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—Abstract—

Long-term Experience with the Bjork-Shiley Monostrut Valve

Young Tae Kim, M.D.", Yong Soon Won, M.D.", Jeong Ryul Lee, M.D.", Hyuk Ahn, M.D.’,
Young Jin Kim, M.D.", Hurn Chae, M.D.", Joon Ryang Rho, M.D."
Chong Whan Kim, M.D.", Kyung Phill Suh, M.D."

One hundred and fourty-one Bjork-Shiley Monostrut valves were implanted in 105 con-
secutive patients from November 1983 to February 1990. There were 61 male and 44 female
patients with a mean age of 33,6 years at the surgery.

The cummurative follow-up was 370.3 patient-years with a mean of 44.0 months per pat-
ient. The operative mortality rate was 3.8%, and the linealized late mortality was 1.18% /
patient-year, The incidence of major complications were 4.59% /patient-year, and the act-
uarial rate of freedom from valve-related morbidity was 80.2+4.4% at 7 years. The 7-year
survival rate was 90.5+4.1%, and the actuarial rate of freedom from thromboembolism at 7
years was 93.3+2.3%. The linealized annual rates of complication were : structural valve
failure 0.27% /patient-year ; non-structural valve failure 0.54% /patient-year ; thromboe-
mbolism 1.62% /patient-year ; bleeding 1.62% /patient-year ; endocarditis 0.54% /patient-
year.

On the basis of our experience, we judged the Bjork-Shiley Monostrut valve reliable,
with similar incidence of valve-related morbidity of other mechanical prosthetic valves.
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19839 11¢ ¥ 1990 2¥%7tA Bjork-Shiley
Monostrut JRAG X FFeg & BT & 4
Aol @ 1059 2 FRolA 14971 9] A=TutE M@
391, 1% Bjork-Shiley ¥ UIAZ SRV
Foll 7170, REFHERA Y 5671, FHB Pl 374,
agla Wgs e 17 AREH Y. dER
] 5ol ARR-§ B E 3= FeAl AL 2 Bjork-
Shiley 2% 20mm 27}, 25mm 174E FH A
ALagc, & tERu A frBA ) ooy
27 A @9 3imm, 29mmE 242 1), $F 239
9 29mm 174, 29 71489 33mm 1AE, dF
gt R ol 2o g 21 AT 21mm 17, St. Jud-
e ¥ 2lmm 1708, 282 HHHBA @ St. Jud-
e B 33mm 27} & Bjdrk-Shiley #utd) 7 A&
et

do] B4 47619, 40T, A% 114
Syl 50M7tA R i 33.6+£10.2412 BEEXE BJ{Y
(Table 1). #&€4 #¥22) New York Heart Ass-
ociation functional classe Class [Io] 629 02 59,
0%, Class IV 10822 9.5% oloja ANHAS
68.5%7} Class 1110} 4}o] 1t} Fig. 1).
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Fig. 1. Pre-and Postoperative New York Heart
Association functional class.

A NEF FEo) 34 (32.4%) A1, REHBRNTE
APJH &L 196(18.1%) K}, 28l SR, of
Sy, RS @ B e 5384.8%), 29
dEYe § A8 Wgd ££& 118(10.5%) %
o}, AHE-@ @Y =7l $EHe] 30.7+1.8mm, W)
Sl 23.6+2.2mm WEH F&& 28.1+2.1mm
A3, A4Ewe 27 38Bmmych HPT #4L A
o] sigee] 253, 4¥EE ol 174, AHH
aAPAEo] 17, sRBRYYE] 171, ¥ 4
713 o] Aol 57 o] A rH Table 2),

Hudiwol @992 B9 FrixAde) uRrioz
639 (60.0%) 2| A1, °1v A|HANA Azaete] 4
H 7} 139(12.4%), A vdel 8%(7.6%), Aza=
9] WYetgo) 299(1.9%), T A8 e) 219 (1.9%) 7]
e} AHA AAgo] 179(16.2%) o L tH(Table 3).

