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CARDIAC 
IMAGING  
QUIZ

QUESTION: � What is the diagnosis?

a.  Infective endocarditis of the tricuspid valve

b.  Carcinoid heart disease

c.  Rheumatic tricuspid valve disease

d.  Degenerated tricuspid valve bio-prosthesis

e.  Ebstein’s anomaly
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CARDIAC IMAGING QUIZ

ANSWER

D. Degenerated tricuspid valve bio-prosthesis.

These images belong to a 57-year-old female who had pre-

vious mitral valve replacement (MVR) and tricuspid valve (TV) 

replacement for rheumatic heart disease (RHD). She presented 

with signs and symptoms suggestive of right heart failure and 

atrial fibrillation.

The top panel on the left (mid trans-oesophageal view) shows 

a markedly enlarged right atrium (RA) with bioprosthetic tri-

cuspid valve (prominent ring visible) and metallic bi-leaflet 

mitral valve (Image A). The image on the right is the right ven-

tricle (RV) inflow view depicting convergence zone across the 

TV on colour flow imaging suggestive of significant stenosis 

(Image B). The middle panel shows the markedly enlarged RA 

in the apical 4-chamber view with echo drop out of the 

interatrial septum due to presence of metallic mitral valve 

prosthesis (Image C). The continuous wave Doppler shows a 

significant gradient of 10mmHg across the TV prosthesis and 

presence of tricuspid regurgitation (Image D). The bottom 

panel shows three-dimensional (3D) imaging of the TV bio-

prosthesis, the valve is severely calcified with limited opening 

(Image E). The 3D image on the right emphasises the thick-

ened chordae secondary to RHD of the TV in the RV inflow 

view (Image F). 

TV replacement (TVR) is a relatively rare surgical procedure, 

typically performed on patients with severe structural or ad-

vanced functional problems in their tricuspid valve.(1) As a result, 

those undergoing TVR often have a high-risk profile, with many 

having previously undergone TV repair and facing complications 

such as RV dysfunction. TVR is linked to high mortality and 

morbidity rates, with operative mortality ranging from 5% - 

50%. A systematic review and meta-analysis compared the 

clinical outcomes of mechanical vs. biological prostheses for 

TVR.(1) The study found that mechanical valves had a higher risk 

of thrombotic events but showed a non-significant trend 

towards lower 30-day mortality. Bioprosthetic valves, on the 

other hand, demonstrated better durability and a lower risk of 

thrombotic complications. Another study compared the long-

term results of mechanical and biological prostheses in patients 

who underwent isolated or combined TVR.(2) The findings sug-

gested that biological prostheses might be a better choice for 

patients without Ebstein’s anomaly, especially in isolated TVR, 

due to a lower incidence of valve thrombosis and bleeding.

On echocardiography, differentiating a native tricuspid valve 

with annuloplasty from a bioprosthetic valve primarily involves 

visual inspection of the valve structure and surrounding tissue, 

noting the presence of a ring or prosthesis, and assessing valve 

motion and regurgitation patterns.(3) Assessment of prosthetic 

valve is much more complex than native valve.(4)  Differentiating 

native valves from prosthetic valves can be challenging as often 

just an annular ring may be present in native valve repair as well 

as bioprosthetic implanted valves. Acoustic shadowing may 

obscure clear differentiation and hide important information. 

Native tricuspid valves have characteristically unequal leaflet 

areas whereas bioprosthetic valves often have uniform leaflets. 

Disease processes may make this distinction difficult with leaf-

let size and excursion variability. A mean gradient of >5mmHg 

across a bioprosthetic TV is suggestive of significant stenosis.(5) 

Current guidelines support the use of multimodality imaging in 

assessment of prosthetic valve.(6)

Degeneration of a structural valve is an irreversible process 

characterised by  gradual degenerative changes in the prosthesis, 

such as growth of pannus,  fibrosis of leaflets and calcification, 

disintegration of the connective tissue, and appearance of 

perforations and rupture.(7) Structural valve deterioration is  a 

result of multiple complex and poorly understood mechanisms 

such as immune rejection and valve tissue remodeling as in 

atherosclerosis. 

Due to the problem of TV bio-prosthesis degeneration and 

high risk associated with repeat surgery, the Edwards SAPIEN 

valve has been successfully used for valve-in-valve implanta- 

tion in the tricuspid position. This procedure is considered 

feasible and safe, with good mid-term outcomes.(8) The Edwards 

SAPIEN valve may become the preferred prosthesis for such 

procedures in the future. Percutaneous tricuspid valve balloon 

valvuloplasty has been performed in patients deemed high risk 

for surgery with severe tricuspid bio-prosthesis stenosis with 

variable success in limited case studies.(9)
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