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Ischemic Stroke after Acute Myocardial Infarction

Geun-Ho Kim, M.D., Jin-Seok Kim, M.D., Hyung Lee, M .D.,
Jeong-Geun Lim, M.D., Sang-Doe Yi, M.D., Young-Choon Park, M.D.
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Background : The relationship between the anterior site of acute myocardial infarction(M1) and occurrence of stroke
has become a recent subject of much debate in the relevant literature. The object of this study was to examine the inci-
dence of ischemic stroke during the hospitalization after an acute M| and to identify predictors of MI-related stroke.
Methods : We performed retrospective analysis of 452 patients with acute M| admitted to department of Neurology or
Cardiology from January 1990 to August 1997. Patients with a stroke during hospitalization after acute M1 were
recruited for this study. Results : Thirteen cases were recorded. Seventy-seven percent(10/13) of the strokes occurred
within 4 days after onset of MI. Multivariate analysis identified the following as independent predictors of stroke :
History of hypertension(OR. 2.6: ClI, 1.1 to 5.9), previous stroke(OR, 22.3: Cl, 5.9 to 84.9) and congestive heart fail-
ure(CHF)(OR, 15.4: CI, 2.2-108.6). Transthoracic echocardiography(TTE) was performed in 349/452(77%) during
hospitalization. The incidence of left ventricular thrombosis(LVT) in patients with anterior M1 who received throm-
bolytic and anticoagulant therapy was not significantly different from that in patients with anterior M1 who didn’t(2.6%
Vs 6.1%, p=0.265). Stroke developed in only one of these patients with LVT. Thrombolytic and anticoagulant therapy
were more frequently used in patients without stroke compared with stroke.(p<0.05). Conclusions : The incidence of
stroke after acute M| is 2.9% and more frequent within the 4 days after MI. History of hypertension, previous stroke
and congestive heart failure(CHF) were the factors independently favoring the occurrence of stroke, but there is no
relation between the occurrence of stroke and anterior site of MI. Although intravenous thrombolytics followed by full
anticoagul ation treatment appeared to provide protection against ischemic stroke, it has no effect in the incidence of left
ventricular thrombi in this study.
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Table 1. Ischemic stroke complicating acute Ml : patient data
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ECG Date of stroke

pt Age/Sex location after Mi(days) Territory Neurologic Deficit
1 56/ M Inf 0 BA dysarthria & hemiparesis
2 59/F non-Q 1 MCA dysarthria & hemiparesis
3 781 F Ant 30 MCA aphasia& hemiplegia
4 781 F Inf 1 MCA dysarthria & hemiplegia
5 67/F AS 1 MCA dysarthria & Lt. hemiplegia
6 61/F Inf 0 MCA aphasia& hemiplegia
7 61/F Ant 2 MCA hemiparesis & sensory change
8 741 M Ant 1 BA dysarthria & hemiplegia
9 56/F Ant 14 MCA dysarthria & hemiparesis
10 73/M non-Q 0 MCA dysarthria & hemiparesis
11 68/ F AS 4 MCA dysphagia, anarthria, & paraplegia
12 771/M Ant 1 MCA hemiplegia, dysarthria,
homony. hemianopsia
13 63/ M Ant 21 PCA homony. hemianopsia

MI : myocardia infarction. pt : patient. M : male, F : female, ECG: electrocardiography.
Ant : anterior. AS : anteroseptal. Inf : inferior. MCA : middle cerebral artery.
PCA : posterior cerebral artery. BA : basilar artery. homony. : homonymous.
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Table 2. Baseline characteristics of patients with or without
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Table 3. Factors predicting stroke after acute myocardial