Table 1. Patients profile

Duratjon of surgery : Nov. 1983—Feb. 1990
Number of patients : 105

Age(Range, Mean+SD, yrs) : 11-59, 33.6110.2

Sex ratio : Male : Female=1.39: 1

Table 2. Associated opertive procedures

Left atrial auricle obliteration 25
Tricuspid annuloplasty 17
Tricuspid commissurotomy 1
Mitral valvuloplasty 1
Correction of congenital anomaly 5

Table 3. List of underling pathology

Rheumatic valve disease 63(60.0%)
Prosthetic valve failure 13(12.4%)
Endocarditis 8( 7.6%)
Prosthetic valve endocarditis 2( 1.9%)
Atherosclerotic valve disease 2( 1.9%)
Others 17(16.2%) .
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< AP FAACH Table 4).

Table 4. Cause of early postoperative death
Number

Cause of death

Low cardiac output 3
Sepsis

2. 97| Apgt

FH710F A9 9] AR 55X 33
Aol A 120(1.18% /patient-year), S22 utz )=
Y #ehg A A S A A 121(0.94 / patient-
year), 2N &L e A 18 (3.11% /
patient-year) 28 2% 337} &9 =cH0.81% /
patient-year) i w7 |QE Aol 33 YyEge
99.0+1.0%, 59 WEEL 97.7+£1.6%, 73 A
94.2+3.8% %A1, o]F WX A A 33 HE2E
96.7+3.2%, YA FATAME 1001, BE
PR FFAT A 79 AELS 90.5+9.1%,
A FEF 5d Y22 84.6+£14.2% A1)
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AYdREFo 2 A FAA Eato Apgst
Rk FHAATHE AT B LR W EF
At st ed #2-8 AR kol Apt 1918 &
8 & e dUh g 58 0o F AYE 3
A= A2 n¥ Yoz AMgslg e (Table 5).
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Table 5. Cause of late death
Cause of death

Number

Low cardiac output during rereplacement 1
Sudden death 1
Hypertension 1

3. 27| g¥E

au @4 9] S-S FHIIGF 169004 174
B ste] 4.59% /patient-yeare] H LS 2YT 2}
Tl A o] dAg& et diFegu, ojFgutx
g AT FEAL AEH F& BZAN F2
7#1(5.19% /patient-year), 5#1(5.89%/ patient-
year), 3#|(2.81% /patient-year), 1#1(8.47% / pat-
ient-year), 1#(3,11% /patient-year) % tH(Table 6).
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Table 6. Valve-related compilcations

Complication Number % event-free + SE at 7year Event /100 patient-year

Structural deterioration 1 98.3+1.7 0.74

Nonstructural dysfunction 2 96.6+2.4 0.54

Thromboembolism 6 93.312.7 1.62

Anticoagulation-related 6 90.0+3.8 1.62
hemorrhage

Prosthetic valve endocarditis 2 96.6+2.4 0.54
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Fig. 2. Classification of operation,

== A

patient-year) °]E&%F 2=z 338(2.22
% /patient-year), olZ#uX#Hze 29(1.88%
/patient-year), 5 @X##A= 1% (8.4% /pat-
ient-year) oIl i, thE W FHAFHAL WEH &
% galol M= RAEA sk

A9 A e E S Mol 18], ¥ o] 53U
3, JaAe A2 1HNNE 15799 9 4ido]
Ae HA, 28 e 5 WY F FNE F
7 A @M1, A 28 & #Eglo] Azte] o
A2 A AAFE o A N A
AEo] A, MAZFE ¥o3l B2l Prothrombin
time S ¥ 61.2% A tH(Table 7).

