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Fibrous skeleton of the heart (cardiac skeleton)







Anatomy of TV and RV



Comparison between anatomy of the MV and TV. MV is in continuity 
with AoV while TV is not in continuity with PV. Both papillary 
muscles are attached to both MV leaflets while in right side, each TV 
leaflet can be attached to a single papillary muscle or two of them. 



JACC Imaging, March 2019

JACC Imaging, March 2019

















Surgical view of the tricuspid valve and right atrium

Note: Triangle of the Kochis an 
important landmark for ablation of 
the slow pathway in 
atrioventricular nodal reentrant 
tachycardia (AVNRT).
Crista terminalis is the landmark 
during SN ablation Crista terminalis
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How to image the tricuspid valve?





1- ME 5-Chamber View 2- ME 4-Chamber View
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11- ME RV Inflow-Outflow View 12- ME Modified Bicaval TV View
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19- TG RV Basal View 20- TG RV Inflow-Outflow View
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23- TG RV Inflow View
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Base of the heart with atria removed, looking from 
posterior to anterior, showing four cardiac valves 





TEE imaging of the TV, 3D zoom mode
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Surgical view of the TV
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3D TTE of the tricuspid valve

R. Lang, Chicago



How many cups TV can have? TV with 4 cups from RV side



TV with 2 cups and small PTL (ITL)

From RV side



Tricuspid stenosis (TS)



Etiology of tricuspid valve stenosis (TS)

TS is the least common valvular lesion

1.   Rheumatic (associated with MV, rarely isolated)
2.   Congenital malformation
3.   Carcinoid disease
4.   Lupus valvulitis
5.   Masses obstructing flow (i.e. myxoma, metastasis, 

thrombus)
6.   Device lead impairing valve function (i.e. pacemaker)
7.   Drug related valvulitis



2009 ASE guideline







2017 ACC/ AHA guideline
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17-year-old boy presented with 
fatigue and mild cyanosis





Diastolic doming of the TV leaflets, mean gradient = 5 mmHg



Dr. Najm, KACC, Aug 2009



Tricuspid regurgitation (TR)



Etiology of tricuspid regurgitation (TR)

Nearly 60% of young adults have mild physiologic TR. Etiology of 
Primary (organic or structural) TR (10% of all TR cases)
1. Rheumatic 
2.   Degenerative or BarlowΩs disease
3.   Infective endocarditis
4.   Carcinoid
5.   Traumatic
6.   Pacemaker related
7.   Congenital (EbsteinΩs anomaly, AVSD)
8.   ? Idiopathic (most of these patients have atrial fibrillation)  



Etiology of tricuspid regurgitation (TR) Cont.

Secondary (functional, non-structural): TV malcoaptation 
due to enlargement and / or dysfunction of TV annulus/ 
RV/RA (90% of all TR cases) 

1.   Pulmonary hypertension
2.   RV dilatation
3.   RV dysfunction
4.   Atrial fibrillation   

(Note: In the US, the prevalence of moderate and severe TR is estimated to be 
around 1,600,000. Only 8000 per year are being surgically treated today)

Prihadi, E. E-Journal of Cardiology Practice. 2018



2017 ASE guideline



Grading the severity of chronic TR by echocardiography

2017 ASE guideline



Color flow Doppler: 3D vena contracta



2017 ACC/ AHA guideline







Rheumatic tricuspid valve with 
thickened, retracted leaflets and fused 
commissures.



Tricuspid annuloplasty repair techniques

A- Dilated tricuspid annulus, lack 
of leaflets coaptation

B- Repair with bicuspidization

C- Repair with De Vega sutures
(purse- string sutures)

D- Annuloplasty ring  (MC-3, 3D
ring, Physio ring, Simplici-T 
ōŀƴŘΣ ŜǘŎΧΦΦύ



Severe TR in a rheumatic patient, bicuspidization repair

Dr. Arifi, KACC, 2011



68-year-old man with history of chest 
trauma 6 months ago, presented with 
SOB and fatigue







Dr. Arifi, KACC, 2011



73-year-old female, known case of 
carcinoid tumor









Tricuspid inflow : PIG = 10 mmHg
Mean gradient = 4 mmHg

TR: PIG = 25 mmHg
RVSP = 35 mmHg















Thickened, restricted tricuspid leaflets



Restricted and regurgitant  tricuspid valve with severe TR





50% of patients with carcinoid tumor develop 
carcinoid heart disease (TS, TR, PS, PI)


