rxmﬂ\’l_) =] ﬂ /P 2 % 2% (nlﬂl}t No. 59)

T EHIEG] D L5 X
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RHEES P —E ISR
NS

ANTIHERI BRI 5« DG OHED 5 B, & <ic ball variance <2, ATFRICHI 757 % Mkere &
IC X % B 7e malfunction (%, FFOFRBEICL > TEORESHRINS 2 E0BR TR
D, 0L S e BIHEDORIFE RO, 55 IE itk o OBE O RIEIREHED D, bivbiuk
ATFEGRA RO BE 2 EWIC follow-up L, ff COHFRBAHRITL T2, ol 4 6o
LFEWIECIZ B L. Ch b OF M PSR LiooT, 2 2ICliE+5

Fik ETER
e L LTz 4 Bk, RENRAPABA S IR RPN 2 2 G 0F Lic L6, KREIIRS, (40ESds
ZRFOEGFEIED 2 0, MIBFBREC KM L G0 LIC1GITH S (Table 1), =
D5 HZFOMEIFERETH - 7AEG 2 1%, HihEHTH 5 &HE S e e ER L bhieh -
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ODFOREE, M—D0ERIOH—~127r7 3v (727 £EH AC-21 S RO+ X O [l
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A phonocardiography of patients with multiple prosthetic valve replacement
Yoshitaka TAKEDA, Kazuo NISHII, Akihira TSUSHIMA, Sakae ASADA

The Second Department of Surgery, Medical School of Kobe University, Kusunoki-cho,
Tkuta-ku, Kobe, 650
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Table 1. Laboratory data of 4 cases with multiple valve replacement

Age | 1. C. |E K G |[Cathet. |Angio. [Ny [Valve
x| Diag | "R REaTIVARVT P 5 Pua CIA %0 " Rept. | ReSUIt

1 124] AL |60 1anl%

AM| S| MSi | % © |HF| 102 (I 3'2H+++224
ASI 29

2127 "s | 27| AF |+ | — 03| 18] 28 | —

+ MS
FHID| + TI (20) 213 MVR | 36 Days
AVR | Alive

I
[

317 Mst|67) 5 | 4 |4t lise| /250t |1v| "MV
1l

Case

AYR Alive
MVR | 1y 1m
A¥R Died

NY | S|+ TI ‘ 295|"" [+TVR| O M
4 |35 MSi |¢] a2

; 5 MYR Alive
MH| S| TI AF 07 (36) 23 th TVR| 3 M.

Al:aortic insufficiency, MS : mitral stenosis, MSI: mitral stenosis and insufficency,

TI:tricuspid insufficiency. CTR:cardiothoracic ratio, S:sinus rhythm, AF:atrial
fibrillation, LVH or RVH :left or right ventricular hypertrophy, Pp/Ps: pulmonic/
aortic pressure ratio, P-LA :left atrial pressure (parenthesis:mean), C.I.:cardiac
index, VED :left ventricular end-diastolic volume. AVR, MVR and TVR :aortic, mi-

tral and tricuspid valve replacement.
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Figure 1. Phonocardiogram of case 1 (AVR+MVR)

The pulmenic systolic murmur appeared 3 months after replacement and intensi-

fied thereafter. See table 2 for the time intervals of each tracing.
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fhiniiazr AT+MSi, 197142 1231 AVR
+MVR {7, #iroLHENEARL L, Hitkl» Table 2. Postoperative state of each time in-

AT LA LRD Dhieh - liBIRfRc s terval in case 1
| :
RS, 3 A fICEgc 0, i Postop KR Q-MC QAOAOACAC“O

| sec |
% 1ETIL, o RAE L EiPECRE I - (Fi- ‘ ‘
1Tk, chabvlicliishi Fi- 1)y 46 | 0.0 | 0.130 0.195  0.08
gure 1), Q-mitral closing sound (Q-MC), Q- 3 Mo 0.53 0.08 | 0.150 = 0.220 = 0.08

1 yr ().675‘ 0.07 | 0.125‘ 0.240 | 0.065

aortic opening sound (Q-AQO), aortic closing
RR:R-R interval, MC:mitral closure, AO:aor-

sound-mitral opening sound (AC-MO) %o Hie opening, AL : asrtic closurs, MO mites] open-

