&AL Bjork-Shiley
FABCFIMIC X 5 M1TE R

Journal of Cardiology 22: 151-158, 1992

Hemodynamic difference
accounted for the orien-

EZ8: h5—Fvy 77—

‘ } tation of a Bjork-Shiley
B3 X 585

mitral prosthesis: A
color Doppler echo-
cardiographic study

FERN B Yohsuke JIN-NOUCHI
+/E Yoshinori DOI

/NHJEELER Hiroaki ODAWARA
KE O ERK Yoshihiro YONEZAWA
MR FIB Toshio OZAWA

M =Z=* Takafumi YOKOI*

4 =mA* Katsuhito YAMAMOTO*
ik EBE* Naomi NISHIMURA#*
N &> Takane OHWAKI*
KRk —BR* Seiichiro NAGAMORI*

Summary

To determine whether the orientation of the major orifice of a mitral tilting disc prosthesis
affects hemodynamics, intracavitary blood flow patterns were studied in 45 patients with well-func-
tioning Bjork-Shiley mitral prosthesis using color Doppler flow imaging. The major orifice was
oriented towards the septum in 23 patients (12 men, 11 women, age 58 +-11 years; group S), and towards
the posterior wall in 22 patients (8 men, 14 women, age 55+9 years; group P).

1) The left ventricular end-diastolic dimensions (S: 4.8+0.9 cm, P: 5.2+1.0 cm), end-systolic di-
mensions (S: 3.6+0.9 cm, P: 3.8+1.2 cm), and left atrial dimensions (S: 5.0+1.0 cm, P: 4.740.9 cm)
did not differ significantly between the 2 groups. 2) The peak mitral flow velocities (S: 1.43+0.38
m/sec, P: 1.43+0.27 m/sec), pressure gradients (S: 8.5+4.0 mmHg, P: 8.4+3.1 mmHg), and pressure
half-times (S: 94.0+19.0 msec, P: 86.5+21.7 msec) did not differ significantly between the 2 groups. 3)
Although mitral regurgitation was detected in 8 patients (35%,) in the S group and in 2 patients (9%) in
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the P group, hemodynamically significant regurgitation was detected in only 4 patients in the S group
(3 mild, one moderate). 4) The patients in the S group had reversed intracavitary blood flow; mitral
flow was first directed towards the left ventricular outflow tract during diastole, while the outflow pat-
tern was displaced into the left ventricular inflow tract. The patients in the P group showed normal
laminar mitral flow which was directed posteriorly towards the left ventricular inflow tract during
diastole. Laminar flow then passed around the apex to the anteriorly located outflow tract.

These results indicate that, from a hemodynamic viewpoint, optimum results can be obtained

by a Bjork-Shiley mitral prosthesis with its major orifice being oriented posteriorly.
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#io 5 b, Bjork-Shiley iz X % BIH CEREKH
ICHERLEBO RV S FlTths. BAERK
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Table 1. Subjects

Group S Group P
(n=23) (n=22)
Age (yrs) 58+11 55+9
Male 12(52%) 8(36%)
Af 15(65%) 17(77%)
Etiology
MS 12 9
MR 1 13

Follow-up : 46+36 months (mean+SD).

Group S=a group of patients of Bjérk-Shiley mital
prosthesis with the major orifice directed anteriorly ;
Group P=a group of patients of Bjérk-Shiley mitral
prosthesis with the major orifice directed posteriorly ;
n=number of patients; Af=atrial fibrillation; MS=
mitral stenosis; MR =mitral regurgitation.

BT EIEAE 12 4, MIEFASEALE 11
BIThH D, HEERETIIRERIRAEEI P, BIEFH
BSEALE 3flcholz. BBBEDRIX 46+
36 » B T&» o7z (Table 1).

Bjork-Shiley fpo % Xz, FEETIZ 27mm
114 - 29 mm 12 f5], &BE#E<I1Ix 27 mm 34 -
29mm 154]- 31mm 44| TH 7. ZBPEH
fER & hic it 23 fith 22 4] (96%) A% mono-
strut $THBDITH LT, HEHTIZ22Hd 21
¥ (95%) »% covexo-concave FC ¥ - 7= (Table
2).

