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Long-term Experience with the Bjork-Shiley Monestrut Valve

Young Tae Kim, M.D.", Yong Socon Won, M.D.", Jeong Ryul Lee, M.D.", Hyuk Ahn, M.D.",
Yong 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 93.312.3%. 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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1983 119 %¥ 1990d 292712 Bjork-Shiley
Monostrut Q) Z2#S2]#5&S B2 @r AF 2 AT
Aol ® 10539 2 gxloll Al 1497] 9 1xuE X &
sl 1, ©]% Bjork-Shiley Tt 141712 S22 X
gl 7174, W3 Fwx)Foll 5670, HHH B Sl 370,
agln Wgs Feed 11707F AHEE Y. ds @
) gol] A& Bk 37lE FEA AP 22 Bjork-
Shiley #2312 29mm 270, 25mm 1718 ¥ FH ol A
AHgatdth = oS ER| #A] FEEX] FHel| o]
27 ZF 99 3lmm, 29mmE 47 178, 3= A%
a 29mm 17}, F=2W Y 71482 33mm /1€, A
o) gobx) gkl {2 Y 7] AB 2lmm 178, St. Jud-
e B9 2lmm 170 S, 283 AR @] gl St, Jud-
e #at 33mm 2702 Bjork-Shiley #=t3} 3 X3
st

dol @A5E 247 619, 48003, A% 114
28 5047t 2 H 33.6£10.24¢ EXE 240
(Table 1). &% #Ae] New York Heart Ass-
ociation functional class+ Class II1¢] 624 & 2 59,
0%, Class IV 108 2.8 9.5% olojA A $a5
68.5%7} Class I11o]4o] At} (Fig. 1).
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Fig. 1. Pre-and Postoperative New York Heart
Association functional class.

7 A &g F&o] 342(32.4%) 92, HEYHAIHS
N3 FEe 1949(18.1%) 9}, gt 2%, o
SO, AHAL A X #e A= 53(4.8%), 33
e e @ XEE wEgR &2 118(10.5%) A
o} A18-3 #ete] Av)e o] 30.7+1.8mm, of
Emgo] 236+2.2mm HEH F&E 28.1+2.1mm
Ax, AEue vy 33mm21t} bﬂcgi A& 4

wol #l4go] 26, 4HHE &o] 177, A%
AAFA ] 14, —{;—Eﬂ”‘“ﬁi ] 1, 434 4

718 ¢] w7ge] 570 AATH(Table 2).

HotE el 21918 B RuixAage] gRESR
637 (60.0%) o1 1, oln] X FEHAUD AFgwetel o

7} 139 (12.4%), Aol 8H(7.6%), A58
o] Yiutdo] 29 (1.9%), TN A st4 o] 295(1.9%) 7I
E} M4 A A gho] 179 (16.2%) o] A tH(Table 3).

Table 1. Patients profile

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

Age(Range, Mean*SD, yrs) : 11-59, 33.6+10.2

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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F o 2-39%) Warfaring Z+ %93l pro-
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— 1338 —



Dipyridamole& Q& o 2 nE #AA =€ TY
RE] B23Hn A% FEoI AN E Tade
Aole BdE Fusiin HaFde oF1-2MY
nle} 9jal 2 W €3] prothrombin times &% 3t
Warfarin & %& 23
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7lz3te] 19919 59¢ 3 F8 AHo 2 st 47
wotpe 4 BaxAe wet A#E EAHG.
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AbtE-S BT

27 e SAESF EYENE 2o AMdE s
Frd ZABLoR XNGPreg Wokd FE R H
B AJUngdes Ay APsdn =5 8YA
Candida #H8Z 3 F4 AR ZFo] dy s o] Apgat
3, YA FAEL BF 55 A494E5S

FEA A A9aghe] Fodl Adfsted AYEY
EH olE% 9L A ZAPIABFEL Wk
d @xt2 2ARY Juldge] gaso QAT
S Al g g BAHTH(Table 4).