MIMERTIRE E A L e, rRiloL  ine

fbick b RREFESIERET 212 : Lie- T, %

BB RC S35 AO-AC MV EE LTuv s wnidbivte (Table 2),

HEF2 - BOWO, 27%, &

thinizzir Als+MS+TI, 1971457 JJ13H AVR+MVR Jiw {7, fhi#25 0 o L3I Xaud, L4
I 2 T % b 1S C decrescendo AolURIIAES 200 B S, S AU A F AU B SR O —HE
JBi7e s LSt oo s b 8 2 Hivters, fhihds £ Ol o gkt &, iindogf Lic T i X%
LOTRILV A EBbhic, ZOMEMTE, EOMPcik T AC HFAP0MEE L TEHS h i,
BE IR A L B o fofcdh, OEK LT, OFOMILITE Bo sk biticsy, AO/ACI
FEUShd 1 XD RTH B, HIBMEH LT ORECH O, HIRMCHEE L, B LT 5o R
B b hTeh -1z (Figure 2),

fiEF3  OMO, 17%, &

Minizhr AI+MSI+TI 197145104 5 H AVR+MVR+TVR Jiifi, #itsl # AR L3 2 H D0
FKTIE, HZALFICHKT 2 bR click p3idiEh T b, IR R 2 2 2D 55 % I Dl
Boc k4 585, LERDBERERWECIES 2 2 LENEETSH - 7ons, BUEEHT OB s
% click o#EL BHEL, ofEflickuyTit, TO & MO wifr+sboe#Ex bht, TO
Ladg&hic click ol AC 2 BEHM L THHEIS L ic—E Ligh - fens, AC 25 MO tRdb
h click ORREILZEAERLETH e, ZOREML, FEMWL LM UL, Mgl » AR L,
%3 7 I HiE, MEIRAUS O NG UM S X U, 2D IR S e (Figure 3),

HEGI4 - ZOWO, 3%, &

finizzhr MSI+TIL, 197148121 7 H MVR+TVR Jfifr, #hif%3 » A HOLEKE RS £, Kk
FHER T 2 B D X 5 F U IS e B S T e, S OSERITIE, SR AT Ao
k35 click 2382 IEiEE X N Th 0, FOMISIL IS KSR <, »o> MO, TO o timing (%3 &
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Figure 2. Phonocardiogram of case 2 (AVR+MVR), Atrial fibrillation
Apical systolic murmur was tricuspid in origin. Autopsy proved the completely

mobile prosthetic valves.
post Apex
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Figure 3. Phonocardiogram of case 3 (AVR+MVR+TVR)
Multiple clicks were observed. Tricuspid opening seemed to be earlier than mitral
opening. The systolic murmur in the pulmonary area became louder in the time

course of postoperative state.
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Figure 4. Phonocardiogram of case 4 (MVR+TVR)
Multiple clicks were observed. The systolic murmur as seen in AVR was not

observed.

AERBIITH Y, WIROFDOHBA LT LT DD, COLFR LABIEHFE T E /2 - 12
(Figure 4),

2. WA

A. Hi—FREBRG] & O L

% FREPIED] 4 G100 O LORME « ORFHIFEFRAWE L, hik—ROROBEBEHIL L Lic, &
e LT e — B o fils, gk SAM £3104), Starr-Edwards disc (model 6500)
9 ¢, [l disc f# (model 6520) 3 /I, Kay-Shiley 1 I, Smeloff-Cutter 5 fji], 728 il DIE~
B8l DAL BT H v, KBRS T1x Starr-Edwards o ball (model 1200) #+3 i, Hufnagel
I 1 GIDEH4 PIOKEN 7 MO BARRITTH 2 (Figure 555X 0°6),

1) Q-MC #§i%0. 05587 & 0.0958C, iEfI2 & 4 O 2 filn—FREHHIO FIE. 07TF & b FHus
fETH - 1,

2) AC-MO ¢l x0. 065807 H0. 11EH T, —FREMR (IO P (E0. 08580 & I3 4ud, #EFI 1 B L O°
2D20R L DEETSH -1,

3) Q-AO, AO-ACHMIX, LASIRIECH b, DB LIcKER 2 1S\ Tk, AO-AC Rifg
DN LT e,
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Figure 5.

AC-MO INTERVAL

Q-MC and AC-MO intervals in cases of prosthetic valve

As a control, 28 cases of single replacement were plotted (small dot). SAM:SAM
valve (10 case), Stasr:Starr-Edwards disc valve (model 6500:9 cases, model 6520:3
cases), Cutter : Smeloff-Cutter valve (5 cases), Kay-S:Kay-Shiley valve (1 case). 1,

2,3 and 4 mean the case number of multiple replacement listed in talbe 1.

Q-AO INTERVAL * AO-AC INTERVAL
Sec. Sec.| ,
0.20 0.27
19 2 . °
18; 125 iz —omimimiet 2 5 sz
AT 244 ¢
16] - 23
0.151 0 21 "
141 . 2N
L T 0.20
121 . 194
14 . 18
0101 - A7 ®
094+— e @ . —
SxH 123 S~Hy &
lipitann 5 fan 2
Figure 6. Q-AO and AO-AC intervals in cases of prosthetic valve

See legend in figure 5.
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Figure 7. Change of Q-MC and AC-AO intervals in cases of atrial fibrillation
Case 2 with cardiac failure showed no significant changes of these time intervals

irrespective of length of RR interval.