4) ©§81 oo A &8

Feu eI A Y2 A& SN F5,
Qeso] WastgAY £ 28 Qs A3y
A H28L Yozl A9 % 68=E 1.62% / pat-
ient-yeare] ¥l g B4 &4 aF¥EE+s sROY
) 38213 27 (1.48% /patient-year), &= utz]
BAE 29(2.36% /patient-year), o|Z B
A% 19(0.94% /patient-year), figH Fe3F #AR

Table 7. Thromboembolism

Numbers of patients with embolic events(fatal) : 6(0)
Location of embloism :

Cerebral

Femoral artery 1
Valve replacement :

MVR 3

MVR+AVR 2

MVR+AVR+TVR 1
Postoperative time of event :

Within 1 year 3

After 1 year 3
Cardiac rhythm at the time of event :

Atrial fibrillation 6
Prothrombin time at the time of envent(%) : 61.2




oA 1%9(3.11% /patient-year) 2AsI9 1, 43w
SR EEAFANE QAT 2EAANE 3R] Fo)
29 Uz, 48, 32, FFAY 29, 2%
&80 47 188 AUt 359 FRoIN FEL 35}
A, 292 Warfarin £3324d, 33d %] dqdd
e Warfaring 32 & 843 AAw Fo39
2w, o] FAEF AL X At 28 FA
Prothrombin time2 %3 23.3%2 3% 2 #xzloA
20%°13}+2] PTAE EtH(Table 8).

agtel] gAY FEE EX= ket ol
£ 8¢ IdYAY, SFHNA Warfarin §324
£ 239d vy Au g 28 S0 59 AUk

Table 8. Anticoagulation-related hemorrhage

Number of antiocagulation-related hemorrhage(fatal) :  6(0)
Location of hemorrhage :

Lower extremity hematoma

Hemoptysis

Hematemesis(Duodenum)

Uterine bleeding

After tooth extraction
Valve replacement :

MVR

AVR

MVR+AVR
Management :

Transfusion

Warfarin dose reduction

Replace warfarin to antiplatelet agent
Prothrombin time at the time of event(%) :

no b = = DD
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5) 2 mot Moty

&3 24T AWt dS o 59 Tt x| 2k 3hR)o) A
19 @Asle] 1.18% /patient-year, &R B 32t
oA 1738 BAske 0.74% /patient-year, % 0.54
% /patient-year 9] 2 wix g Yehygich HiEY
B FEFE BT FEo] AT
Auigtde] &ird Aoz FHHE FAE FFE F
AstAle R ot A5 w3y v 24
gled At o] Fxte AFEFAE A B
F9 T2l AAAN 3a4E EF AHANEToZ
s Ao A APttt (o] dE BukFs] FEo] A
gtgo] &gl Hrt olur] wiEe wlgEA #ep
A2 239 AgdE 44 FA = @std
}) 3 $RANSHE A G I T S

Table 9. Prosthetic valve endocarditis

Number of patients with endocarditis(fatal) : 2(1)
Staus of organism :
Identified 0
Unidentified 2
Valve replacement :
MVR 1
AVR 1
Management :
Rereplacement 1
Antibiotics 1

7taAE BPoY 5L 32 B A A
8% 3 AH(Table 9).
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5. 55 MER

FE€ A AMAAY ¥4 YE2 &L 3d Y& g9)
95.1+2.2%, 59 H&8o| 93.8+25%, 7d AE&o
90.5+4.1%% 2(Fig. 3), ¥otol U= 2w
X G A 34, 59, 7d AEEC] 2E 100%,
R AetelN 2t 94.7+51%, 94.7+5.1%, 85.
719.8%, °1FRYA{BPANNE BT 90.8+5.1%
ASaA FAA 3 FEES 80.0+17.9%, Wl
gy FeF 3d 4T8L 100%, 59 AELL 84,
6+14.2%%ct. 24 Ze Aole H4F W gz
AT FAH 2 {93 tH{p=0.008) (Fig, 4).
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Fig. 3. Actuarial survival of all patients at 7 years.
Vertical lines indicate one standard error.
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Fig. 4. Actuarial survival of all patients according
to the site of replaced valves,
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Fig. 8. Actuarial probability of freedom from valve

related complications in early survivors,
Vertical lines indicate one standard error.
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Fig. 6. Actuarial survival curve and the probabil-
ity of fredom from thromboembolism in
early survivors,

E&L 84.8+38%, 59, 7Yde 80.2+4.4%%h
(Fig. 5). @ete] ¢jxo) we 7+ =9 8L
2z woAddlel B39 o9 webx] @@zt N
SERGAEIATE BHor oA 2RX3(p=0.0
48), AAF9 fFY&o) WETHYALXN YA TR}
AEwe A gEo A fsHA H2A (p=0.021) °)9]
e & Aol7l iU Fig. 6,7).

