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Summary

A case with the malfunction of a Starr-Edwards caged-lens mitral prosthetic valve was presented
with her clinical, phonocardiographic, and echocardiographic findings.

The patient was a 24-year-old female with a history of rheumatic fever at 12 years old, which was
subsequently followed by severe mitral regurgitation and mild aortic regurgitation. She underwent mitral
valve replacement with a model 6500 Starr-Edwards caged-lens prosthetic valve for severe mitral
regurgitation at 20 years old. Mild aortic regurgitation was left untreated. Her postoperative course was
uneventful with digoxin, warfarin and penicillin until 2 and a half years after the implantation, when she
acutely developed progressive symptoms compatible with acute pulmonary edema. Physical examination
revealed mitral regurgitation and pulmonary edema, which were not present previously. The cocking of
the disc of the valve was shown on fluoroscopy. The abnormal findings on phonocardiography and echo-
cardiography described below were noted. The reduction of heart rate induced by g-blocker was soon
followed by improvement of subjective symptoms. Without surgical management, cocking of the
poppet disappeared spontaneously in 1 month with subjective improvement. She repeated 3 more episodes
of similar transient malfunction of the prothetic valve with complete recovery. In the 4 episodes her
symptoms with malfunction varied from palpitation to biventricualr failure. Phonocardiographic ab-
normalities included reduced opening click (OC), absent OC, shortened interval from the second sound
to OC (A,-OC), prolonged A,-OC, regurgitant systolic murmur, and medium pitched mitral diastolic
flow murmur (flow DM). Echocardiographically, findings such as partial closure, partial opening,
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delayed opening, and failed opening were noted.
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Figure 1. ChestX-ray on 1st admission (Oct. 2,
1973).
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Figure 2. 12-lead ECG (March 20, 1976) after recovery from 4th episode of malfunction.
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Figure 3. Course of A»-OC interval during 1st admission.
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Systole

Diastole

Figure 4. Cinefluorography during 1st admission showing cocking (regurgira-
tion) (left) and limited diastolic excursion of the disc (right).
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Figure 5. Echocardiogram recorded during 1st
admission.

Note partial opening in one beat and partial closure
in another.
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Figure 7. Chest X-ray on (Dec. 19, 1973), after
recovery from 1st episode of malfunction.

Cardiac size significantly reduced compared with
that on admission.
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Figure 6. Simultaneously recorded PAW pressure and LV pressure.
Note significant diastolic pressure gradient across the prosthetic valve and

prominent V wave in PAW.

PAW: pulmonary artery wedge pressure, LV: left ventricular pressure.
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Figure 8. Phonocardiogram demonstrating occasional mitral regurgitation with regurgitant
systolic murmur, shortened A»-OC interval (S2-OC), reduced. OC, and medium pitched diastolic
murmur which follows immediately after OC.
Note also musical systolic murmurs in the other beats followed by diastolic murmurs reduced in intensity.
MSM : musical systolic murmur, RSM: regurgitant systolic murmur, DM : diastolic murmur, Ss: second
heart sound, OC: opening click, CC: closing click, 3L.SB: 3rd interspace along the left sternal border, ECG:
electrocardiogram, E: earlike, L: low frequency, M: medium frequency, H: high frequency.
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Figure 10. Simultaneous recording of phonocardiogram, carotid pulse tracing and echocardiogram.
Carotid pulse wave, and echocardiogram demonstrating occasional malfunction of the prosthetic valve
with partial closure (echocardiogram), regurgitant systolic murmur (phonocardiogram) and low out put
pattern (carotid pulse wave). Note also additional shortened S2-OC interval and unclear OC immediately
followed by medium pitched decrescendo diastolic murmur in the following diastolic phase.
CC: closing click, S2: second heart sound, OC: opening click, DM: diastolic murmur, PCG: phono-
cardiogram, 4L: 4th left interspace, Carot: carotid pulse wave, ECG: electrocardiogram.
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Figure 11. Phonocardiogram demonstrating delayed OC (prolonged A»-OC interval), medium
to high pitched decrescendo diastolic murmur which follows immediately after OC.

CC: closing click, S2: second heart sound, OC: opening click, DM diastolic murmur, 3LSB: 3rd interspace
along the left sternal border, ECG: electrocardiogram, E: earlike, L: low frequency, M: medium frequency,

H: high frequency.
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Figure 12. Simultaneously recorded carotid pulse wave and phonocardiogram demonstrating
absent OC in the diastolic phase following the 2nd beat and significantly reduced ejection time
in the next (3rd) beat.
Note also absent diastolic murmur.
CC: closing click, Az: aortic second sound, P2: pulmonary second sound, OC: opening click, DM : diastolic

murmur, ECG: electrocardiogram, Carot: carotid pulse wave, 3LSB: 3rd interspace along the left sternal

border, E: earlike, L: low frequency, M: medium frequency, H: high frequency.
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Figure 13. Simultaneous recording of echocardiogram and phonocardiogram demonstrating
delayed or failed opening (echocardiogram), which corresponds to prolonged S,-OC interval or
absent OC, respectively.

Note that every OC is followed by medium pitched decrescendo diastolic murmur and when OC is not
present (last beat) such a diastolic murmur is no longer present. CC: closing click, Ss: second heart
sound, OC: opening click, PCG: phonocardiogram, 2L: second left interspace, ECG: electrocardiogram.
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Figure 14. Simultaneous recording of phonocardiogram and echocardiogram demonstrating
diastolic (partial) closure (echocardiogram) followed by reduced closing click (phonocardiogram).

CC: closing click, S2: second heart sound, OC: opening click, PCG: phonocardiogram, ECG: electro-
cardiogram.
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Table 1. Summary of the four episodes of malfunction of the prosthetic valve

1st Admission 2nd Admission 3rd Admission 4th Admission
Oct 1 -Dec 20 ‘73 Sept19-0ct19 ‘74 | Jan 13-Jan 21°76 Feb 28 '76-
Symptom acute LV failure acute BV failure palpitation palpitation
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3 s 3 A 15
wQGAOOGEE G 0 | g G
=
10.2 10.17 11.7 12.17| 9.20 9.27 9.30 11.8 113 117 3.2 3.2 3.3
C
reduced OC riduc(-:doz reduced OC absent OC
PCG abser, A BemitE prolonged A:-OC
T variable Az-OC b shortened A:-OC | double CC
prolonged A:-0C )
Auscult holo SM Z fI DM variable CC
holo SM < flow DM Sl holo SM T flow DM | holo SM T flow DM
double CC
partial closure partial closure 4 delayed opening
Echa partial opening delayed opening partial closure failed opening

LV failure: left ventricular failure, BV failure: biventricular failure, Fluoro: fluoroscopy, PCG: phonocardio-
gram, Auscult: auscultation, OC: opening click, A2-OC: interval from second sound to OC, holoSM: holo-

systolic murmur, DM : diastolic murmur, CC: closing click, Echo: echocardiogram.
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Figure 15. Schematic representation on mecha-
nism of medium pitched decrescendo early
diastolic murmur (flow murmur).

For details: see text.

LV: left ventricle, Ao: aorta, LA: left atrium.
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