B. IR oL X %8 (Figure 7)

1) DEAEGIC BT %1735 RR B E Q-MC W & OPRIRE,  fEG 4 TioHB o i »S
R BRI, OAERECDH » 7difl 2 Tix, Q-MC Wyflix, M LciN Tk RR MBI fRic
FEAE—TETH -1,

2) LRI KT 501G T 5 RR Mk e AC-MO W2 OB, RR HIEA0. 48T < IC ki
T5k, AC-MO $,0.01~0. 02Fpf#H LT\ o2t ZoMoklk, bt RR MO, AL
DFEI XL ODAREOF ML EDLKIE FTILE LT—ETH - 12,

C. i+ % RR Bl &, fEsshhaiiioFimei « diastolic filling period (DFP), +7/cb b
MO-MC [ & DB

ODFMENZ £ LT 7 100 2 GICHE S, o b IEO MBS v, HillkizZe h RR R b 23

—EfH F TEMTIEZ T 7 Lo BIRRIFE R R kT 6 2 L xR LTuw b, DFP 2EE 101
7eHh~NE RR MR, IRMECC LT, OREREBIC S - 7oiifil 2 CTilfgsr 200, FEG 4 Tixfg)r150 &
fiE X hte (Figure 8),

D. {Ef0IC X BZEE)

ARSI ER DMK X 244, WA 2 LT 7ilf 1 51073 @ 2 e Du TR~
VE, RIS BAAE F fold S 7o tuE, RR MIRIR12~20% %M L, et UT AO-AC RkE L
18~19% %4 L1cps, Q-AO BlxZ < b bR T A2 M H - 7o, Q-MC Bk, 2 fil&
LARRLOEICT L » TUTE A EBN A bR h - e, AC-MO Wik, Afriicus LI Th T
WCHER LT (Figure 9),
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05 10 5 05 10

RR Sec. RR Sec.

Figure 8. Diastolic filling period (DFP) and preceding RR interval
There was close relationship. Extremely short RR interval implies

the disappearance of DFP.

Sec. sec.
0.70 090
o] Cosel AVRMVR 25| RRA Case 3 AVR+MVR
60 801 +TVR
55 <751
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201 24 %
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121 e
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AC-MO .06 Ac'MO
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Figure 9. Effect of posture on the time intervals
Standing caused the shortening of AO-AC interval and RR interval.
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SFBEIMEHT O TE, M2Rd e ATHOMECH T 28473, J7cbb click 2R
h, LDEMCR LT EAOMEARIIICHIE Lcfoclick & LTRSS, Zhboclick o
R, OTEN Q P2 HOMRIRIESE T OLTIE, SHETIZ LA LA e, HTHIC Boi-
court BOYDEHENL LN LZDZTH B0, ChElilT s L, bhbhod 4fERL, ORLRECH
THED] 2 HBR ERIBRICHERTH D, ERAROIA EDHE—RERGIC OV TOHREDS L © BiCd Kz
Mo tc, Lo L Boicourt SOOI L, ZHREIRO 6 floT XTIk WT, ZRADIK
i, BREIRREOMED a6, MIBFOMKOD L1l - TV 5HH, bhubh DA, fE3 0=
BT, BURATOOER % I UOBRG LckER, TO X MO w/ifr LT 2 & HIE Licnd, fiEf]
40 MVR+TVR ficix, TO ORERRTETH -2, ZOXICHHD click riasEshsy
&, LDEXROZIZ LS click ofiE, &< MO, TO oHFIXREET, Zh bDOWMEEDDIT 1L
W oD TEA AT XETHS I,

4HEFIF, FECI2 13 Lic TT Oeb O R RBITd 5 702y, 2 OOAEIRFED LA i o §E
Pl T 5 &, S olENRA bR, FTOFEME Fickid2 Q-MC Ffsl& 1732 RR &
& ORI, FEBRMECS VT, ATiTOEAO Z & IZIEWAEBIBI R R L o Hh 5 2%, fiEf] 2
Tk Q-MC ik, RR BRI IHIE—ETH » e ZHIIF T HLELREIC X B ERE,
EFINERPED LA DD, ATHPIRMOZENIC X 2R 3L A EZ T eh - Iclcd Tkl hy
EBbhnd,

—7J5 AO-AC [bgi, KREIIRAEEL IO 150, 25 L, OARLHITIR0. 1780 & E N L <
Wit CHIROBMER TS X 3 HIROEEX L LN 2EHTH Y, LD ORENPEL
b DTHAHHY,

