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Summary

Cusp motion of the Hancock mitral (MVR) or aortic (AVR) bioprosthetic valve was evaluated
in 26 cases (MVR 11, AVR 12, MVR+AVR 3), and the correlation with phonocardiographic find-
ings was interpreted. Conclusions were as follows :

1. Individual motion of each bioprosthetic cusp could be easily identified by angiocardiography
with specific X-ray projection.

2. Three patterns of cusp motion were demonstrated, i.e., a) biphasic, b) oscillation, and c) box-
like.

3. The following 3 patterns of cusp opening were demonstrated: a) simultaneous and complete
pattern (all 3 cusps open simultaneously and completely), b) delayed pattern (1 or 2 cusps show de-
layed opening), c) incomplete pattern (1 or more cusps open incompletely).

4. In MVR cases (all with Hancock; model 342), almost all cusps showing incomplete open-
ing were situated in the position of the anterolateral commissure side of the posterior leaflet of the host
mitral valve, and these cusps were derived from the right coronary cusp of donner porcine. So, the site
of the cusp in host mitral position and rigidity of the porcine right coronary cusp were thought to be a
cause of incomplete opening of cusps in MVR. On the other hand, delayed opening of cusps in MVR
and both delayed and incomplete opening of cusps in AVR (all with Hancock; model 250) were de-
tected randomly regardless of the site and kind of cusps of the bioprosthesis. Probably, a variety of
the products would be the cause.

ESBREBFE ¥ — BEHREEE Departments of Radiology, *Internal Medicine and
*&] NE **Surgery, National Cardiovascular Center, Fuji-
R SR shirodai 5-125, Suita 565

RHETEEE & 5-125 (T 565)

Presented at the 21st Meeting of the Japanese Society of Cardiovascular Sound held in Tokyo, September 14-15,
1980

Received for publication January 23, 1981

— 359 —



PIRE, KH, #fH, &

5. These abnormalities of cusp opening were neither related with blood flow through the bio-
prosthesis nor configuration of the surrounding cardiac chambers and aorta. Also, these did not al-
ways indicate the prosthetic valve malfunction judged by the cardiac catheterization data and clinical
features.

6. In both MVR and AVR cases, a good correlation was observed between the delayed open-
ing of cusps and the splitting of opening click in the intracardiac phonocardiogram, which was also
frequently observed in the precordial phonocardiogram. In MVR cases, a diastolic rumble in the pre-
cordial phonocardiogram was well correlated with incomplete opening of the cusps. On the other hand,
it was not possible to evaluate the correlation between a systolic ejection murmur and incomplete open-
ing of the cusps in AVR cases.

7. Early detection and follow-up of abnormal cusp motion of the bioprosthesis may be possible

with the mutual use of angiocardiography and phonocardiography.
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BB L (d), FARICHmBEmo 1R pe o
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uic (b) = (¢) £ T 140 msec »3hro> T 5.
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a
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Fig. 1. Simultaneous and complete opening pattern (aortograms with aortic orifice projec-

tion in AVR case).
a: Closing phase.

b: All 3 cusps open simultaneously and completely.
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Fig. 2. Delayed pattern (LLV-grams with hepatoclavicular projection in MVR case: lateral view).

a: Closing phase.
Lower 2 cusps open, upper one (black arrow) being still closed.

b
c: The remained upper cusp opens.
d: Lower 2 cusps (white arrow) close, while the upper one is still open.
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Fig. 3. Incomplete pattern (LV-grams with mitral orifice projection in MVR case).

a: Closing phase.

b: 1 cusp at free wall side of LV (arrow) opens incompletely, while other 2 cusps show complete

opening.
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Table 1. Patterns of cusp opening, and number and site of cusps showing abnormal opening

MVR (13) AVR (15)
1) Simultaneous & complete 2 4
2) Delayed 8 8
1 cusp (D1) 4 3
2 cusps (D2) 4 5
Site A 4 4
B 3 5
C 5 4
3) Incomplete opening 6 5
1 cusp (I1) 5 4
2 cusps (I2) 1 1
3 cusps (I3) 0 0
Site A 0 1
B 6 3
C 1
MVR
[o(0)
co. Sv. DFP Sorp
V/win ml S in e .
10 4 100 50
' 200 ‘
5{ - so{ , : ° Lo . .
. 3 L, L 100 .
S D1 S D 1 S D 1 S D I

Fig. 4. Correlation of patterns of cusp opening with blood flow through the bioprosthesis
in MVR cases.
S=simultaneous and complete; D=delayed; I=incomplete.
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Fig. 5. Correlation of patterns of cusp opening with blood flow through the bioprosthesis

in AVR cases.

S=simultaneous and complete; D=delayed; I=incomplete.
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modilution ¥ 7zi3 Fick HETR®H 7, 4E
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7z (Fig. 6). +7 b biEHF O size (Fig. 6a) <,
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Fig. 6. Measurements for evaluation of mor-
phological characteristics of the bioprosthesis
and surrounding cardiac components (on lateral
view of the hepatoclavicular projection).

Parameters (a-f) are explained in this article.
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b, FEFEMREREN L OREBRE L Th 55,
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DMEERR? O IHRROBERIBER &, Wik
HIZTLIZB S hChbote. ERBEEB-> T
MEEE 2T XIER G2, FRIAKEE LY
SE L TWL DRFER ST .

