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cine aortic bioprosthesis
by M-mode and cross-
sectional echocardio-

graphy
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Summary

Echocardiography was performed on 10 clinically stable patients with porcine aortic bioprosthesis,
after the same sort of valve was evaluated in the water bath by M-mode and cross-sectional echocar-
diography at varied angle resulting in improved understanding of echo-source. In vivo observation,
strong and well defined two separate bands echos were recorded from the anterior and posterior aspects
of the stent. Within the two bands of the dense stent echoes, fine leaflets echoes were recorded. Suture
ring echo was clear when the ultrasonic beam intersected vertical angle, although it was not so clear
at an angle of 30°. In vitro experiment, external diameter was measured more or less than 2 mm of the
true stent diameter. The maximal excursion of the anterior stent was 3 to 9 mm (mean 6 mm) with
a mean systolic slope of 19 to 42 mm/sec (mean 24 mm/sec) and diastolic slope of 19 to 42 mm/sec (mean
24 mm/sec). In 8 of 10 patients it was possible to record an xenograft leaflet. Leaflet excursion was 13
to 18 mm (mean 15 mm). The diastolic slope of the anterior leaflet ranged from 9 to 30 mm/sec (mean
20.3 mm/sec. Left ventricular outfrow tract was 8 to 23 mm (mean 12.8 mm) at end systole and 14 to
23 mm (mean 15.8 mm) at end-diastole. Q-C time was 0.04 to 0.01 sec (mean 0.07). Tilting motion
and systolic anterior and diastolic posterior motion of the heterograft was clearly recorded in cross-
sectional echocardiogram. Echocardiography is useful in evaluating the porcine aortic heterograft
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bioprosthesis.
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Fig. 1. In vitro echocardiogram and photograph of a porcine heterograft aortic valve

(Hancock valve).

Upper right panel shows M-mode scanning from top of the stent to valvular ring (from 1 to 3 in
Fig.). Lower left panel shows the valve closed and the lower right panel the valve slightly opened

by the finger.
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Fig. 2. In vitro echocardiogram and photograph of a porcine heterograft aortic valve (Han-
cock valve).
Left panel shows vertical angle recording and right panel 30° angulation recording.

Table 1. Echocardiographic measurements of the porcine heterograft (Hancock valve) bioprosthesis

Case Age HR Valve Stent diameter LVOT Anterior stent movement Leaflet E-F Q-C Septal

size - - sepa- slope time motion
External Internal ED ES Excursion Systole Diastole ration

(mm) (mm) (mm) (mm) (mm) (mm/sec)(mm/sec) (mm) (mm/sec)

1. FK 51 M 72+ 31 30 23 14 12 6 37 20 13 30 0.04 »p
2.CO 30 F 78 31 31 22 15 8 9 33 25 13 24 0.08 n
3. MK 42 F 96* 29 30 21 15 12 5 24 19 18 10 p
4. YT 37 F 95 29 27 20 14 12 3 25 20 17 21 0.1 p
5. SU 52 F 93* 29 27 24 23 23 5 22 40 15 28 p
6. KW 25 F 8 29 29 23 15 12 9 24 24 18 21 0.07 p
7. KM 31 F 90 31 31 25 15 11 5 15 22 15 9 0.06 p
*8. EY 27 F 43 31 31 27 6 36 30 15 20 0.14 p
*9. KK 63 F102* 31 30 25 7 18 20 p
**10. NY 15 M 58++ 31 30 24 8 15 42 p

*: bioprosthesis in tricuspid position, **: bioprosthesis in pulmonic position, *: atrial fibrillation,
++: 1-st grade A-V block, p: paradoxical septal motion, LVOT: left ventricular outflow tract, ED:
end diastole, ES: end systole.
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Fig. 3 Echocardiogram of the normally functioning stent mounted aortic heterograft

(Hancock valve) in the mitral position.

The linear echoes of the valve leaflets (V) are recorded between the thick parallel bands echoes
of the anterior and posterior stents. The diagram shows how the measurements were made. 1: ex-
ternal diameter, 2: maximal diastolic leaflet separation, 3: internal diameter, 4: systolic slope of anterior
stent movement, 5: diastolic slope of anterior stent movement, 6: E-F slopes of the anterior leaflets,

7: excursion of the anterior stent movement.

RV: right ventricle, LA: left atrium, AS: anterior stent ,PS: posterior stent, PCG: phonocardio-

gram, ECG: electrocardiogram.
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Fig. 4. Echocardiogram of the normally functioning stent mounted aortic heterograft
(Hancock valve) in the tricuspid position.
Right to left scan from the bioprosthesis to the left ventricular cavity. Anterior stent echo (AS) dis-
appears abruptly.
V: valve leaflets, PS: posterior stent, RV: right ventricle, MV: mitral valve.
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Fig. 5. Long-axis cross-sectional echocardiogram of the normally functioning stent mount-
ed aortic heterograft (Hancock valve) in the mitral position.

Upper panel shows the long axis kymogram. Middle panel shows stop-action in systole and lower
panel in diastole. Heterograft moves anteriorly in systole and posteriorly in diastole.
LA: left atrium, AO: aorta, RV: right ventricle, AS: anterior stent, PS: posterior stent, V: valve

leaflet, LV: left ventricle.
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Fig. 6. Short-axis cross-sectional echocardiogram of the normally functioning stent mount-
ed aortic heterograft (Hancock valve) in mitral position.
Upper panel shows the short axis stop-action in systole and lower panel in diastole. Heterograft

closes in systole and opens in diastole.
RV: right ventricle, LV: left ventricle.
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Fig. 7. Real time cross-sectional and M-mode echocardiograms of the normally func-
tioning stent mounted aortic heterograft (Hancock valve) in the mitral position.

Upper left panel shows the long axis cross section and upper right short axis cross section at the
level of the heterograft. Heterograft shows anterior-posterior motion and tilting motion.

RV: right ventricle, LV: left ventricle, AO: aorta, LA: left atrium, AS: anterior stent, PS: pos-
terior stent, V: valve leaflet, ECG: electrocardiogram, PCG: phonocardiogram.
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