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Summary

Three hundreds and fifty-three cases of artificial valve replacement were performed at the
Heart Institute Japan, Tokyo Women’s Medical College until June, 1973. Of these, 36 cases of
normally functioning prosthesis including 13 cases of SAM (disc type), 11 cases of Bjork-Shiley
prosthesis on mitral valve and 6 cases of SAM, 6 cases of Bjork-Shiley prosthesis on aortic
valve were studied. The criteria judging the case as normally functioning prosthesis after the
operation are as follows and all following items must be satisfied; 1) improvement of clinical
features at least one grade of NYHA functional classification, 2) decreased cardiothoracic ratio
on chest X-ray films, 3) no evidence o"congestive failure, and 4) no episodes of embolism.

After the mitral replacement with SAM prosthesis, closing and opening clicks are single or
closely split with the interval of less than 20 msec. Opening click coincides with the O point
of apexcardiogram or slightly precedes it. IIA-OC interval varies from 70 to 100msec and its
mean value is 84msec. Mild systolic ejection murmur may be audible or recorded at left lower
sternal edge probably d § to protrusion of prosthetic valve into the outflow tract of left ventri-
cle.

After the mitral replacement with Bjork-Shiley prosthesis, closing click is preceded by small
vibration and its interval is less than 10msec. Opening click consists of two components: OC;
and OC,. The initial component (OC,) is thought to be produced by an initiation of mitral
opening movement and the latter (OC,) coincides with the O point -of.:apexcardiogram. Each
of these components is followed by small vibrations. Mid-diastolic rumble and the third sound
may be audible and recorded at apex. The filling wave of apexcardiogram shows relatively
rapid. These indicate the ventricular filling is better in Bjork-Shiley than SAM prosthesis.

After the replacement of aortic valve by SAM prosthesis, OC and CC are single or closely
split with the interval less than 20msec. The systolic ejection murmur of grade 2-3/6 is audible
and is thought to be produced by turbulent flow at the prosthesis.
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After the replacement of aortic valve by Bjérk-Shiley prosthesis, multiple opening clicks
superimposed on systolic ejection murmur are audible and recorded, but distinct click at the
initiation of ejection, seen after the aortic valve replacement by SAM prosthesis, is not recorded.
Closing click is loud and single or closely split with the interval less than 10msec. The systolic
ejection murmur is audible and soft with grade 1-2/6.

In regard to systolic time intervals after the aortic valve replacement, ejection time is
prolonged in cases with SAM prosthesis but is normal range in cases with Bjérk-Shiley pros-
thesis. Pre-ejection period shows no difference between two prosthesis. Carotid pulse tracing
shows anacrotic shoulder in SAM prosthesis but it is not distinct in Bjork-Shiley prosthesis.
These facts indicate that the resistance of blood flow is less at Bjérk-Shiley than SAM pros-
thesis because good central blood flow is obtained at Bjork-Shiley prosthesis.

Key words

aortic valve replacement
mitral valve replacement
SAM valve prosthesis
Bjork-Shiley valve prosthesis
opening click

closing click

FUL®IC
ATHEREEGEA 520N, ALHFOKRE
DIEH HE b 2 BRI ICHREICIBET 5 ¢ & ikIE
WieKkUT s> Tx o, AL BEINILY,
MZBEPHIFICL > TATH ORI 3 5 [
BhE, REEPLDAZOFEHEIC  5h, KIT
RERIELISCTT.
bhvbhid, HESELLE KBgEE iis T SAM
#® malfunction % X 1z U7z SEERI%2HE U,
Z® 5 b 2 Pl PR i Fp iR iR A 5 P R A
FER LR UIY., Z0#% & 5T 5 iER TER
IEFIERFIODEREHE 2R L, 2095 b 24l
HEIETIET U, 3T iC L b BIHARIEN %
MR VRS U, Il HRERIEETD
Steds, DEFERTREES&O0» b, HEcilike
R P REHEFTERD 12 A THRERERE % 35 C
UTW I C EDSTER SN BE 2 2 N % 8 U
1. COLIRATIHAEREOBE 2o 5 FBR
EUTDERBRERIR»EZNLDTH %.
Mg 1964 4E > 5 1972 4E % T SAM F 273
1, 1972 4> 5 1973 45 6 A % T Bjork-Shiley $
80 HlO N LApEH 2 36 C 75> 1P, ATHHIEH

