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Abstract

Color Doppler echocardiography detected an abnormal color flow signal originating from the prosthetic
mitral valve and extending to the left atrium during diastole in an 84-year-old woman with St. Jude
Medical valve replacement. The flow was away from the transducer and almost identical to the left ventric-
ular inflow signal except for the direction. Cinefluoroscopy showed one of the leaflets fixed at systole
whereas the other leaflet was mobile. After reinforcement of anticoagulant therapy, this abnormal color
flow signal disappeared and motion of both leaflets normalized. This color flow signal, presumably a mir-
ror image artifact of the left ventricular inflow caused by the immobilized leaflet, could be a sign of one
leaflet constriction in patients with St. Jude Medical valve replacement.
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INTRODUCTION

Echocardiography is important for the diagnosis
of prosthetic valve dysfunction. Diagnosis of steno-
sis of a prosthetic valve can usually be made based
on increased flow velocity or changing flow pattern
across the valve as well as motion of the leaflets"?.

We describe a case of valve thrombosis detected
as a diastolic color flow signal in the left atrium in a
patient with a St. Jude Medical valve dysfunction in
the mitral position.

CASE

An 84-year-old woman was admitted to our hos-
pital because of sudden onset of palpitation and
dyspnea on exertion. The patient had undergone
mitral valve replacement with a 27 mm St. Jude
Medical valve 13 years earlier and had maintained
sinus rhythm. On admission, heart rate was

B Echocardiography (transthoracic)
H Thrombolysis

140/min with atrial fibrillation. Her body surface
area was 1.12m?. Transthoracic echocardiography
showed a slightly enlarged left atrium and a peak
transmitral flow velocity of 2.5m/sec with pro-
longed deceleration time. A color flow signal origi-
nating from the mitral prosthesis and extending to
the left atrium was seen only in the apical view, and
was not visualized by transesophageal echocardiog-
raphy. We administered urokinase for 4 days fol-
lowed by anticoagulation with a prothrombin time
of 27—30sec for a diagnosis of thrombosed valve.
One week later, cinefluoroscopy showed that one
leaflet was immobilized in all cardiac cycles but the
other leaflet was mobile. The measured opening
angle was 72 degrees and closing angle was 130
degrees (Fig. 1). However, the peak transmitral
flow velocity had decreased to 1.5m/sec. The pul-
monary capillary wedge pressure was as low as 5
mmHg, so electrical cardioversion was performed
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Fig. 1 Cinefluoroscopy scan showing one leaflet fixed during the entire cardiac cycle
Left: Systole. Right: Diastole.
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Fig. 2 Color echocardiogram showing an abnormal color flow signal in diastole from the prosthetic
valve extending to the left atrium (left), and pulsed Doppler echocardiograms demonstrating

a mirror image signal (right lower) almost identical to the left ventricular inflow (right upper)
except for the direction

Blue line showing peak E wave. LV = left ventricle; LA = left atrium.
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which resulted in the disappearance of palpitation
and dyspnea. One week later, pulsed Doppler
echocardiography showed that this color flow sig-
nal was directed away from the transducer and was
almost identical to the left ventricular inflow signal
except for the direction (Fig. 2). Time to peak E
from S, was rather longer in left ventricular inflow.
When the abnormal color flow signal disappeared 6
weeks later, motion of both leaflets improved with a
closing angle of 23 degrees.

DISCUSSION

The St. Jude Medical valve is a bileaflet mechan-
ical valve, so 2 types of the thrombosed valve are
possible : both leaflets may be equally involved or
one leaflet is exclusively involved® . In this patient,
cinefluoroscopy, the gold standard for leaflet immo-
bilization, revealed that one leaflet was fixed during
systole which was successfully treated medically® .

The color flow signal originated from the pros-
thetic valve and extended into the left atrium during
diastole. After improvement of the prosthetic valve
stenosis and maintenance of sinus rhythm, the peak
velocity of this signal decreased as measured by
pulsed Doppler echocardiography. The pattern and
timing of this flow signal were almost identical to
those of the left ventricular inflow but the direction
was totally opposite.

The color flow signal was seen only in the apical
view by transthoracic echocardiography, so was
thought to be an artifact and not a true signal. The
echo beam was reflected by the immobilized
echogenic leaflet and directed to the left ventricular
inflow. Therefore, the echocardiography recognized
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Fig. 3 Schematic drawing of the mirror artifact
The echo beam reflected by the immobilized leaflet is
directed to the left ventricular inflow, forming a mirror
image at the same distance opposite to the prosthetic
valve.
AO = aorta. Other abbreviations as in Fig. 2.

this as a flow over the prosthetic valve making the
time difference between the 2 flow signals (Fig. 3).
The color flow signal in the left atrium was a mirror
image artifact of left ventricular inflow caused by
the echogenic immobilized leaflet. Such artifacts
are known an mirror image artifacts, and usually
result from strong echoes from vessel walls”.

Such mirror image artifacts in color Doppler
images could be as indication of St. Jude Medical
valve dysfunction caused by one leaflet immobi-
lization.
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