right pulmonary artery

Pulmonary trunk

Ascending aorta

Tendon of infundibulum

Openings of the coronary
Fibrous attachment of arteries (left and right)
pulmonary valve leaflels
Fibrous attachment of aortic valve:
Left coronary leaflet
- Non-adjacent leaflet

Right coronary leaflet

Left fibrous trigone

Subaortic curtain
and leaflet extension

Right fibrous trigone™ |
Tendon of Todaro

Line of aortic leaflet,
mitral valve

MITRAL VALVE ANULUS

Fila coronaria

Central fibrous bady
Membranous part of septum _| \

Atrioventricular node
Line of septal leaflet, tricuspid valve

Sulcal connective tissue TRICUSPID VALVE ANULUS

Fila coronaria

Sulcal connective
fissue

Mitral and aortic valve ‘anul’

- Tiicuspid and pulmonary valve ‘anuli’
|:| Tendon of the infundibulum

Standring (2021) Gray’s Anatomy, 4279 Edition. Elsevier, UK.

A Fogg php, FRcPs(Glasg)

te Pr aton our



Hypoplastic

Right fibrous ' /_ aortic valve
trigone /B

Left fibrous

trigone

Deviated

[
¥
]

; ventricular
e septum
Ventricular —:
septum
A
B
C

Buratto and Konstantinov (2021) The Journal of Thoracic and Cardiothoracic Surgery 162: 360-365.

Tricuspid Valve Anatomy



Superior ventricular view s
(atria removed)

Saremi et al. (2017) Radiographics 37(5): 1330-1351.
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ANTEROLATERAL

Aortic arch  Pulmonary - Epicardium
trunk \ - Subepicardial

: f
Crista Endocardium — at |
terminalis (ridge) Atrial chamber Myocardium

Smooth wall
of atrium
Orrifice of
superior
vena cava

Crista
terminalis

Fossa ovalis

Smooth wall 7 s A }1;1? 87
of right atrium |\ VZ Il Y aﬂ/ﬁygf#f‘
b=t . A\ I g

Interatrial
septum
Orrifice

of inferior
vena cava

Valve of
coronary sinus Pectinate
muscles

Right atrioventricular of auricle

(tricuspid) valve
Pectinate muscles
of right auricle

WJ Larsen (2002) Anatomy: Development, Function, Clinical Correlations. Saunders, USA.
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Buzzatti et al. (2018) Interventional Cardiology Clinics 7: 1-11.
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Pulmonary trunk

Right cor rt
'gnt coronary antery - o, woulmonary infundibulum

Ascending aorta

Superior vena cava
Supraventricular crest
Septal papillary muscle
Fossa
ovalis
Septal limb of septomarginal
trabecula
Ir:ﬁgocrava Septoparietal trabeculations
v

Septomarginal trabecula
(moderator band)

Anterior papillary muscle
Valve of inferior

vena cava (Eustachian)
Inferior papillary muscle

Valve of coronary sinus (Thebesian) Tricuspid valve,
Sub-Thebesian recess anterosuperior leaflet

Coronary sinus

Standring (2021) Gray’s Anatomy, 4279 Edition. Elsevier, UK.
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Triangle of Koch

« atrioventricular (AV) node at centre * bounded by:

« Bundle of His projects through its apex — base of the septal leaflet of the
tricuspid valve

— tendon of Todaro/Eustachian Ridge
— coronary sinus ostium

/) o z —

Anderson et al. (2013) Wilcox’s Surgical Anatomy of the Heart. Cambridge University Press, UK.
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Saremi et al. (2017) Radiographics 37(5): 1330-1351.
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Kawashima and Sato (2018) International Journal of Cardiology 269: 158-164.
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Kawashima and Sato (2018) International Journal of Cardiology 269: 158-164.
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NCC Myocardium

RCA

Membranous septum

TV annulus

/

AV node

/

Coronary sinus
Tendon of Todaro

Bundle of His

Moorjani et al.(2011) Key Questions in Cardiac Surgery. tfm Publishing, UK.
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Anteroposterior '
commissure.g

Posteroseptal
Eommissure

A nteroseptal 4

commissure

L3 /

Moorjani et al.(2011) Key Questions in Cardiac Surgery. tfm Publishing, UK.
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SUPERIOR