Table 4. Cause of early postoperative death

Cause of death Number
Low cardiac output 3
Sepsis 1

2. 97| At

FH712v5 Eeld W) Al RE gEN g8
2o A 181(1.18% /patient-year), <2323 %
W Pubg Al 2§33 Fxbell A 18 (0.94 / patient-
year), gy & W FAolA 1#(3.11% /
patient-year)2 2% 337} B<l =HUvH0.81% /
patient-year) HA IS el 33 YESS
99.0+1.0%, 59 WEELS 97.7+1.6%, 79 A=
94,2:+3.8% 9 3, o] SRR &zt A 3 YES
96.7+3.2%, U A BxFlAME 100%9 1, e
et @aFA A 73 AERE 90.5+9.1%, W
A &% 5d S 84.6+14.2% A

Aggeloz e EUELX g e Azl
92 FE9 Furd R H e duggos Tl
of A Het AXFS WD FHA AR FEA
AdutEZ o2 A YEdE TR A Rt Atgst
Aot o) F AR T AMYS Al EE RS EF
Al gl = B 4E AldskA o AMY 1S B2
8 & e AT WK £E2 VL T AYD §
2le 2 Yoz Ay st oi(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. 9| #YE

gub #d ) $EFe FHF 16 A 174
WAl 3led 4,59% /patient-yeare] WA &S R 2t
ol M e gL R, dEW gy, o] FuutX
g, AEanx 88y AgN g dATdAN 42
7#(5.19% /patient-year), 5#1(5.89% / patient-
year), 38(2:81% /patient-year), 1(8.47% / pat-
ient-year), 131(3.11% /patient-year) $dt}(Table 6).

1) FEN Hard iy

RN BHAZF 1A SAs F 0.27% /
patient-year, <=4 882F 0.74% / patient-
year9] HA&S BT o] 364 Al Ale FEF
2d 2709 ¥ A2 HAMS A5 sE BTG AR
o) AR FAwe AX7 SR B8
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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 93.3x£2.7 1.62
Anticoagulation-related 6 90.0+3.8 1.62

hemorrhage
Prosthetic valve endocarditis 2 96.61+2.4 0.54
3 Za3ol st AaAS HolXgol A e 33 Fo]  patient-year) °lEF FERBGA VA4 33(2.22
o}, % /patient-year), o©]&

2) H|FZ=X Thetalm)

H 722 f9dd s ded i gs A g5 &
A2 2o A WAt A 2FE 0.54% /patient-
year, theW@eivre &3t #2455 2.36% /pat-
ient-year?] @A WL E WY} ol fAF P S
F&d dedaete] oFdoldn Hundez
@ s agdgrde] Jdd B2 e 2dF B
G2 FFo] HolE HAMNA LA AT HA T
olglel FAglol AMFAHFolt & & #AE 4
AZAAE gsARAARAZT] o U ¥}
2 e AFEE BUFS FEo] ANT 2dF A E
284 ¥ HAHAY HUTge] sl St
Jude #erE o] &3 AX & F&& st e
U aFolx g3 5] thA] A ske 1d 1070
4 F AR g Attt AAEFoR e

N Abapshgch,

AHFL F 699 BRolM BASAG, (1.62% /
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Fig. 2. Classification of operation,

b A= 29(1.88%
/patient-year), 258t $8 2= 19 (8.4% /pat-

ient-year) o] 11, tiz At X &Y WgHN S5
T Bl M= LA 'O’V] o ket
H“@Hﬂb thE S A do] 18], A o] 531

, HAHel A9 1AM 1Fd3Y a4l

Silt w7, 28l e & wkile] % HoE
70 @ Mol aL, YR 28 & B Fgle] 3zke -4
g gl WHSE Aozl A Fxlo A Ay
Aso] A, MAFE 427 FAl 9 Prothrombin
time2 1 61.2%%A tH Table 7).

4) §S0 YD AUE &Y

ey gy BlE FY2 8 £yl £,
A5l el AY T5 282 A8 AbgelAY
A% H2d8E 4oz F9e F 682 1.62%/ pat-
ient-yearel WL E B} 2zt 2EHEE s29v
X gg2t3 2 (1.48% /patient-year), thE ™ otz
33 2F 298(2.36% /patient-year), o] Futx|§3
2}% 17(0.94% /patient-year), fl&# 553 @z}

I

Table 7. Thromboembolism

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

Cerebral 5

Femoral artery 1
Valve replacement :

MVR 3

MVR+AVR

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
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oA 19(3.11% /patient-year) HA3tH 1, 42
B2 FERFAAE URATE SHHAE 3R] Fo
29 A, 728, AFEd, FFAY Y, 2%
Zdo] Ztzh 134 Udh 3H el M H L 3t
i, 28-& Warfarin &3 24, F34A%] AAdd
g2p= Warfaring £12 & 43 AT Fo43519
o, o] FREFT AHYE Bzt ok 2 24
Prothrombin time2 H# 23.3%2 3% 9 x| A
20%°13t2) PTZ & ¥ ¢t} Table 8),

agtell dedAY 88 BAE Yto} v gl
238 SFYAY, SHFHNA Warfarin g2324
< 8899 Hluy A Y #xvE 59 AU