AT—Fy 77 —WiEkiaERZH SSH-65A %
AnTiTieolk. EER, EZEIRAYE, E=X
IERHE R L0 M £— FRZ AW TT
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Table 2. Type of Bjork-Shiley prosthesis

Group S Group P
(n=23) (n=22)
Size 27 11 3
29 12 15
31 0 4
Monostrut 22(96%)* 1(5%)

Abbreviations as in Table 1.
*: p<0.01.

rot. EZWAMMD peak velocity i3i#sE
BERERE— L2 0RBLOBRALTREL, £
= . EEMO BKRESZE B X O pressure half-
time ZFHHI LY. xcFRC, EEBAO M
oS & — o Rl < O MIERYROKRE 217
ol RBHEERTERICOVWTE, MIEFHEE:
TRz mild, RERHZBRERD 0%
Bxevb % moderate, EEDYEHEEZS
bo# severe ICHFELH, BB BR
Ehz mild i & EhiRWHRREOEM AP
i3, trivial L LChlicaEE L.

(cm) _Lvbd (cm) LDs
10 (ns) 10 (ns)

faidrhr Bjork-Shiley JFpBRi 1A & i {TBHAE

= S

L DT a—REHR  EZEEREHE (LVD) i
thiE#Ef 4.840.9 cm - B8 5.2 + 1.0 cm, £=EIY
FEAR#IE (LVDs) 3hfERE 3.620.9 cm - fLEERE
38+1.2cm, SHEEHER (%FS) ixhfEaE 26.4+
9.7% - thEERE 28.6+8.9%, EE&E (LA) ¥
# 5.0+1.0cm - B8 47409cm THh o7z
WFhDERBICRBN T AHBICEEZRED L
hied o7 (Fig. 1).

2. Fy75—&KIC&k D AIHOERBRKRAZE
B (peak velocity) - S K JE 8 = (pressure gradi-
ent) - pressure half-time : 5 K AFEE ZFEE
1.434+0.38 m/sec - #£BEEE 1.43+0.27 m/sec, K
EiE iR 8.5+4.0 mmHg - 48828 8.4+ 3.1
mmHg ©# -7-. Pressure half-time (3HfEaE
94.0+19.0 msec - 7£BERE 86.5+21.7 msec Tdh -
oo WTFhOEBEIZEWT L HERICE B2 R
»bhid o7z (Fig. 2).

3. BEBEAHAS—Fyv 7 S—EKICkEBRER:
FREETI 8 (35%), HEERE T 26 (9%)
IR b, WIHORE Tk trivial 240
RHERIC 45, BEERHIC2HARONE. FEE

%FS LA
% O
( 5)0 - (ns) (c% - (ns)

S P S P

Fig. 1. Comparison of echocardiographic findings between the 2 groups.
LVDd=left ventricular diastolic dimension; LVDs=left ventricular systolic dimension; %FS=
fractional shortening; LA =left atrial dimension; S=group S; P=group P; ns=not significant.
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Fig. 2. Comparison of Doppler echocardiographic findings between the 2 groups.

Abbreviations as in Fig. 1.

Table 3. Incidence of mitral regurgitation

Group S Group P
(n=23) (n=22)
MR 8(35%) 2(9%)
Trivial 4 2
Mild 3 0
Moderate 1 0

Abbreviations as in Table 1.

Bboh s HEaEo mild 3 4], moderate 1
BloHT, BEFHICIFERYERIAZShier-
7z (Table 3).

4. EEBAOMFE/y—>: FEH (Fig. 3) ©
ZMFEiE major orifice & minor orifice D
B2 & LEFBRAIY, & 5IPRICHE> T
REBICAIA 2 1o, Kis L THEEICIR > T LT
3. Fig.3 o Afllic z oM % — v ##ERLL
TRTH, DREH» S BT L i E@sl 2R
VX 2T, KBRICBEHI WS b LIRS
hs.

—7, #%EeRE (Fig. 4) <3, M major ori-
fice & minor orifice DRI SELBEIZF AW,
S BICHEEICIR > TLREBICM A 272, REL
<HREicn-TEfF+ 5. Fig. 4 oAfliczo
MFE~F— v 2L L TRT, fEsickL
T, IV EERIGEVIKEAAZ—r 2 L350
#EShs.