KN T ARROLDERFTR2HA C L, i
LREDER L BWEATH . 4 [H i3 SAM#F,
Bjork-Shiley f# D IEH A THRLF KT OV THRES
2INATC.

Mg EHE

19734 6 A % Tic A LHEHRHT % 324 12 353 #
D5 LGP ERR E Utc. HR LI AL MIE
# T (2 SAM # 13 4, Bjork-Shiley # 11 4,
KEIRF T, SAM # 6 {5, Bjork-Shiley # 6
BlTh 5. §NTHMAERY THEOHESE
FEDDH B b DIZEATHIEN. ALIHHERETER 5
LS ERAER S NYHA T IEL EWE LI
LD, DIFHOFEDS UL O, DALZDORED 5
NN H 0O, BEEOCKEDZVWLD, ThbH
NTRMGET BEM & Ui,

SAM ##i3 Figure 1 O < teflon® > U AHS
DV EORMIC, ring DDV 3EDFHIEH
WK A BNt disc b - T, T L TOBM
2T B L DI > T W59, Bjork-Shiley
A EOARICTRAMN, FEHMOD 2 5D cage
leg TR H, ZOMIT disc I EFNTN 3.

— 150 —



E®ALR

SAM

Bjork-Shiley

Figure 1. SAM valve prosthesis (left) and Bjork-Shiley valve prosthesis (right).

SAM valve prosthesis consists of both the disc connected with the supporting ring by three legs and the valve
ring molted by teflon. The disc moves upward and downward. Bjork-Shiley valve prosthesis has a free-floating
disc in a stellite cage. The outflow cage leg in the central excavation of the disc will keep the rotating disc in
place. The disc tilts open to 50 degrees in the mitral, 60 degrees in the aortic valve prosthesisﬁ).
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Figure 2. Phonocardiograms and apexcardiograms of two patients (A,B) with mitral SAM prosthesis.
The closing click(CC) and the opening click(OC) in each case are closely split within 20 msec. I15-OC
interval of case A and case B is 80 and 110 msec, respectively.

3

| 2
clc

GRS LR R g T T L
Figure 3. Phonocardiograms and apexcardiograms of two patients (A,B) with mital Bjork-Shiley prosthesis.
CC has a large single vibration. OC has two distinct vibrations and the latter vibration of OC(OC,) coincides
with the O point of ACG in case A or slightly precedes to the O point in case B. II,-OC, interval is 120 msec in
case A and 110 msec in case B, respectively.
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Figure 4. Phonocardiograms and carotid pulse tracings (CPT) of two patients (A,B) with aortic SAM prosthesis.
OC and CC noted to be a single vibration. The moderate systolic ejection murmur and the anacrotic shoulder

of CPT were recorded.
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Figure 5. Phonocardiograms and carotid pulse tracings of two patients (A,B) with aortic Bjork-Shiley
prosthesis.

In case A, multiple opening clicks (c) were recorded just before the upstroke of CPT and superimposed
on the systolic murmur, which was in short duration and mild intensity. CC had a single vibration. In case
B, opening clicks superimposed on the slight systolic murmur were recorded in early systole. CC had a
small vibration before the large one.
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Figure 6. Systolic time intervals of patients with aortic prosthesis.

ET: ejection time, PEP: pre-ejection period,R-R: preceding R-R interval on ECG. The solid and dotted
regression lines represent the mean value and its standard deviation of normal Japanese measured by
Sawayama®). ET of patients with SAM prosthesis is clearly prolonged.
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