stroke after acute MI* infarction
with MRIS  without MRIS Estimated of
(n=13) (n=439) p value Variable Associated Covariate Estimated
No(%) No(%) Adjusted Relative  95% ClI
Mean age 653+ 851 613t 117 NS ©dds of Mortality
Male 7(53.8) 311(70.8) NS Hypertension 26 11-59
Smoking 4(30.8) 259(59) NS Site(anterior location) 11 03 - 42
Diabetes mellitus 3(23) 67(15.3) NS CHF(during admission or follow up) 15.4 2.2-108.6
Hypertension 10(77) 136(31) 00.05 History of stroke 22.3 5.9- 84.9
Prev!ous stroke 6(46) 18(4) 00.05 CI - confidence interval.
Previous M| 1(7.7) 15(3.4) NS
Atrial Fibrillati 14 N
trial I.b rilfation 00) 6(14) S Table 4. Incidence of LVT in acute Ml according to infarction site
MI location
Anterior 8(61.5) 244(55.6) NS Thrombolysis Thrombolysis
Other 5(38.5) 195(44.4) NS +Heparin +Heparin
CHF(= classll) 2(15.4) 7(1.6) 0 0.05 (@) () Total
Medlcatl_on(am admission) Ant other Ant other
Heparin only 4 127 NS
urokinase or rt-PA LVT(d) 2(2.6%)* 1 7(6.1%)** 1 11(3.2%)
+ Heparin 2 191 <0.05 LVT(O) 74 76 107 81 338
Total 76 77 114 82 349

+; chi-square tests
CHF: congestive heart failure.
rt-PA; recombinant tissue plasminogen activator.
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chi-square tests : not significant between * and **.
Ant ; anterior wall infarction. Inf ; inferior wall infarction.
LVT ; left ventricular thrombi.

000 OO0 000 0OOO0o0oOo ooo o ogtes
MRISO 33%000 0O 240000 0000 70%000
1000 00002 0 00000 130(R.9%)00
MIO 000 0000 000 00 10000 4000 O
oobobO0, 100 00 000 24400 0OOD OO 40
1.6%)00 0000 000 OO0 000 OO0 MRIS
U oobo ooobb bo ooob ooo oooob oo
oo 00 oooo ooo oobobo.bb ooo g
U oboobb oodoo boogg, b bboobob 0oo
o MO 00 ooobo booo ooob 0ooo ooo
0o 00 Mo 0000 oog obb 00 oooo o
gooob og.

MRISO 00O 000 OO OO0 O0OOO OO OO
gooo bbb ooo oo MOb ooob ooo o
ugo oob ooo booo boo obooob boobobo,
gooo 0o MO 000 OO0 0oob b0booo oo
oo0 00O oob oooobo.oo M o0 MO O
0 50%0 odoo, obob oooO 00 Mid 30-40%,
Oooo0 MO 1.5-3%00 O0O0O00,>* 00 0ood
gooo Mo 0 00 000 ooob 000 oooo
000 000 00 0000 0000 000 35%700
00000 0-35%****0 0D000.000 000 O
oo ob Mg bbb bOboboo 0o oooo o oo
oboobo 0ob ooobo ob oboo oooob oo.
McEntee 0000000 0000 OO0 OO0 OO
19%(7/37)00 OO0 OO0 0000000 OO0 0od

203



ooo- ooo- 0 bo-ooo-o0oo0- 000

000, Asinger 00 Visser 0*0 00000 OO
MIOOO OO0 000 OO0 OO0 00O oooo
000 000 0O 1200 oo, 1600 1000 0O d
000 0b0oobo Obob 000 oo MRISO OO OO
000 ooooo. o ooooo Md ooooo oda
goobo o0 oob oo Obo oo MOO ooo o
00 000 00 oubh U0 10000 oboobo ooo
o0 oo MIO 000 ODO0O000O MRISO OO0 OO
00000 oobo0oo MO oo obobo MRISO O
00 00000 00 0oboo oooo. ooo ooa o
0 00 00 OO0 ooooB** MRISO OO 000
000000 ooboo oo Mo oo ooob oda
00 000 000 000 ODo0oo® 000 0 oo g
0o oodo oo oo obog, gboo MIO 0d
00 00000 000 00 0boo oooboo ooo
oo oo, b0b0 obo ooooo, Mo OO0 oo o
00 ooobooono oo oo oboo boobo
0O 000 00002 0 000000 MRISOOO O
OO0 oobod Oooo oooo oboo oooo Ml
0000 00 000 oo oo oo ooo g
o002 00 0000 MIO OO0 0000 ooo o
ogoo MO O0 000 OO bOobo b0 boood
000 oo oobo Ob0 obdb 0ooo o boooda
oodo ooo. oobo oo MO0 OO0 O0oOo ooao
O0oo0 ob0ddo bob 000 o000 bob obo o
0000 0000 ooo o oo.»