E #

féigSphr Bjork-Shiley o FEF Wi, £ 0
major orifice DR G ZFERIEICT 32, #%
BERMECT 30OV THBRICE > TERXE
BB, TOEHLE LTERFHAPLEOKRE S
LERTA b L Bbh3. F74bb, Lillehei
b DG L7z R F TR N S — R I HE1T
Shakdicky, EERERNEOKOMABE
&5t (LOS) RAEEMAOHEIRDY L2, =
D—FT, LEO/NE RIEHF T, BERER
Eizkx 3 tilting disc DBk - BAGEE (stuck
valve) B o 7. T & 5 fERR5IEY
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Flow pattern : Group S

Fig. 3. Left ventricular flow pattern of a patient in the group S, in whom a major orifice
was directed towards the interventricular septum.

Arrows in the ventricle indicate a sequence of the blood flow.

LA =left atrium; AO=aorta; RV =right ventricle; RA=right atrium.

Other abbreviations as in Table 1.

Flow pattern : Group P

Fig. 4. Left ventricular flow pattern of a patient in the group P, in whom a major orifice
was directed towards the posterior wall of the left ventricle.

Abbreviations as in Table 1 & Fig. 3.

3%, Wiz X - Tix major orifice OEIHE
MEER S IcEETaHERE bR XY ich
Slebo LHEESHSB. =D major orifice Bifk
FHEnEWZ X > T, EHHICHTH 520 M7
B EoZERBAEL B LT hiF, WiCmiTERER
BN B RO TR & AR ICRIRS 5 2 L b ATRE
&72%. Bjork 5i3fiitk 1 FEL LB L7 75
FliconT, EhFIRMERSRKZE - DHHE - £F

EREIOWTHRITL, RERICEW TR
CERZRDRWL OO, EHARICIT major
orifice B RIN HERE TH B HDOHF, b
FThicfTEENICERLTHWSZ L EZHRELTY
5%9. Pop &7 34fitk 6-18 » B m B3 30 filic>
W, 77— Fy 77 —WiEEE v CEETER
IR KWEAEEE, fEiEFERE, pressure half-
time 7% EDKRFEITRY, FCATLHY A X
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25mm /& 2FHTiE, major orifice B
D3 EEER & OO EEZES 2.8mmHg ¢H
50 LT, FEAZOFHETIZ 6.L0mmHg &
FRECEBEEZRLEZLLTWS. LAL 27mm
UED HF A ZITREEZERZHDAT RV,
SEIDFK % oREHE, WETEE 46 » BoR#IiC
bV BBBETEEMATORITHY, FiFE
DOWFFE L ZSHT L ORI TERWDE, KoL
IEHATE A EEE, {EIEFeEEs3E, pressure half-time
R ECEHHEBTEEREZERD T, Pop s oRE
LiRIFE—ET 5. RERBBIES L MITEEERE
BICHHB CERB RV LR s hizbiTT
b3, SEOEREERT S LT, ATHYA
ZH 25mm pbDRHEFHEDICEETA TV AN

T, ¥EEL BROICEBERSEECE
FlEBRA SR TWEZ LA ERBRELTRLE
Bbs. 5% EHAMBROMITEEELEEYD
T, SORRYEHBEBORIT bIT2 5 LENRN
H5.

BIEET e —FIic X BANTHR O FEMicE L
T, Z H % C Bjork-Shiley 3 T o {EiFFHH
BHOFEE X 11-38% L#E S h T 5810,
Trivial ¥ SO ENITE Y YRBEE X
B2 58, SEORETOMIERYTREHOBRE
i3, “hECcoHEL IZEFRIETH 5. Major
orifice BEHF M@ tHEIC & 3 Wk HO FHE I
SNWTiE, DEVFEFLEZ LR trivial 7
W E VTS, major orifice BAHH FIAHIE
M & oL OFEFHFIZ RHE Lz (mild 341,
moderate 1 #i). ZDHEHIRHATH 31, 24
transvalvular p¥JE & & 2 S hiz. Tilting disc
MG mOENC L )V FFHOEEE~R 7 T3
EXER 3RS, ALFOEF VL 5EN
(monostrut & convexo-conéave FND Fa Ly,
ZEIZANDILERDS.