rir

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(%) : 23.3

— = e b DN

LT o

[y

N = o w

5) E&EEa AlLHoby

Fed AT HJUvtd 2 O gut x| 3 x}el A
1% 28l 1.18% /patient-year, % =% § 5=}
oA 19 wtAlsle] 0.74% /patient-year, % (.54
% /patient-year2] @A W= E JElAAC tiE
A g FEF GHFY FEo| LI IUA
Auigtdgo] £ty Ao AL E 2 FFE F
ezl Zat ot AFeA GoFd] 3e 4
stod Zdhaldctl o] #AteE AFEFilx oA B
F9 F&o] HAM 3A5E =5 H4AdREZFom £
A A Apgstgt. (o] e FoF Y FEol AU
stdoll &uE H9r) ofur] wiie] ¥R 9
Ay IR HuRI S 347 EA EsA
) 398 FRAXNHANe ST GIy wygy Z

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 RYoy # 53 L &) 2319 FgAUA 2
5% 3385 AJH(Table 9).
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=g AldsE S EN AR g 5 X
348 Bjork-shiley 25mm= A8 § & Hzol A &
F2d 670 Foll BFHFEY A Juuby
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Bjork #otm #Ad I SOl §& #xle o
2985 gapdlA  1%9(0.94% /patient-year),
Frdutx gl 19(0.74% /patient-year) &
2 FH70F & 2900A #AsAH0.54% /pat-
ient-year), 2% ¥ WAHF o/ gy Foz, olF
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=gie=d
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5 55 MEE

FE 82 dANA Y FH YELe 3d HEF
95.1+2.2%, 59 WEE°] 93.8+2.5%, 74 BE &)
90.5+4.1% A 1(Fig. 3), #=e] ¥z 2
sl A 3, 59, 79 AEE0] ZF 100%,
s gl A Zbz 94.7+5.1%, 94.7+5.1%, 85.
7+9.8%, °1FAAAFEANME BF 90.8+5.1%
AEERFEAAA 3D HEES 80.0+17.9%, #
g4 43 3d AEES 100%, 59 Y& 84
6+14.2%Ach 2 23] 2pole AF wEbRAE §xb
Tl M FAH 22 #2 5ot 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. 5. 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&S 84.8+3.8%, 54, 7ddE 80.2:4.4%A
(Fig. 5). #2te] Aol me 7 $Fe A¥ES

Bz debdae] B4 o F A E et M
SEBetx g Bk fFoEA E%(p=0.0

18), ANFe fFigel WEAALABIAZLG
ARG N FI50 F &R (p=0.021) I
o= & Fol7h Y2Ack(Fig. 6,7).

43 32459 NYHA functional classt Class
[o] 749 (70.5%) 2 ¥ &S X395 Class I+
23 (21.9%) 0.2 AA A=A Fig. 1).
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Fig. 7. Actuarial probability of freedom from thr-
omboembolism according to the site of rep-
laced valve.
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(inflow strut)& 23 WA & s AHE A2
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37] 918k 197530 &S WA W FE A tan-
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Zol7] g8l HHY BE g RS2 wpFy M7
£ 60°% MR, 2F ¢EHAE o Fol7] H&
Atz 70°2 ER oY #EZd(outflow strut) 8
o] A7} 5o} AZ7} FXHUAG. F =B E(Lin-
dblom)5-& 146170¢] 238 % Bjork #utoll A 182 9
F&4 ZHo] wAsd 60° 238¥ Bjork Bere} 7
$ 71437 #Aerdago] sdRlol 0.6%, 70083
Bjork ®etolxe 2.8%¢) AL B nEPTd,

w2z} Bjork ¥t (Mcenostrut B-S valve) o]# &

f&zte] 3Hg Y8 &4 7IAREE FH
Botol M Eth 1,758 F4S o #7150 WL @AY
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pyrolite carbono 2
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S £o)7] A3 adF A& MTEde] 70°7F HA 1L
sretd Ty, 9, UnesL vy Bjork #utel
FgstH Aol 27mm, 29mme] SR FeeA &
SA But Aate] W o)yl ¥¢aAlyt 1lmmHg=
Z7bslAT & WA H LS A9} Aol7) gly,
23, 25, 27mm W EH BT A SFA] o F£F7] ¥
kb7l QPR AlSF 217 Abol7) Qi AL 2 Bty
1=

Yr7le53 gEEHE5L EA47) HAUA
F4e o7 Bjork Bl A&
7oA IS B
2 80% Y #RANM FE2 Ho] HUAUSFE HuF
vl gl B AP ME f&2e FdH = gldon,
FEHAAEHAE 1994 1 YA L e B
T HEH £2HG B2 AL Hojstdh