0000 bodb boo oboo ooo O odg o
000 00 obo bbb b0 oo bobo odg
0000 000 oboobo ooboo oooo oobo oa
000 000 00 0O 000 00 oo** 0000 o
od oogo oo 3aogbo0o oboobo oo oo ooo
MIO O0O0O0O O ODO00O0O0 OO0 1.50000 00 O
00000 000 ooo ooo ocooo@oa, oo)
0000000 obooobo oo 0D ooo ooo o
00 0000 oooo ooo oooo ooo. od
1.50000 00O 0bob 0bo 0boo booobo
0000 OOo®** 200 00000 OO0 0000 OO
00 o0 ood ooo oboo bod.ooo o oo
00 000 000 boobbo o0 oo ob obo
oooo oboo ooo.

o bbb oo oo oo oo obo, oo o
O MIO OO0 000 OO0 o000 gogo#eoe=
00000 oboo oo oo,oooo, ooooo oo
og,ddb o0 0o bob oo Do oob od
00 do. ooboo ooo ooo 0o 2400 oooo
Oo0obo o0 oboob 1-70 OO0 DOoboo ooo
O oogtee*=22 0 00000 000 0000 ooo
0 000 00O 00 oobo oob oob obooooda
OO0 ooo bobooodo oo mmoooo ooooo
(82%) OO MI OO O0OO0OO DOODO OO0 OOO

204

o0 o000 bbooo oo ob oo oo oo oo
oob 00 2.6% 0 6.1%0 OO0 OO0 OO0 OO O
ugbobooob bbbo 000 oobo ooo.

oo MO O0ODO O0OO 000 ObooO0O 0o0og og
0 000000 OOO0 heparinD OO0OO0O OO
0000 00 OO0 000 ooo,»® guoo oo o
ub obobO 00.0 00000 0ooo obobo ooo
ooo boooo bboo oo o0o bboooo g
000 heparinD OO OO0 ODOOODO O0OOO OO
O(<0.05), 0000 OO OO0 OO0 OO0 Ooo
OO0 OO0 0000 0000 heparinD OO0 OO
oooo 0oob ooog Mib Obooooo oooo
heparin 00000 MRISO OO0 OO0 OO OOO
U oooobob boog.

g ooo oob bbb booO oobb ooo bo
0 0000 Ooobobh o000 ooo oobob oooo
U ooobbb ob obbb ooob oooo ooo.
o0 MO 00000 OO 0000 ooobo boo o
0oo0odooodoboboooobooboob bbb o
ub ooooobob Mo 000 000 0004 o
oboooooobobbbooboboobob.bbOo o
U 0dooooobobb bo ooo oooo Mo OO
U ooooob bbb 000 oooo bbb Dooo
goo.

O d

MRISO OO0 000 2.9%000, 000(7%)0 O
oo ooooo, 0000 boboo ooob O boo
goo obobbo MRISOOO 0000 00O ODOOO.
ugbo Mo 000 000 o0 oo ooo ob oo
gd. MRISO O0O0OO0O0 000 OO0 DO ooo o
gooooo Mib OO0 00000 oo, 000 00 o
oo 000 ooob ooo 000 ooboo ooo
000 OD0DO0O* 000 00 00 000 0oooo
ooob 00 000 booo bboooo obbooo
goobb ooo bboooo.

REFERENCES

1. Lindgren A, Roijer A, Norrving B, et al. Carotid artery
and heart disease in subtypes of cerebral infarction. Stroke
1994;25:2356-2362.

2. Weinreich DJ, Burke JF, Pauletto FJ. Left veutricular
mural thrombi complicating acute myocardial infarction :
long term follow-up with serial echocardiography. Ann
Intern Med 1994;100:789-794.

3. Thomas M, Peter E, Birgitta S. |schemic stroke after acute
myocardial infarction. Sroke 1997;28:762-767.

4. Visser CA, Kan G, Davis GK, et al. Two-dimentional
echocardiography in the diagnosis of left ventricular throm-
bus: A prospective study of 67 patients with anatomic vali-
dation. Chest 1983;83:228-232.

J Kor Neurol Ass / Volume 17 / March, 1999



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Goldman L, Hashimoto B, Franciscook E, Loscalzo A.
Comparative reproducibility and validity of systems for
assessing cardiovascular functional class; Advantages of a
new specific activity scale. Circulation 1981;64:1227.
Braunwald E. Heart Disease. 5th ed. Philadelphia:
Saunders, 1997:1210.

