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Stroke as a Late Complication in Patients with Cardiac Prosthetic Valves

Seung Hwan Lee, M.D., Hyung Lee, M.D., Jung Gun Lim, M.D.,
Sang Doe Yi, M.D., Young Choon Park, M.D.

Department of Neurology, Keimyung University School of Medicine

Background : Information on the long-term fate of patients with prosthetic valve is limited. Cerebral embolism is a
major cause of late morbidity and mortality in patients with prosthetic valves even though recent prostheses are less

and are we the long-term risk of the first ischemic and hemor-
thagic stroke and effect of presumed risk factors on the development of stroke in patients with prosthetic valves.
Methods : In a retrospective study, 554 patients who survived the 30-days after cardiac valve replacement between
June, 1985 and May, 1995 were included. End points were attacks of ischemic and hemorrhagic stroke. Risk of stroke
at end points was calculated according to Kaplan-Meier method. The influence of several clinical variables on these
stroke events was analyzed by univariate and mutivariate analyses. Results : Thirty seven of 554 patients had 42 stroke
events(34 ischemic stroke, 8 hemorrhagic stroke) during follow-up periods(mean: 52.9months). Six of these patients
died from stroke. The cumulative stroke-free probability was 92.4% at Syears and 87.7% at 10years. The cumulative
ischemic stroke-free probability was 93.7% at Syears and 89.4% at 10years. No or irregular use of anticoagulants was
the only significant independent predictor(RR:4.99, 95%CI:2.01-12.41, P<0.01) of ischemic stroke. The cumulative
hemorrhagic stroke-free probability was 98.7% at Syars and 98.1% at 10years. Conclusions : Regardless of the type
of prostheses, patients with prosthetic valves, notably those without anticoagulants, are at high risk for ischemic stroke,
J Kor Neurol Ass 16(4):444 ~ 449, 1998
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WeFeE LA HE4 3 SRS TRgEs
& Yolum = ST ol B YU F
SIRHE ol W B ATE ARSI

o o

1985+ 6Y4E] 19954 57X 104z Ak
FHadeld AFRAREE B2 WAEE WY
£ AAsgeh G994 WHO FAI#-F-E (interna-
tional classsification of disease coding)oll @} ¥
ol 7154 AFel YHARE Asiste] S Agkon
o5 a4 JWIE 2 FAATIITE 2N, o
FAREAREE P PAES) W YT HEF)
HIE 2 AHAAE WNNT ATOIRE FEFY TF
F 1AL ool HEFe] et AR Age Tl
B Jakez 2slel uldold Alsslals, FEF 34
24 AL 1899 HAEE el Alsiglet,

W 5 ¥ 55490l ARIEE B2 FY
A A7E Agelgich ZE WAEY FEAe] P
ol, A} 715, APPAE, A WY, $4 HEF
W, ARARE Fo 998 g 2ARgiE(Table
1. A8 AFF oI 7R APAARA dol, 4
W, AR Aner 29, Qe 3§, A A A
W97, 39 BEFY 799, aslx Fgade Ag
FFE 24 el Qo g HEFS 9
doAel sk B, ¥4, AEF TR 24
o,

£ AFelld A HEFe) $AE F end point)
o2 ot 4EFol & FHAYELE Tt HEF
& ¥ Yeligae] Aol I AR, ALY T4
Bl NP A Aol 2447k o AKHAL
Aol o] At TGl AR AL HE
AHEFel TR NS AR %A, A3
92 gt S8 As, ¥8 A, CT, MR 2743
o] WA 91X, Paodd, zel: P2t AR Sl vt
YA (WG, 4F4, atherothrombotic,
AMgel 9eleg e A, Vel A ¥
AN, AT $RDHEF e BRegeh
ofgh AFYEaAe 2EE INR(international nor-
malized ratios of prothrombin time)2 &73sge
o 921 ol4i9] PT Zzke INRZ $Hlsie] Albsigle
vl BAEe] HPHEZREE INR 2,5-3, 54018 FE8
Zsisiek,

g2 BASk £4E SPSS for WINsg AH8=isich.
A HEF B LAAYEE Kaplan-Meier
survival analysisdll stet &3l Q& FH&& AL
sigick, o2 AUAAEY -7l ME HEF AN
Eo] ulzE SAf Logrank testd Agsiget HEF
o el B AP SUY wAE WA
Cox-chish B4& sl 2 Ao vl s Est 95% A
e ® ehige,
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1. CHYEAHES| S@Alel e