OFENENE 5 L 2 filicisy T, MO-MC [if##% diastolic filling period (DFP) & LT, Zhé
%471 % RR Mk & OBIRA#~7cn, DFP x, 1Efaicix MO-MC wfElofiic, PARLREE T B %
disc 25, PR E F S L@ b cage [CHicsb £ TOHT ORI LS LTuw%, DFP &%
745 RR [Hl@E oMy, OREHTEEVOELDENLZBRL A, WoORce L 2 6ilE 42 I
W ECHBB R R i, T ORENY, ATARERNTEFUOBFEF M, OB « WEIC X
STHIRICE S LA 2 EMMEABH LA, HRD B DFIELL - (150~200/%) 272 L IFWfahk T
BB ERLDEREMABIRE LICLDE W2 D,

TR A 2 LTe 2 IS 30T DL AN & 2. 0B o %4 M o 21, & e AO-AC fkEoiE
VL BBREE 2SRRI AT DRI 2 177 » Tue 7o, BIREZchiamia B La e, ULas LABRGE
FIAIALT L - TORENC ] DG S fo &4 huE, Fhudk electrical 7gd o T7a <, U
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M7 b OTL I L DO TLINTHAH 5, (7 H ISl (exercise) 12 k% neural 7gf#is 5z
%L, —fic exercise X - THillRIC/ b, Q-AO BIVVERT 2 2 L2 RD ATV 506, b
o Q-AO BRICIEET 2 L\ 5 7 — 2IXFHET 5, — Jii s B~ OEKIN X b,
OERIHEARD T2 2 nmbh T s 2 e, DRI U R RIS TR T 5 2 &1, %
I OO ARERE TR ORI R O o & /e RN O 52 & MBI 2 = e
hiinc X 5 AO-AC fgoosE#Ey, <outh  orthostatic 7B ORI 2 W Lic & O Tlhie W
MmELEZ B, SR I IELOREH 21231t 5 AO-AC Hifm o Fif & 3tk 2,

LA Lod & & & FREIRIN (50 O B Y, RS 2 FEIRIN 2 OIE G & - Tk, Sl TR ez

NFEBL G2 DBED N & THHE/RE LD A 2 L2355 DT, BEOMEIREALHIMT 2 5 2 TIHIC
st L b s, 2Dl . SBRAMEIEGIIS LTk, fbofEmdg e b, &5

TR ANz o EEZ T b,

Eg-s)

S FPEAT 425 H 7e\ o L 1TAEA iRl L7 4 UINCOF B 2 j 17 L7,

1) KERS & B e ball ok, T LIRS 2 50 Licat, BEAE Bt S h i
disc FTRHHEZ IR BIIeh - T,

2) BERO click , & IKERAO click OFEERNETSH O, RO DI £ OB T:
BArET L Lo Bbhi,

3) Hi—SPERRGIL & FEIR YL ORI AR RIPEFE O EIZRD Biieh - 1o,

4) it ODARERECH 1o LRk, Q-MC BRI B Tig—ETH D, F 1=
AO-AC [k D E ek & b,

5) HilRic7s b, RR RIfesis 2 RIS, ET 5 & (150~200/%7), HhE 010> Fe a2 144 %
VS ERIED D D 2 L aMEE S,

6) MAENC X % BRI RO LA WA, IEALA AL F 72X~ DOZN X, IRAAE D 1
& e AO-AC RibEDFME, A i,

BRERICH T HEE L, SN ERAE NS 300 2 D XL OE RS>V TER L,

Summary
Phonocardiographic examination was performed in 4 cases with multiple prosthetic valves
25 days or 1 year after the replacement.

1) After the ball valve replacement of aortic valve the systolic murmur persisted,
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whereas the disc valve replacement of atrioventricular valve left no murmurs.

2) The exact origin of the atrioventricular click, particularly of tricuspid valve, was
difficult to identify unless an accessory method is applied.

3) Each time interval measured was almost identical with the case of single valve re-
placement. A

4) A case with postoperative cardiac failure showed almost constant Q-MC interval
irrespective of heart rate and also had extremely short AO-AC interval.

5) With severe tachycardia (heart rate : 150-200/min), there may be the risk of disap-
pearance of the rapid filling phase.

6) Change of body position caused the tachycardia and shortening of AO-AC interval.

7) Discussion was made on the clinical significance of these phonocardiographic find-

ings.
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NETOT, HEIIWHEENT venous return »
A LT stroke volume 23 - 7272 O -7
—FHRD Lt bEZLBRZDOTT TR
E ey

=5 0 08y, aorta o diastolic pressure
CiihE h EEIRTXRWT Ly 9D FAbH
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