6. &% AbE

FEF 259 NYHA functional class¥ Class
Io] 7478(70.5%) 2 tISE-2 A8l 1 Class &
2374 (21.9%) 2.2 3 A AU} Fig, 1).
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Fig. 7. Actuarial probability of freedom from thr-
omboembolism according to the site of rep-
laced valve,

i &t

73 et (ball valve) o)yt 4% 3 #2t(holizontal
disc valve)s U3 H}(central occluding
valve) ] @9 st £27) ¢FAE MA37] A3
o] 9}tH(Wada)7} -3 AHgd @ok(tilting disc val-
ve)& 1stE glriwatel @<l 1237 ] (hinge)
& AAT AFFEAIRY RN Delrin Bjork &9
o] 19683 7M'#H ©]F Bjork-shiley #=2 W2 7
Aol o]l Rol AT, 19713 = F7] WHH = Del-
rin®-& pyrolite carbonez wAF Y, F42
(inflow strut)& &3 #Ag 938 ALEFH dAZ
Azstgon, A 23 FUAHNAIRLE HA Bt
3}7] 98ked 197540 BHEL WA v E A tan-
talume 2 Az, 1979l & A2 MATE
Zo]7] §J8t] HHE B-g gAAC = WL S| 7Z
< 60°=2 MAERE, 2F dFHAE ] £017] 93
ATzhe 70°2 ERoy 2 ZHoutflow strut) &3
o] £A7} Ho] A=}t FAAAL. & d=HE(Lin-
dblom)5-& 1461782 28 ¥ Bjork @=tolA 182l
S27t -] Wl 60° 28¥ Bjork #9497
2 J1AF wupdagol 59 0.6%, 70°2EE
Bjork @utol = 2.8%9] WAL B ASIHTE,

oz} Bjork B9t (Monostrut B-S valve) ol gt
S&zte] 4L 498 249 NARE T
gato| AR} 1,750 F4E U F7Heta §E 9y
© Z(single arm) Wo§3 A2 AREHA T, A

£ Zol7] Sl 2FY BE A7) 7077 HA 2
HFT. @M, UZtxeEL 9zt Bjork #ate]
oA ATA 27mm, 29mme] FEFutoA &
SA Bu Qate] Ha o]¢r] YAyl 1lmmHg 2
Z713tAR 5 BupH A S A A e #ols)t gl
23, 25, 27mm 5 @GN SFA HF 757 &
k7t A 9 F2ld Aol gle AoE Hudtd]
E}J}'

Wiesd d=ERESE EAU HALE FE249
P &7 Bjork Gt e 47 59 39zt F2
AFelal YRS BOEHAL, FUdMz AV
2 809 AN F&EZF SHo] UUES K1
gt qlth, B Ajodx §-&2te Sdde glddey,
SRR ST 1904 2 AAE L F gl H
g drd L2788 29 AL Fol3Arh