Anterior

Pulmonary
trunk

Left Right
coronary coronary
artery artery
Left Right
Mitral Tricuspid

valve i
Annulus
fibrosus

Posterior interventricular
branch of right

Posterior ~ coronary artery

WJ Larsen (2002) Anatomy: Development, Function, Clinical Correlations. Saunders, USA.
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Aortic

valve 3 X AN Node
Directicon af
Tricuspid
1— Annular
Dilatation
I
Mitral § Tricuspid
valve
Lefft
Atrium
Direction of Right 72— Al . ]
: -y : YK Miral
prial Dilatation x-q__l,:_ i : : ! '-fal:e
Tricuspid
I:Iirpl;l:i\:.!n af SRS Laft
Tricusgpid ‘entricls
Annular
Dilatation
I;f:f"'d Direction of
Seplal Bowing

Dhraction of Right
Ventricular Dilatation

Right Ventricular  Interventricular
Fraa Wall Septum

Saran and Dearani (2018) Annals of Thoracic Surgery 105: 675-679.
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end-diastole

end-systole

Owais et al. (2014) Annals of Thoracic Surgery 98(5): 1536-1542.
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| Physiological conditions | Functional TR

Aortic valve

Tricuspid
valve

@ Low points
(© High points

Tricuspid annulus

Besler et al. (2018) Interventional Cardiology 13(1): 8-13. Mathur et al. (2018) Annals of Thoracic Surgery 110: 1605-1614.

Tricuspid Valve Anatomy



Left< > Right

Inf

Oval fossa

A

Coronary
sinus ostium

Attitudinally-Correct
Descriptions

Septal = Septal

Superior = Anterior
Inferior =~ Posterior

Mural = Posterior/Right

Holda et al.(2019) JACC: Cardiovascular Imaging 12(2): 169-178.
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Commisure
central point

leaflet

Superior
leaflet

Indentation

Inferior
leaflet

Distal terminal
crest

Right atrial
appendage

#
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Holda et al.(2019) JACC: Cardiovascular Imaging 12(2): 169-178.
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Muraru et al. (2019) JACC: Cardiovascular Imaging 12(3): 500-515.
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Leaflet Variation

« from 40 hearts: three leaflets 57.5%; four leaflets 42.5% (Holda et ar.,2019)

 from 100 hearts: two leaflets 1%; three leaflets 52%; four leaflets 42%; five leaflets 5%

(Sakon et al.,2019)

The median proportion of each leaflet the in tricuspid valve varies according to the number ) )
of posterior leaflet scallops. . clockwise shift

AP commissure  § deformation

/ anterior

25%

anterior

33%

intraP commissure

PLS1 (n=52) PLS2 (n=42) PLS3 (n=5)

LR
]

Sakon et al. (2019) General Thoracic and Cardiovascular Surgery 67: 758-764.
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Saran and Dearani (2018) Annals of Thoracic Surgery 105: 675-679.
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ANTERIOR Myocardium  Papillary muscle

Endocardium /

Subepicardial fat
Epicardium

Superior
vena cava

Crista

terminalis Pulmonary valve

Septal cusp -. (O X Conus arteriosus
Fossa ovalis 7/‘".&\ _ ‘ Septal papillary
Posterior [k s;% - M\\\ muscle
ot " S
ot \\%T‘-’? A Septal
nght \ -;; .-' ) band

atrioventricular
canal
Anterior cusp

Moderator |- Septo-

“,"‘\ > _ /) band ___| marginal
EE Z trabecula
Chordae . .

and pulmonary valves Anterior papillary muscle ventricle

Posterior cusp Left cusp

Anterior cusp
Right cusp

WJ Larsen (2002) Anatomy: Development, Function, Clinical Correlations. Saunders, USA.
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Kawada et al. (2019) The Journal of Thoracic and Cardiothoracic Surgery 155(4): 1511-1519.
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Distension through the “non-secure” segment of the annulus

§CS  Secure area

PSCE ; ASCP
R it T T oI L s i":'-‘-‘:.-,.,_‘__‘m______;;,' :d
RVFW* S il

Kawada et al. (2019) The Journal of Thoracic and Cardiothoracic Surgery 155(4): 1511-1519.
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With thanks to:
Chris and the organising committee
the Fogg Lab team
the Anatomical Services team at the University of Melbourne

the Body Donors and their families

Please feel free to contact me:

quentin.fogg@unimelb.edu.au




