
A quadricuspid tricuspid valve first 
discovered in an 88y gentleman using 
transthoracic three-dimensional 
echocardiography

John Park (Cardiac sonographer)

Canberra Hospital



Overview

● Brief intro on TV morphology and current research
● Patient Hx and presentation
● Transthoracic echocardiography 
● Views to determine TV morphology
● Application of 3D TTE



The forgotten valve? No more

• Studies suggest prevalence of severe tricuspid valve 
(TV) disease is increasing

• Isolated tricuspid regurgitation (TR) associated with 
increased mortality regardless of outstanding 
cardiopulmonary comorbidities

• Tricuspid regurgitation may be “silent” before right 
ventricular (RV) dysfunction or RV failure

• Good amount of attention in the recent years, what 
now?

• Need follow through for momentum



TV morphology recap

As we already know a 
large population has a 
non-tricuspid tricuspid 
valve morphology.

• Non-conventional TV 
morphology = 46%

• Type II: 2 leaflets – 5%

• Type III: 4 leaflets – 39%

• Type IV: 5 leaflets – 2%

Transgastric TOE views Hahn et al, 2021



Patient presentation

• Presented with lethargy, “generally unwell”, lightheaded, 
nauseous

• SBP 96 mmHg, ECG: slow AF 57 bpm, TWI V2 – V4

• Trop: 880 -> 727

• CXR: NAD

• No chest pain

• “tired and no energy” for months

• Reduced exercise tolerance, like “walking up a mountain”

• SBP at home was 71 mmHg

• Had leg swelling few weeks ago which improved with 
elevation



Case study patient history

● Chronic AF (dx. 20 year ago)
● IHD 

○ Positive stress test 
○ Positive angiogram 

● Pneumonia 2 – 3 years ago with 
pleural effusion and ICU admission



Transthoracic echocardiography





What views are currently available to assess the TV?

• Standard PLAX, PSAX, apical 
views

• Subcostal short axis en face 
view

• Limitations

• Very difficult to get full en face 
view

• Chordae/leaflet may mimic extra 
leaflet, difficult to determine if on 
axis
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SAP! Clockwise: Atrial
Counterclockwise: Ventricular



Non-conventional valve morphology, what does this 
mean?

● Does not substitute a pre-procedural TOE

● However, TTE serves as a more readily available tool to 
determine TV morphology with adequate images

● Sedatives, catecholamines and narcotics which may 
be used in TOEs may affect TR severity at a certain 
point in time

● Impacts interventional planning

● TEER/repair considerations

● Easy to do, does not take too much time, why not?



Muraru et al, 2019 



Additional 3D measurements

TVQ (GE):

● 3D annulus area: 19.9 cm^2
■ Usually underestimated 

with 2DE
● Tenting height: 1.1 cm

>0.76 cm predictive of 
significant residual TR after 
TV surgery (Zaidi et al, 2020)

● Tenting Volume: 5.3 mL

≥ 2.3 mL predicts severe 
residual TR after TV 
annuloplasty for functional 
TR (Zaidi et al, 2020)



Future planning and available treatments

1. Tricuspid valve surgery (repair>replacement)
2. TEER (Transcatheter edge to edge repair)
3. GDMT (Guideline directed medical therapy) 



Hausleiter et al, 2018

ESC/EACTS guidelines, 2021

ACC/AHA guidelines, 2020 European society of cardiology, 2024



Summary

● Various non-conventional tricuspid morphologies are common

● TR still remains a complicated problem associated with high mortality rates

● TTE serves as a readily available imaging modality in determining TV 

morphology

● TTE > TOE in en face 3D visualisation of the TV

● Other utilities of 3D imaging in more advanced measurements

● 3D TTE is still an underutilized tool in the assessment of the tricuspid valve

● TEER + 3D TTE of the TV 



Give the tricuspid valve some love and smash that 3D 
button!

3D!
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Thank you!

Enjoy the rest of the 
conference!