Z1AgGA N 7HF AV He A5 dAg
1.62% /patient-year2 199139 W7l=%o] 1
1.5% /patient-year Rtle <zt 220149, 1987390
1} = (Nashef) 50] Rug 2% /patient-year'®,
1989 A 5%0) B ¥ § 2.4% /patient-year Lt} ¥
A vEdch 9AdEE SEAYXNET 2.22%/
patient-year, A A= U1, olFdA
ghxiol A 1.88% /patient-year, 5 B JF 8.
47% /patient-yearo] W=z wrAsiir}, $1xd 2
Agg vmsha dEdR R sArd 4FaNAHE
Aol o] wAgo] §93 Zol7t ' RAOZ AlLtE
et agate] 71 53902 UE 3L A o
Z Aol Bjork B o]9o ot Fukg g4
AHES 2 mHSE O YU E A A £ gl
£ Aoz AGHUDY. YAF e 3d HEEL Y
oy @A 100%, 28 XA 93.7+
4.3%2 1987'a ¥ &2 (Bjork) 5ol TEF 98%, 93%
9 ved dag 1), @9 U 7 AgYE F
2 EolA ol AEF<A St-Jude W Car-
bomedics #ute] A # vlas] B 7tz 1.02% /
patient-year# 1.51% /patient-year®. 8 o|& st
Hobe MAZe g0 27 & Ao Y7EH
]:]_ll)'

geuays o

12

Z

% (o

A PEFL  1.62% /patient-
yeare] @A-&8 B 1087\d BjorkEo] ©x3dt 2.2
% /patient-year 8.t} ¥2 73§ YeRA D Bjork
=9 Ao APEE @7l 0.5% /patient-year
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A ¥ 24 32N e AT el & Eols)
o, BYoA 1991 wHU o] HEF St-Jude W}
21739 1.43% /patient-year, Carbomedics @v+&
2.64% /patient-yearo] HAWIEE B o|E A7}
g T3 2o ¥ WHe) 38 aHe AP
YA g8 gyt 28 NxE 2}o)7} ¢l
o} AFFe AN E e Bjork@uto] St-Judedt
B} o2t o) &8 AYE Atk & = A

8 ARG FE 0.564% /patient-yeare] HNIEE B
AEY olRL 19899 HEo] WHF 1.6% /pat-
ient-year R0 = AR A o}, 19873 ¥E250]
AR 0.4% /patient-year?, 19919 Y}7x=59 0.9
% /patient-year”?% Bjork ®etel 4 3}, 1991 u
Wgol WMEF St-Jude W9 0.31% /patient-year
I vlaste] & Aol gle Aol Zz) gate)
749 19879 2N W] AE T o|F AW
Adigtgel gL 1.21% /patient-year&. 2 9 3}
B & dEt 223z e 7We] 1991 @
BT olovAaF dFHyuete] AR maM xH3
ukg} o] Auiatde] &F o)1, A J|Zto] AAE
UA M EE Aol e S 28y rAw
9 Bk 25 O A7 FHAF 2 LYV Fo
£ @33 Holof & Hoz YztE,

3] ygN FEF #alad 3ol ¥exm oy
#dd £Holoo 5 FHF Qlol T He &
o] 34l ok,

B

4 =

AEEtad oA 19833 11€ %8 1990d 249 7}
A @z} Bjork ¥} AFHS L 10589 953 A
AL A2 A7 H S BT

F& B B2 HHF AF L 33610249
danls 1.39: 1019tk &% 309 oluje] Abg3h
Z7IAMEL 3.8%%9 1, 10189 ZAY:IE
370.3 patient-year (¥2}3 3 38.870) 33 814 0.
o, T7]1 A& 0.81% /patient-year o} gt}

F8 §W52 4.59% /patient-year®] ¥lx 2 1}k
B3 79z $HF glel AEE WEE 80.0+20.0%
Atk 4] FyFe) BAEL L gk 72
webd ol 0.27% /patient-year ; Wl 223 fubA o)
0.54% /patient-year ; @448 485 1.62% /pat-

ient-year ; 28 $¥F 1.62% /patient-year ; A1)
2t 0.54% /patient-year,

AREL 73 YEEL 0.524.1%9 1 dAANS
glo] AEF Nk 7de 93.3+£2.7%°10th

o] 42] BAd A B Bjork el 47 AAYH
o] & 71Alget ) v mEto] FuFo Mrrl §oa)
A 2ol A &S ¢ F UYL, o] #uty Y7
A& o A7y 3L 5o g Y AR B
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