WAB $EAY) UG 40,54(6D:12.8)¢l7
A BEE WAL 2069, JAt 348%elsich, BAE
o 894 ReisRele 259 224 Bhdlel Su
2 Aol alyRel vE Bebgeliet gk, A%
AE AR A7} 286% (51.6%) 0104, i Bl
ske 297 699 (12.5% eloleh, F47 oln] ¥EFel
AAgelol R $Ah 499 G821 R dY-RE o
BN EE Y RN NAE APy
F4e Y Aegth AR DAL S2
ol g AAsT PSSt Sue) FuU, 2
Gz U g elsich zARsos wyY YA
75%ela BT 4145elgict, vlA] 6578 T
2 AgRre AAEttes akle ATBT ARLE
& wskert A $EF FF 7.99(6D2.16) Fol
) Ak Table 1), 23gueges e $AE

Table 1. Clinical characteristics of the study population(N=

554) at the time of operation.
Characteristics No. of patients(%)

Age at operation(years)

<0 23( 42)

2040 224(422)

4160 260(46.9)

>60 3 67)

‘mean(SD) = 40.53(12.79)
Sex

Male 206(37.2)

Female 348(62.8)
Dysfunction site of valve

Mitral 487(87.9)

Actic 279(50.4)

Tricuspid 93(16.8)
Congestive heart failure(NYHA)

1 400 7.2)

1 331(60.4)

1 168(29.7)

¥ 15 2.7)
Atrial fibrillation 286(51.6)
Atial thrombi 69(12.5)
Congenital heart disease: 32(58)
Previous stroke history 49 8.8)
Site of valve replacement

Mitral 333(60.1)

Aortic + Mitzal 141025.5)

Aortic 73(13.2)

Tricuspid 7 13)
Type of prostlietic valve

Mechanical valve 414(74.7)

Tissue valve 75(13.5)

Tissve -> Mech 62(11.2)

Mech -> Mech 3005
NYHA :
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OlEE -0 - AHS  oldE - wHE

o A GFAYe] 46,241(SD:15.2) & 7)Aket $a
B9 $EA PTFAY 39.641(8D:12, D2k Eeh %
Agd T F AT 5290 OD:33. 9 ¥ 4 =4
sges 2AAAARES L IAE 64.47HY
(SD:42,4), ZIAR=pAREL W A4 48,5709
SD:3L DS $4 2Aske] ZABeE AR Y-S
&7 zA7)7k] 2gch

2. ¥3TA2 Mg

2APRARET B2 BAEY dGE 4T AL
9 G ¥ AgE TARYA HEFoIY 4
AFo] AR Aol v BT Hsich
ZARRAREE B ke B ASHA ATYE
Sl A4E 9¥ez dark #AEY FH2A4 A7
B FEIA AGE TR AdH o $FY 5
$elel ABAEE AL FAA & B30t 1519
27.3%)eliek o5 F 753 23 APEe L
& WAERA FEF INRAPE PeaAE A8F F
AT, A 768 AAREE e $AE
Aw F EE T Heaigldh oS 7
Mog 283 40389 FlAR BAFA 509
F94 APl ¢ T BT Ao oA
o A% 94 FAY Fol ek F 5549 @A
F 4219014 INRFH<] 7hssigien olg9) 2T 3
HE FL) FFRAZEE 2.54+0,670150c), 2F
A3 FAZE(NR:2,5-3,5) & §Asn gl e
17670l viek=(320%) o] $4H52 INR 2.0-3.5
Aol FAKL glgichFig. 1), AQYHBYAN &
SRR A5 B 3421F 2084 U3 EQ
GA GEAAE Agekn 9A g, ey g
AAE ASFIAR ol F SulolNL ARAFEE fAs
AL Gelol A ARE Fulgieh FYAHTFL U
HA AT 25 AgHD dslw 2¢E INRG,
2¢lE 3-4.5, 2|3 deloll A INR Boldg Bl 3
#7257k INR 5,23(SD:4.25) 2.2 #A-ES] FFHA
ZE(2.54) et Y4 A vekseh

Figure 1. INR of patients(421) with cardiac prosthetic valves.
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3 HETel gy

AREAREE BE 554739 WA FF 52,9
(SD:33. §)Mzkel A=A 71208 37739 Aol
42312 HEFo| WAl HFFY WA FEF
27048 B4UAA eheell ERigien] B 337
ol Wgagich. FPYAETFL 799 WA 837t
olsken], WA Fel 78], AFe} ol 1319
o HEAHAZALE 3092 Slelld] 34317F oo
ey sEe] 73, 434 W7Ael 33, delw 4
A 70| 243E At HEFeE AW F
AL diclgelld] AulshAu g% 4% Hepiht A473%
A AelE Bglert 499 e 539 <ol 9 By
o7k dskat 69l dhAke MEFoR Al Ageislch