Fy 75 —hic X 2@EIEHRYEHE O M IcE L
T, BMEET P u —FOHFEICI—EORAND
3z LB TVS. ThRbLESREREICEH
ETDHECIRBENLIRY OEREND Y, i

BEH(AIHPBKE) XYV 7 Sh T
<, WICHH B/ NHE »5ViERERLTY
SRR DB Z L THB. ZhbDRELRE
TAHIT, i, REELT 2 —KEoFR%E
PERFASh, BHEET v —F L O AL L
RERTWBRW, SEIOKH I, BIEFEHEO
M R BESH EROMEE BN L LZbOT
32<, AIF0EEFEFMICXY, BioMiTH
RBEIRECEZENOMM S — v IcERNEL S
PEPERELELOTHER, SBELI, B
RET7 7 e —F 2SO TOMBONEILETD
59.

R BRI EOEENMIE ¥ — VI L
T, Omoto b7 — Fy 77 —WiEEEAN
T, St. Jude Fo 40 fids XU 4fkFHo0 17 fil%
BEANI AL LTRIELTWEY. @EA
Tid, IGEHICE TESHMUECH > THAKIC
Mm% 580, &6IKKELmEALEFRICH
> THHECH» S 0B3RS hiz. —F, AL
#Tid, St. Jude F - £fEFL LEZENOLED
RIS F— v IFELTEY, BEEROHILE
FLEFRBIZA»Y, &5RKELTHRALICH
2O MFEH LB CHREShILBRELTWS. &
E o Bjérk-Shiley Fizis i) 5 M 2% — v IZE
LTiX, major orifice BEHH MBS PIER & OB
Tix St. Jude FRo4EF L RO EZENMFE
F—VERTORR LT, ZDORKSGM B HER
XOHTIE, BEALBEREOMKE A% - %
AT EAHER SN BERERTRICZOL
B EZENOMFE NS Z — v BELRZPEIOD
BERMERCOVTIE, 4% bIMBRERES
REIR72 & 0ABHE & DEIZB W T bR
ETh5.

® 3

BEIRAYICHSEEAR LS 2 38 2\ Bjérk-Shiley #
iz X 3 {EtE BRIz > T, major orifice @
BiERIC X 3 MTBIBDZ R, EZENMITR
BizonwTH5— Ky 75 —WiBkEz Ay Rt
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L7z *t5 45 4% major orifice BRKI5 M2 &
M&EThs 2341 (Bik 124 - &tk 11 4, 446 58
+11 2 : thfEaE) & major orifice B i M 2314 BE
METhs 225 (B8 H - &tk 144, Fin 55
+9 5% BBBERE) Ic IR EERET Lz, "B AR
YA X PREEE I 27mm 114 - 29 mm 12 4]
ThY, BT 27mm 34 - 29 mm 154 -
3Imm 4ffilchor-.

1. E=IERNERT PREE 48+09cm - £
Begt 5.2+10cm, INMERMIBEI PR 3.6+
0.9 cm - 4B 3.8+1.2cm, EERZITPRER 5.0
+1.0cm - fgBERE 474209 cm L HEEICHEEE
2RO oz,

2. ANTFHOIIREMB AT AL i HRREE 1.43
+0.38 m/sec - 1£EERE 1.43+0.27 m/sec, B KE
B xR ERE 8.5+4.0mmHg - 74828 8.4+3.1
mmHg, pressure half-time x#fE#EE 94.0+19.0
msec - {%BEEE 86.5+21.7 msec LWERICHE
ErRDdBRb oI,

3. fEiESRMEFRI PR 8 41 (35%) - HRBERE2
Bl (9%) 1zE8 =03, trivial 72 4 D 2R & M1TE)
BHcEZELBbh3 boixPEEo 44 (mild
34 - moderate 1 f5]) D HTdH - 7-.

4. EBNOFESRER, PEETCIETALR
a2 bR AA Y, MRETRER L CHEECH
>TEFT M 2ED 50kt LT, HERT
FATLFAL LRECE 2V, DRBTRELT
PRI > TET T2 MK 2B /2.

Bjork-Shiley o> major orifice Bk M A%
BEM & O] TSR 0 HE MK <, EZEAM
For g — v AR RS OIE. BB R A
fRFEoFlIl L, RHMCEER-ABELS
T HAREENTRRE N .
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