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Dear Editor,

We recently read with great interest the article by Hsu
et al. [1] entitled “Cine-Computed Tomography for the
Evaluation of Prosthetic Heart Valve Function”. We ap-
preciate the contribution made by these authors in this
report on the beneficial use of cine-computed tomogra-
phy (CT) in the evaluation of patients with suspected
prosthetic aortic valve dysfunction. Furthermore, we
would like to contribute to their report by drawing atten-
tion to the role of cardiac CT for the differentiation of
periprosthetic masses as a complementary diagnostic tool
to transesophageal echocardiography (TEE) in the evalu-
ation of prosthetic heart valves (PHV).

Several noninvasive imaging modalities are available
for the assessment of PHV function [2]. Transthoracic
echocardiography is usually the first imaging modality to
evaluate suspected PHV dysfunction, but usually offers
inadequate images for making differential diagnosis of
the thrombus, pannus, and vegetation, due to the acoustic
shadowing and low resolution caused by prosthetic mate-
rial. Furthermore, as emphasized by the authors, in-
creased transvalvular flow velocities and pressure gradi-
ents measured by Doppler echocardiography may be
observed due to increased pressure recovery or patient-

prosthesis mismatch in the absence of valvular obstruc-
tion. Thus, an abnormality detected on Doppler echocar-
diography should be further investigated by TEE or car-
diac CT which can be useful for evaluating the etiology
(i.e., thrombus vs. pannus) of the valvular obstruction.
Real-time 3-dimensional (RT-3D) TEE, in particular,
provides better visualization of the atrial and ventricular
sides of mitral prostheses, improves the understanding of
the relation between cardiac structures, and helps in dis-
criminating the pannus from the thrombus [3, 4]. How-
ever, RT-3D TEE has limited ability in the evaluation of
aortic PHV due to the distance between the esophagus
and the aortic valve. Cinefluoroscopy is a noninvasive,
readily available method for detecting PHV dysfunction,
especially in patients with bileaflet prosthetic valves, and
it can play a complementary diagnostic role in evaluating
the disk mobility of the prostheses [5].

Cardiac CT can complement TEE and become an
emerging diagnostic tool in the evaluation of mechanical
prosthetic valves [6]. Attenuation values of the abnormal
masses adjacent to the prosthetic valves may provide quan-
titative data for the differentiation of pannus and throm-
bus formation. Based on the histopathologic differences
between the pannus and thrombus, X-ray attenuation of
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the pannus may be markedly higher than that of the throm-
bus. A few previous studies suggested that the mean CT
attenuation of the periprosthetic mass as a quantitative im-
aging feature may be helpful for discerning the pannus (7,
8]. We previously reported a quantitative approach to dis-
tinguish the pannus and thrombus by means of cardiac CT.
Periprosthetic masses with Hounsfield units (HU) >145
were associated with the presence of pannus formation
with high sensitivity and specificity whereas a lower value
was associated with thrombus formation. Furthermore,
masses with HU <90 were almost always completely lys-
able with thrombolytic therapy [9]. Furthermore, the cine-
CT technique may be very helpful for the evaluation of
suspected prosthetic valve dysfunction in the clinical set-

ting. Electrocardiography-gated cine-CT allows the direct
observation of valve leaflet mobility throughout the car-
diac cycle by means of 4-dimensional (i.e., including time)
image reconstruction. The functional and morphological
assessment of PHV by cine-CT has improved with devel-
opments in image resolution over time [10].

In conclusion, cine-CT is a powerful complementary
tool that can provide a clear motion-picture of normal
valve function in patients with suspected prosthetic valve
dysfunction. Despite the limitations of streak artifacts
and volume averaging, cardiac CT has an incremental
value in identifying and characterizing periprosthetic
masses and can guide the treatment of patients with pros-
thetic valve dysfunction.
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