Z1AIgee A 74 EAVE He MdFo] dASL
1.62% /patient-year2 19913l y7t=Fo] B
1.5% /patient-year K.t ¢F7F o, 1987\d9)
U] = (Nashef) 0] ®13+ 2% /patient-year!?,
1989 71 590) WHE S 2.4% /patient-year B ti= @
A eyt dAdEE SRR EF 222%/
patient-year, thEH Zeol s AR, ©)FHY=R
Aol X 1.88% /patient-year, 2& HHAFF 8.
47% /patient-year ] ¥l= 2 WAstTH oxy 2
AES v astd fEd B P TR R H
Atele] Al go] #9138 zlolzt e Ao At
AEanxggatel ¢ 5H02 URE He Ay o}
= Si}»‘l}i] gofl  Bjork @ o] 9o ThE Hg §HA
ALEE AL nEE 1 onE A A9 FE= ¢l
& oz FoHIY AHF gle 3d AEEL Y
Fag X @FoA 100%, ¢2F XA 93.7+
4.3%= 19873 ¥-8A(Bjork)Fo] &H 3 98%, 93%
& B3 438 YY), §HE OE | AwRgF F
2 BejA @o] AMEF< St-Jude #F I Car-
bomedics #ute] A= vlws) 2 Zzb 1,02% /
patient-year % 1.51% /patient-year©. 2 |5 v}
BHoE AHFo FAEo] 2T L oE AAHY
C}_ll)'

Fggunayd AHEE FPITS 1.62% /patient-
year®] 2HAEE B 19873 BjorkEe] 2HE 2.2
% /patient-year 2.t} @& Fe-2 JeER)A 3 Bjork
o gtz Ae Atge @7t 0.5% /patient-year

F&7te
747t 539 397t 34
c FERelME 35
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Q1 Rk 2l $kxlZo A = Al vl gled S Bo)dt
o2 B4 1991'd vHUF o] M EF St-Jude #ot
2173 9% 1.43% /patient-year, Carbomedics ¥v+&
2.64% /patient-year®] 2 ANIEE HYPT o5 A3}
g S8 2 vy Uy 380 aye A
2AA g1 8ol Y9 WinE 3ol gl
S} AMAZo AW e = Bjork#eto] St-Judestut
Bt ozt & AES 2Aua & 4 JAG

A Auebd 2 0.54% /patient-year?] ¥5 & H
ReH ol AL 1989 HFY0] 2HT 1.6% /pat-
ient-year 2. oh= A A o), 19873 W& T 50
U 5 0.4% /patient-year?, 1991'd Y}7hx=%5¢] 0.9
% /patient-year”5 Bjork #ate] A& = 1991
Wgo] wr¥ g St-Jude B+ 0.31% /patient-year
#H Hlwsted & zpel7t gl AFolrh 37 wube
73-¢ 1987 E QoA 31Wo] MR T o] F 22t
Aetd o] S EL 1.21% /patient-year .2 9 3}
g 2 drn Fo3og Hrigyg 7Wel 1991d W
EF oloulAF digHaute] A E oA 23
vkt o] AUl o] A &M o]y, A 7|7te] AAE
AA 7HEE = Aol Ak Ae a3 A
ol A= 27 ¢ A7 FAF 12 DR Fo
g #As Hotop & oz A

B3] 9egN &3 ko] AFel e gy
#HE 2Holdo] B EFE glo] F& AL &
o] 3t ),

o)

4 =

Agiatm Yol A 1983\ 11¥H¥ 19904 2€ 7
A @z Bjork &b XS v 105% ] A45FH A
#2AE e g A7 sk

F& GAY Bz Hi JdEHL 33.62102419 2
dorle 1.39: 1010tk £&F 309 ool Algsh
Z7\V PHES 3.8%% 1, 10139 RAANEZAES
370.3 patient-year (£ 213 ¥ 38.8704) =3 3alq e
o, ¥7)AbE&-2 0.81% /patient-year o] it}

98 FHFLS 4.59% /patient-year®] ¥IE R L}e}
5ol 7dzt g glo] AEF HIEE 80.0+20.0%
Act. Z2he] g Fo MNEL L3 goh: F2H
#atd s} 0.27% /patient-year ; B 723 b 9
0.54% /patient-year : @94 $EZE 1.62% /pat-

ient-year ; 8 W ZF 1.62% /patient-year ; A
49 0.54% /patient-year.

AEEA 7 YEEL 90.5+4.1% 3 AR
flo] &3 Hie e 730 93.3£2.7%0)UTh
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