
Prosthetic valve dysfunction

• obstruction

• regurgitation

• endocarditis

• embolism / thrombosis without 

obstruction
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Obstruction - when is the 

transprosthetic gradient too high ?

• gradients are calculated by the simplified 

Bernoulli equation from CW-Doppler across a 

prosthesis (maximal and mean gradient)

• they depend on: 

– cardiac output and stroke volume (LV function)

– heart rate (especially mitral prostheses)

– prosthesis type (eg., geometry conducive to pressure 

recovery) and size (e.g., “mismatch”)

– prosthetic regurgitation

–prosthesis function (obstruction)



mean gradient 14 mmHg





• Tricuspid position (mech.or bioprosthetic valves):

mean gradient 3 ± 1 mmHg

pressure half-time 142 ± 42 ms

(Connolly, Circulation 1993;88:2722); 

note respiratory variation with maximum in

inspiration !

• Mitral position (normal heart rate, size > 25, 
mechanical or bioprosthetic):

mean gradient: 6 ± 2 mmHg

pressure half-time 100 ± 30 ms (except Starr-
Edwards ball-in-cage)

• In mitral or tricuspid prosthetic obstruction, the 
mechanism (impaired occluder motion, thrombus, 
pannus) usually can be detected directly by TTE / 
TEE



Three issues make 

assessment of

aortic prosthetic 

obstruction difficult:

• relatively small valve 

which is difficult or 

impossible (mech. 

prostheses) to visualize

• patient-prosthesis 

mismatch

• pressure recovery

• baseline values are very

helpful !

60 yr old patient with 

bileaflet aortic valve replacement



Sugawara et al.,

Blood flow... 1989



In-vitro pressure recovery

in bileaflet 

mechanical prostheses
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normal gradients from ASE guidelines
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patient-prosthesis

mismatch

• too small prosthesis 

for patient

• applies mainly to 

aortic prostheses

• EOA difficult to 

measure

• prognostic value 

unclear

(with small STJ: 1.5 cm2/BSA)





55 yr old female patient

w double valve replacement 

due to rheumatic fever









Doppler velocity index
acceleration time



DVI =

Doppler

velocity

index

AT = acceleration time

SV/CW-VTI < 0.85 cm2/m2 ?



non-obstructive thrombus

after stroke

obstructive thrombus: 

consider

surgery / fibrinolysis

non-obstructive thrombus:

anticoagulation,

fibrinolysis, or surgery (eg.,

< 10 mm)









Summary

• prosthetic dysfunction should prompt TEE

• baseline data (gradients) are very valuable

• diagnosis of obstruction in aortic prostheses 

cannot rely on gradients alone; ruling out 

mechanical dysfunction frequently requires 

additional imaging (X-ray)

• prosthetic regurgitation: characterize 

morphology

• one of the most difficult tasks in 

echocardiography