Valve Gradient

| ©© e
10 ® ©
30 ®
[ ]
© e ..
. 20 ) ®
5 ° .
. H
[ 10
L ]
]
°of s b | ol s p I
MVR AVR

Fig. 7. Correlation of the prosthetic valve
gradient with patterns of cusp opening.
MVG=mitral valve gradient; AVG=aortic valve
gradient; S=simultaneous and complete; D=de-
layed; I=incomplete; (®: D+1I (combined case).
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Table 2. Patterns of cusp closure and correla-
tion with regurgitation of the bio-

prosthesis
MVR (13) AVR (15)
1) Simultaneous closure 7 5
Regurgitation + 0 3
— 6
? 1
2) Delayed closure 6 10
Regurgitation + 1 5
— 4 5
? 1

(delayed pattern) 23% v (Fig. 2), #%#&i3HLH
BOWFROAZ — iz bEL T, FhoR
112 1/60~1/30 2B T, FREMBHEITHES L
L, FBEERRVEICHAET 3HA LHIC
RBPE OB, ZODZTORWER LI -
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#t L7 23 EBR IR b i 5 7= (Table 2),
2. Hancock HFHLRENAE&OEE DRI
DRLEFRZ MVR 0~<13 g 11 ] ot

BT, 5B 1043 12 E R O EIOE Lt

T& 7. AVR TR~ 15 44 12 fl CLRLE

PREFTE, 12 F12461T BT & AR T

Holz.

Fig. 8 13 Fig. 2 (TR Lo BHERI 5 L B A5
EZERNLRLE T, LA ICEMED click 2388
»ohi: (Fig. 8a~c). Z D LFR & LERFLY
ey Fig. 2 iR b & E# G LT 5 L,
click a ZFULHD2HL 0 HhkEE L —5 L,
mitral opening click (MOC) r%x &h %28,
BRIc—FROBAKD click ¢ L —F LT,
% Z T Hancock HERBLICER» N 2LHKT
% click ®5%, —HEHRBAKETHELE
%, FEFTLRLE L OSSR R 2 OER

|

i

J
.

R

|
%
L]

v

Fig. 8. Intracardiac phonocardiogram in LV (MVR case with delayed pattern of cusp opening:

same case shown in Fig. 2.).

ECG=under pacing rhythm; LV dp/dt=LV pressure time derivative; PCG =phonocardiogram;

LV=LV pressure; LA=LA pressure; I=first heart
clicks.

sound; II=second heart sound; a, b and c=
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M oW TR L. &b EILERR L b3t
H.U7z#8, Fig. 2, Fig. 8 TR L 7Bl BER
YERTE, BORO X D R REKOENIZ 120~
160 HEEETH Y, i s click 3EH
o opening click DAL LTHRHAsh B LIT
BB, —J, FREAS O T FEkC closing
click m4yEiL LT &HshBFE», MVR,
AVR :r 4T R zhzRIE, IFLWIAK
ek & R DERMIC—B T B7cw, closing click
DbFEREHBEILALE CHIRAEL, £<E
HEEETH -T2 Shics LRERER KRR
Ak, FOORESELTHY, BER L RY
»7T MVR 255 diastolic rumble, AVR
I21F % systolic ejection murmur & DOxpiEA
WY LEx, ThERiILEL.

Table 3 ¥ MVR ToOHRREK ¥ — v &l
ALER X oL FICBT 5 MOC, diastolic
rumble PEFZERLEZ LD THS. LALET
Table 3. Correlation of phonocardiographic

findings with patterns of cusp opening
in MVR cases

Intracardiac Precordial
PCG PCG

Case Pattern MOC Rumble MOC Rumble

1 s 1 +
2 S 1 + 1 —
3 DI 2 £ 0 -
4 D2 2 + 2 +
5 D2 1 + 0 -
6 DI 2 ’ 2 _
7 DL, 2 + 2 +
8 D211 1 + 1 +
9 12 + 2 +
10 noo1 + 3 +
11 noo1 ? 0 —

S=simultaneous and complete; D1=1 cusp de-
layed; D2=2 cusps delayed; I1=1 cusp incomplete;
I2=2 cusps incomplete; MOC=number of mitral
opening clicks.

iz MOC BEZRANTH-oL bIRXPLTL, EX
NTZ I < LRI & rumble L L7225,
2 EFITE KBIRAYFHET OER D B DY
rumble D7 % HIFE T &7 2o 7 (EH 6, 11).
F#gic Table4 1= AVR TORREEHR S F —
vE, DAL BX AT 815 aortic
opening click (AOC), systolic ejection murmur
OBEEE T, LALETIE AOC, ejection
FFh b RBIIRE A TIR R b 7.

Table 3 1243 X 5ic, MVR Ti3EBHER 6
il 4 gl LROE CEE o MOC 2bh, &
RO Z — TR Dol I
Fcb MOC HZaEsnRt 54% 34, EER
fREfERLTW . %7 Table4 DX 51T,
AVR < BRI 6 fih 5 flic. AOC &2 H
b, HALET S AOC 53U 0B LRI
Y. LizatoT MVR, AVR & L LB
JBIE L opening click 4y ZUIBAFRARL, AL

Table 4. Correlation of phonocardiographic
findings with patterns of cusp open-
ing in AVR cases

Intracardiac Precordial
PCG PCG
Case Pattern AOC Ejection AOC Ejection
SM SM
1 S 2 + 2 +
2 S 1 + 1 +
3 S + 1 +
4 D1 1 + 1 +
5 D2 2 + 0 +
6 D1 2 + 2 +
7 D1 2 + 2 +
8 D2 3 + 2 +
9 D2 2 + 1 +
10 D2, I1 2; + 1 +
11 11 1 + 2 +
12 12 1 + +

AOC=number of aortic opening clicks; ejection
SM =systolic ejection murmur. Other abbreviations:
see Table 3.
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TTER B R LA O (I8 Fp 14 S Bl 23
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