HZFe] el el Kaplan-Meier W& ol-gslo]
HEZol 9 FHEE Felod Al 554%9] BRI 5

Table 2. Effect of risk factors on cumulative ischemic stroke-
Jree probability

Cumulative ischemic
stroke-free probability(%)

Potential risk factors  P* No. of Patients 5 years 10 years

Al patients. 554 937 894

Age

Above 60 years  0.98 5 %08 -

Below 60 years 419 941 892
Sex

Men 037 206 939 923

Wemen 348 935 874
Atrial fibrillation

Yes 006 286 22 857

No 268 954 936
Leftatrial thrombi

Yes 0.06 69 895 816

No 485 943 910
Type of replaced valve

Tissue <001 75 844 774

Mechanical 479 954 924
Site of replaced valve

Mitzal 089 33 983 879

Aortic 7 94 -

Aortic + mitral 141 942 908

Tricuspid 7 100 -
Prior CVD

Yes <001 49 870 713

No 505 943 918
Severity of CHF

Grade 34 060 184 918 857

Grade 1,2 370 946 9LL
Anticoagulants

Nodrimegularuse <0.01 151 855 796

Regular use 403 980 956

* only those differences with P<.05 are considered significant
CHF
CvVD
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el 92,4%91%, 104Flls 87.7%% . H9YHET
F9 A% SUHHET 9iE FHEE 590 93. 7%,
104l 89, 4%5iek, IR Tl HEFS 719
ol gl A%, 2t A 3¢, aln PgaA
2] F9 EE B Aol HEAHETS] el A
ehdeh APAET Ay 28 B4l glof Mol ¥
A g e £eehP=0.06) (Table 2). ik
AQ HEFe] YA mYsh, du, IAYF, L F
A 2] PRGN NES} dot FAH SelE TS gl
of & Aol PRl sl QBAHET
< wbgell Y APAAES] SHY cllFAAE dopi
71918l Cox ehils= RA% Ael ¥ 25t FHz4 717
B gAY F e FA ] HEY HEF
< 98E TR f98 S99 Agadgent A
APEe AR FeldE 2AE Feigich(P=0,07) (Table

Table 3. Effect of risk factors on cumulative hemorrhagic
stroke free probabiliry.

Cumulative hemorrhagic
stroke-free probability(%)

Potential isk factors P No. of Patients 5 years 10 years

Al patients 554 987 981
Age
Above 60 years 093 75 981 -
Below 60 years 479 987 981
Sex
Men 021 206 95 -
Wemen 348 982 913
Anticoagulants
Noorimegularuse 0.34 151 %2 -
Regular use 403 984 975

* only those differences with P<.05 are considered significant

Table 4, Effect of risk fuctors on cumulative ischemic stroke
free probability (multivariate cox analysis)

AEo ABES we BNl 2| PEBOS WUH NES

4. $44FF) 9 FHEL 5l 98.7%l9, 10
dell 98,192 vhebdeh(Table 3).

4, ArEERe] 24

FHZA 7IVEE 3199 Pt A, Al
T FEF UINYE 10070M97A cgeie] FF 32,74
Lell Agsigich, ARRAL BPlsAelz A A¥A
oz AR 77} 15802 7 g geld vhE A%
o] 6, mEAt Relvlgel A4t 49 el HEF
o2 A 37t 63elgirh
2 &

Ak 300 FE ATV F PUFoR BAY
VANAFI FYoll Y @ EnFe) ek Cobn
€ 2ARNEE F 8UTL ST FoishAl et
E 99830 g Fol diEiRtAges) Ay
97%, FR[L 82%, <1FY 72%An wasglor]
Z §122 Saint-Jude 71ARAARE F 533 G
gl Y AE gl R 84.7%, dbEger
91.8% z2lm FHu=t 90.2%%n Lk
Cannegicter $'& 71AIR=E 717 $A-5] GAMAT
3} o] WHAE (ncidence density) & o2 8
o4 (meta-analysis)sfo] ZAG 27} F2 ARFS
GERAE AE A 25 41008244, &R A
& A4S A 2.2/10084-4, 222 FERAE A%
& 5 1/10084-1e] WAYRES Rleka sigiek
Fte 7R AR 9ARAZA i B Bage)
leue gate] A, Qlgautel F, #R=A IR
Y, BAS Aol 9 genAlel A8 BES Rl Fol
ch27) wigell Bug 23 b chkeinl el 2
A3 v, Pl TRkl & APlde 939
e W) PBF oA FE 1M ool AR
HEFl diste] HFFel U FHEI HEFH AW
A} dPEE zANGoEE AU EPY A
A YA WEE T b BnEt ki o

