Journal of Cardiography 15: 1137-1144, 1985

Biosv 2 F 77 —%IT  Functional transvalvular
& 5 Bjork-Shiley K&k regurgitation in patients
FOEBBYHTROBM © & with Bjork-Shiley aortic
(FpBEEA 2 & OEAIC  yalyes: A pulsed Dop-

&1 B HEERITOWT pler echocardiographic

study

HH O Kiyoshi YOSHIDA
=) fli— Junichi YOSHIKAWA
TN ¥ Hiroshi KATO

R ¥s= Koji YANAGIHARA
BT E AL Fukumaru OKUMACHI
MR R Katsumi KOIZUMI
AE f&— Kenichi SHIRATORI
®E BA Takahisa ASAKA

gk A Kenji SUZUKI

Fait = Hiroshi INANAMI

Summary

It is well known that a small amount of regurgitation occurs through Bjérk-Shiley valves. Obvi-
ously, this functional regurgitation is related to the construction of the Bjérk-Shiley valve, wherein the
disc does not overlap the ring, but fits within its orifice, leaving a minimal space between the edge of
the disc and the ring.

The aim of this study was to evaluate the clinical significance of regurgitation in patients having
Bjork-Shiley valves in the aortic position by pulsed Doppler echocardiography. The study group
consisted of 46 patients with normally functioning valves and five patients with malfunctioning valves.
Valve dysfunction resulted from paravalvular regurgitation in three, and thrombosed valves in two
(confirmed by surgery and angiography).

Using pulsed Doppler echocardiography, aortic regurgitation was observed in 29 of the 46 nor-
mally functioning Bjork-Shiley aortic valves. Among these, regurgitant flow signals were constantly
located in the vicinity of the valve ring in the left ventricular outflow tract. Therefore, these regur-
gitant flow signals were considered to represent functional regurgitation of the Bjérk-Shiley valve.
Aortography was performed for 11 of the 46 normally functioning Bjérk-Shiley valves, and there
was minimal transvalvular regurgitation in all. In all of the five malfunctioning Bjérk-Shiley aortic
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valves, aortic regurgitant flow signals were detected by pulsed Doppler echocardiography, and the
maximal distance of the regurgitant flow signals from the Bjérk-Shiley valve ring was more than 0.5 cm.
However, it was difficult to differentiate transvalvular regurgitation from paravalvular regurgitation
using pulsed Doppler technique alone.

These findings indicated that pulsed Doppler echocardiography is useful for detecting functional
regurgitation and for diagnosing malfunctioning Bjérk-Shiley valves in the aortic position. However,
it is difficult to differentiate transvalvular from paravalvular regurgitation using pulsed Doppler echo-
cardiography alone. ’
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Fig. 1. Pulsed Doppler echocardiogram of a patient with a normally functioning Bjork-
Shiley valve in the aortic position.

Diastolic turbulence is observed in the left ventricular outflow tract just beneath the Bjérk-Shiley
valve. The maximal distance of the regurgitant flow signals is less than 0.5 cm below the normally
functioning Bjérk-Shiley valve.

Fig. 2. Aortogram of a patient with a normally functioning Bjoérk-Shiley valve in the
aortic position.
A small amount of subvalvular regurgitation is observed.
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Fig. 3. Two-dimensional contrast echocardio-
gram (aortic injection) of a patient with a nor-
mally functioning Bjork-Shiley valve in the
aortic position.

Contrast echoes are observed in the left ventricular
outflow tract because of functional transvalvular
regurgitation. In this case, pulsed Doppler echo-
cardiography fails to detect the regurgitation flow
signals.

Blgishe (Fig. 3).
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Fig. 4. Pulsed Doppler echocardiogram from a patient with the malfunctioning Bjork-
Shiley valve in the aortic position (paravalvular regurgitation).

Diastolic turbulence is observed in the left ventricular outflow tract. The maximal distance of the
regurgitant flow signals from the ring is more than 0.5 cm.
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Fig. 5. Echo- and phonocardiograms of a patient with malfunctioning Bjork-Shiley aortic
valve (thrombosed valve).

The region in which the regurgitant signals are detected is shown in the cross-sectional image (upper
panel). Before the infusion of Urokinase (left upper panel), this region is large and the phonocardiogram
shows an early diastolic murmur and no closing click (left lower panel). After the infusion of Uro-
kinase (right upper panel), the region becomes narrow and the phonocardiogram shows a closing click

and no diastolic murmur (right lower panel).

IEFHBERTHAON S WL R U E o ik v
paravalvular leakage # ZHEHIELTWn5. £h
M, WPEY F SR WP T 2 S I RE
REFLDWTERTDH 25, < HWRHOSE
13, IEFERES D HEREAR 2T 0BT KT b
BLrEIZLNS.
MAEEFTIX, JRFRIC X Dy 7 v okt
PR b+ 5 2 L ABlIg SR, RidiE->T
IR L M o FREE A BRI B i oSy
2« K75 =S e ik nw Bl AR

RIIcE b THHATH 2 LA 5.

& =
M L2 - R 75— X ) Bjork-Shiley:
KEMRF A2l sh b2 & &8 L
Tz. L2 LAadis, KiEFATIEEEREOZE
C—EDRAEFETSLOTH B LMLk
E:3 )
Bjork-Shiley FpCix & < b0 Wi 1F1E

— 1142 —



Fig. 6. Bjork-Shiley valve in the closed position.
The disc fits within the orifice leaving a minimal
space between the edge of the disc and the ring, which

is shown as an annular eclipse by red-color light
projected from behind of the valve.
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