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Summary

Seventy patients with bioprosthetic mitral valve were examined to study the applicability of the
Doppler techniques including pulsed, continuous wave and color Doppler echocardiography in
diagnosing and evaluating the severity of prosthetic valve dysfunction.

The study population consisted of 70 patients who underwent mitral valve replacement (45 patients
with Hancock valve, 13 with Angell-Shiley valve, 10 with Carpentier-Edwards valve). The dysfunctions
were transvalvular regurgitation in 20 instances and paravalvular regurgitation in three, all of which
were confirmed at surgery. A control group of 47 patients with the normally functioning porcine
prosthetic mitral valve were also studied.

Diastolic transmitral flow patterns were recorded from parasternal and apical approaches using
color Doppler echocardiography, and the direction of the flow was definitely identified on the flow
image. Transmitral flow signals spread from the mitral orifice to the mid-portion of the interventricular
septum, and its direction was perpendicular toward the mitral ring in all cases. Flow velocity pat-
terns in the left ventricle and atrium were recorded in the apical long-axis view of the left ventricle or
apical four-chamber view using pulsed (high pulse repetition frequency) and continuous wave Doppler
techniques.

Two dynamic alterations in patients with the porcine mitral valve were evaluated from 1) the peak
velocity and pressure half time (PHT) of transmitral flow in early diastole, and 2) the regurgitant
jet in the left atrium indicating transvalvular or paravalvular regurgitation.

The results were as follows:

1. Normally functioning porcine mitral valves were characterized by peak velocities (PV)<1.82
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(mean +SD 1.44+0.27) m/sec and PHT <180 (mean+SD: 135+30) msec. In 23 patients with prosthe-
tic valve dysfunction documented at surgery, peak velocity (mean+SD 2.23+0.19 m/sec) was signifi-
cantly greater (p<.001) than that of patients in the normally functioning prosthetic valves, and PHT
ranged from 135 to 340 msec (mean+SD: 226 +81 msec).

2. Among the 23 patients with porcine valve dysfunction, a harmonic striped pattern were re-
corded at the mitral valve levels in eight patients. All these patients had a musical murmur, and their
peak velocity was more than 2.0 m/sec, but the PHT was less than 180 msec in seven patients. In these
patients, valvular tears without calcification were confirmed at surgery.

3. In three patients with paravalvular leakage, the velocity of the regurgitant jet measured using
the apical approach reached 4.5 m/sec to 7.0 m/sec. The other approaches were not suitable for such
measurement because of interference or eccentric sites.

We concluded that the present technique using pulsed (high PRF) and continuous wave Doppler

has great potential value for evaluating bioprosthetic valve dysfunction.
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Fig. 1. Diastolic flow pattern of the porcine mitral valve in the long-axis view of the left

ventricle.

The signal spreads from the mitral orifice toward the mid-portion of the interventricular septum

(IVS) and its direction is perpendicular to the mitral ring.

LV =left ventricle; LA=Ileft atrium.

Table 1. Types of prostheses investigated with
the Doppler technique

Groups
Valves
Dysfunction Normal function

Hancock 14 33
Angell- 4 9

Shiley
Carpentier- 5 5

Edwards

Total 23 47
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Fig. 2. Apical long-axis view of the left ventricle and pulsed Doppler (high PRF) and con-
tinuous wave (CW) Doppler recordings of a patient with transvalvular leakage (same pati-

ent as in Fig. 1).

Both recordings show increased early diastolic velocities approaching 2.2 m/sec.
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2. Peak velocity & PHT

Peak velocity X, FEiEARAELREETI1X 1.92 m/F
~2.42 m/#) (mean+SD : 2.23+0.19 m/$),
#cix 1.20m/#~1.80 m/f (mean+SD: 1.54
+0.19m/f) DEEB LN, WMEMICIERERZE
(p<0.001) A4 bhi (Fig. 3). PHT izon<T
X, BERER 283 135 msec ~ 430 msec (mean+
SD: 226+81 msec) X IE4# Tt 70 msec ~ 180
msec (mean+SD: 132+28 msec) T, HiHTH
BEhmiE (p<0.01) 2R L7, —HERY O
B 26 (Fig. 3). EHEBE A7 HliconT, #
#in 4 X & peak velocity, PHT & oBi{Rizown
THikT+ 5L (Figs. 4, 5). wWIShbREGF 1 <
LORCHEE RO o712, PHT 3Hih
A ZBPKREL R BIRE, LRRMEE & HEHAN
Hbohic.
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Fig. 3. Comparison of peak velocity (Pv) and
pressure half time (PHT) between dysfunction-
ing group (A) and normally functioning group (B).

The peak velocity is significantly increased in
dysfunctioning valves.
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Fig. 4. Comparison of peak velocity to valve
sizes in 43 patients with the normally function-
ing valve.

H=Hancock valve;; A-S=Angell-Shiley valve; C-
E=Carpentier-Edwards valve.
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Fig. 5. Comparison of PHT to valve sizes in 43
patients with the normally functioning valve.
Abbreviations: see Fig. 4.
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Fig. 6. Striped harmonic pattern from a patient with transvalvular leakage (same patient as in

Fig. 2).

Pulse wave Doppler recording shows a harmonic striped pattern at the prosthetic valve area superimposed
on the velocity of mitral regurgitation (A). Harmonic striped pattern changed in 6 months (B).
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Fig. 7. Comparison of peak velocity (Pv) and
PHT in patients with a musical murmur (group
A,) and without it (group A,).
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Fig. 8. Photographs of the porcine valve from a patient with a musical murmur as shown

in Fig. 6.

Radiographs of the valve (left side) show a tear without calcification at the free cuspal edges.

—935—



o, kR, R, @

CW-DE

TOWAR D

rnEa B

BC"

PW-DE(high PRF)

‘m'MA' .Wﬂh

*S5mys

e N A ) SN A N

H:OM
o1
i AWAY
3 ;
4 \

WH ’

Fig. 9. Apical four-chamber view and pulsed Doppler and continuous wave Doppler
recordings from a patient with paravalvular leakage of porcine mitral valve.
The velocity of the regurgitant jet is 4.4 m/s by both methods and the site of the leakage is con-

firmed at surgery.
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