Potential risk-factor RR (e} Lad
Age 073 024-229 059
Sex 077 033 - 1.79 0.54
AR 222 093-528 007
LA theombi 159 066-38 030
Valve type 131 052-329 056
Valve site 108 070165 073
Prior CVD 215 086536 010
CHF 110 049~ 246 0.81
Discontinuation of 4.992.01 - 1241 <001
anticoagulant

* only those differences with P<.05 are considered significant
RR indicates relative risk ratio ; C1, i :
P, two-sided test of significance

+All variables are binary type (yes or no) except for age ( 60,
<60), sex (male or female), valve type (tissue or mechanical),
valve site (mitral or aortic), and CHF (grade 3.4 or grade 1.2)
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EANPES) Aol ZAsHE vz ek,
AFWAVEE Ve Aol HUAAT A%l
A AFBelel BF, AL, 2 Bolag ¥ol el
Al 4§ e Polol WA 2L, APAF
WAl G, gl At AR ol YeiA 9l
o QAo w mARsc ARSI QAN
o) ol Wk YA} che Mol Pl =
Agrte) Ao NE) Migeleka Saeksck, - 71
b Eel Wl caged ball ®e] tilting disch
bileaflet Wty urt ¥& WAE Rolol 2gkdnle) 4
b e A% Dshic GusEEe Pkl ok
LERL § 0 A7k gl
WaAaFel Eul ol SRBLAT S AWAE
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ols-of BB oME - HeF

Aolml ALAlFel Qe A g A gl
5,60t HEF] WAEel Ex pupAd B0 A5
18uit A4 EFS) el ¥rba ek & Aol
A WA F HEFE %ol Y 2% 2
Aehg 2P Ay, 2eln Feadle I EE £
Agel HEAHEF W) A vehdeh APAE
A @A Bade] go] Hel} A ReldE Ut
(=0.06), 2eht HPAHEIF) el B33 o3 9
QAR Folld 594 AFAAE dohity] 3 Cox
child LA A & 73k FH2A 1E A
o) b e EE STl HUAKET A”E
Al $U% SR APAEE SUA A
A EAH foge GsiehP=0,07), & @FellA AgAl
Fol APAARA FAH FAE A X sislot d
Wk g el HRYHETE) W Aol
glo} Bolw] o I3 R} PATE oz Ak
o7l Qg Aol ek & AT ohE g @
o] zAehg AU A5 HAAF Wl ) et
W Z)ARehE AR hEN FEiYel X2,
FEAE A7 ASHA gigker], 2471200 217 w)
fog 4zsv] chENFES AT s EAelAE
2197} gl e vepgek(Table 4).

Butchart $°¢ $24aXgE B DAl HF
Fo| AR A AFY AFH} Artelell Fadol &
WA FFe) Wt dlite] glom Wt gelst e A
AFE A AEF) PPE FEATIE ek ssl
o, eht gl ultke ¥Ae) A de) 9
vhn gagich £ dveld e e HEFe)
AgelAel 2k B, Fo 2AYF 5 2
o dgAREelA ofE YA A glelA ATUL
e M BRHES] HUAHETS) ARAARA At
A Egiek

ARAE eslerhis AVGHAF olslol e o
weel A Z1AH ) S92 siel elell A1)
& §4F, WY AAF artery-to-artery embo-
lism), 4WW A, YA, AYFF Fol Bt
QAR Agkelld WY 9FFE 15-20%B57} A
AR g Aole}, W AgAREE W &
Aol AN SN HAMF AP WEE U
A 9A ghor] Eh AU AR HFAFe) el
Al 710E B ) oleld A9t wek ¥
QAelld] 30 ghajella 343 Yol HWAHPAT
Qb Rel 78, AFAHRAel 3delo] Mg
7o) 2432 N Axlelleh, et Gl
Aol AFANZAel WA el 4E
Aok Bonde] glav], i el QlEpehe M el
WAl T, P B £UY Ak ARIAE
flo} YRR ABYHRNFE I
AQA el AR AAsiekn Aaue) 2l Ba
Fol A WA SUAETIA ARY APYHET
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ApAGES B B BFLIA A
vl Feeke Geade) BAARAEY FAgel o
@ B wagel gk N e 2HR A
£8 Ve PAEE YLABT AYSA F AU 2
7 Agsht dilel QRAE $E27) MY BET G
LA AR FAREE S BE BE @ASe
QAERF APFEIAE H83hs AE Moz Yok 4
FeemAe] ARNEREE 1950dHYH 34 PT
(prothrombin time) 2k 2,0-2, 54 Q@5 A& 2
£ FHoZ A8ee] st olF 3001 F<k ol HoiA
ek 198040 Fukvel ATabgmAle] AsyAE
el AXR PTHoRs £F340 INR Agol 52
glew] 1986 ACCP/NHLBI(American College of
Chest Physicians/National Health, Lung and
Blood Institute) el elFdd=prlales & B¢
INR 3,0-4.5 Aol A3 Aazes Jfsiaich, Iy
oz ggaAld ZEsh FPNYLLS ulARA) et
WAREFe] AR GATE sl eiAA AR
AEAEE Aoke Zole wlel wrh 2F A= ¥
SAE AgellE wgse] demASt AL YUY
sole] Fye} APAL ke Xngol ugkdh
AT VRS PeRA) A8L ARQE] FANER
INRe! Hfsw] AR REE B B9 INR 2.5+
3,58 Wgelel chg RE B9l geaAlel 4§
INR 2,0-3,00] 959eh.” & A4 e T
A AEE el b Maclldsh go] 2HPAAREE L
£ A ik FE MY FEIA %EF B
3] Ag-g FABA AR e S e e B
F AGH ATREIA ASF WMoz et 769
o PSS Jelz PeIAE FeAG FAHeR
Agaigleh, INRS] 3ol 7hsaigidd 421739 fAelA
OS] HF FABEE 2,540,670 olF 32099
4217} INR 2,0-3,5 Aol ciy-§-& AAgeh S84+
ZAAel GaAlel A€ B 34315 1430 ¢
TAE AL ol olF SallolAt HBHAE Folst
A GalollAE AE el 202e FEIAE
Ageian QA oot hgnale] Fuiol HUAHET %
Aoll FRebA AgedslE 7Hs4el wekeh

FYE PeAle] AFoR MY EQ yAgols| 2F
HqFWe s A4y Rages mag,te?
Cannegieter §°& #33AE 4§ 84S F2 &
Qe REE 1,4%/8A-deln olF MEde] WEE
0.5%/8A-d02 #igick. Wintzen §"°& 27 §82
AE FAG A5 5040142l Al HEede) Aol
YLRAE B e DI dlETRe 10WES
oo, Vol AWRcks R8sl Fa 2o g
s, Beaalel 27t 9GS EY) Aol ok
sigich & ATl MY 9E FHRE 5ol 98.7%
olw 100l 98, 1% vhebsdeh #9AAEFTE 5549
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< g 7ellA 8319) el glo] gke) Muvich Y
YRS Boht EaAE FHHe2 A8Y 40199
FA5E o2 3o ¥EFY YAUEF T
0,46%/@A402 Cannegieter5°e] Hwo} wgaisg]
o FEYHTTA PAES BF P3AE Al 9L
slom 2z INR ¢ 3312, 20l 3-4.5%07, 4ellolAe
INR Bol3e] 2AEE A%k HEdPAe] FERE
7} INR 52322 $A-52] AL 2,645 94 2
ueht A et HEdel dugle 7HsEe 9
ot 24 o7k Ho] FAH R E FAE Asieh
2 B

B el A 1047 Aguiga Fdel e el
AW LEE W PGS ol W] PIFe
2 UG FFl ol HEF @i TS A9AAE
Qotugich, HUYHAEF YT FHEL 59l 93.7%,
104ell 89, 4% 27, FEAHEFT A& FHEE 59
ol 98.7%, 1010l 98, 1% viebgteh, $UAAEE %
A gagel dgma A47Est INR 5,2322 |
ueht 834l 275 HERe] B3 THsAel A
ok H2AHEFNN PaAe] Flont TN 4%
ol fU% S AYAAAT PBAEL FAH KoY
€ AL XYAT F2F IAE gl e
ARG EE e Pl A han A%
A Agol B HEFE p¥eled 74 Yssina
Az Gt Ffoll BAIglel & Foll AV FgAl
F SR S ARET 2eht £ dFE B9
Adje] Fygtsie] b AFE @R I A Kol
= AE vlzely] GEh AT AgE Fo HEAx
FF F40l O ARY FEE oY) fste] U of
AAAE B AP dFEol W desht
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