Thompson PL, Robinson JS. Stroke after acute myocar-
dial infarction : relation to infarct size. Br Med J 1978;2:
457-459.

Komrad MS. Coffey CE, Coffey KS, et al. Myocardial
infarction & stroke. Neurology 1984;34:1403-14009.
Behar S, Tanne D, Abinader E, et al. for the SPRINT
Study Group. Cerebrovascular accident complicating
acute myocardial infarction: incidence, clinical signifi-
cance and acute and long term mortality rates. Am J Med
1991; 91:45-50.

Califf RM, Massey EW. Myocardial infarction and stroke
in the thrombolytic era. In: Califf RM, Mark DB, Wagner
GS, eds. Acute coronary care in the thrombolytic era.
chicago, O : Year Book Medical Publishers, 1988;539-547.
Sloan MA, Plotnick GD. Stroke complicating thrombolyt-
ic therapy of acute myocardial infarction. J Am Coll
Cardiol 1990;16:541-544.

Hess DC, Ivan A, D' Cruz, Adams RJ, Nicols O FT.
Coronary artery disease, Myocardial infarction, and Brain
embolism. Neurologic clinics 1993;11:399-417.

Tanne D, Goidbourt U, Zion M, et al. and the SPRINT
Study Group. Frequency and Prognosis of stroke/TIA
among 4808 survivors of acute myocardial infarction.
Stroke 1993;24:1490-1495.

Maggioni AP, Franzosi MG, Santoro E, et al. Gruppo
Italiano per lo Studio della Streptochinasi nell’ Infarto
Micardio O (GISSI-2), the International Study Group. The
risk of stroke in patients with acute myocardial infarction
after thrombolytic and antithrombotic treatment. N Engl J
Med 1992;327:1-6.

Bodenheimer MM, Sauer D, Shareef B, et al. Relation
between myocardial infarct location and stroke. J Am Coll
Cardiol 1994;24:61-66.
000,000,000,000,000,000.000000
00000000000 00.000 1992;22:48-55.
Miller RD, Jordan RA, Parker RL. Edward JE.
Thromboembolism in acute and in healed myocardial
infarction O : Systemic and Pulmonary Arterial
Occlusion. Circulation 1953;6:7-15.

McEntee CW, VanReet RE, Winsters WL, et al. Incidence
and natural history of mural thrombi in acute myocardial
infarction by two dimensional echocardiography
[abstract]. Circulation 1981;64(suppl 4):93.

Asinger RW, Mikell FL, Elsperger J, Hodges M.
Incidence of left ventricular thrombosis after acute
myocardial infarction. N Engl J Med 1981;305:297-302.
Visser CA, Kan G, Métzer RS, Lie KI, Durre D. Long-
term follow up of left ventricular thrombus after acute

J Kor Neurol Ass / Volume 17 / March, 1999

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

00 ooo0ooboooooooboooo

myocardial infarction; A Two-dimentional echocardio-
graphic study in 96 patients. Chest 1984;86:532-536.
Egeblad H. Intracardiac thrombosis and systemic
embolism: contribution of echocardiography. Acta Med
Scand 1988;224(supp! 730):18-30.

Gueret P, Dubourg O, Ferrier A, et a. Effects of full-dose
heparin on the development of left ventricular thrombosis
in acute transmural myocardial infarction. J Am Coll
Cardiol 1986;8:419-426.

Friedman MJ, Carlson K, Marcus FL, Woulfenden JM.
Clinical correlationsin patients with acute myocardial
infarction and left ventricular thrombus detected by two-
dementional echocardiography. Am J Med 1982;72:894-898.
Maggioni AP, Franzosi MG, Farina ML, et al.
Cerebrovascular events after myocardial infarction: analy-
sisof the GISSI trial. Br Med J 1991;302:1428-1431.
Jordan RA, Miller RD, Edwards JE, et al.
Thromboembolism in acute and in healed myocardial
infarction O : Intracardial mural thrombosis. Circulation
1952;6:1-6.

Fluton RM, Duckett K. Plasma-fibrinogen and throm-
boemboli after myocardial infarction. Lancet
1976;2:1161-1164.

Gustafsson C, Blomback M, Britton M, Hamsten A,
Svensson J. Coagulation factors and the increased risk of
stroke in nonvalvular atrial fibrillation. Stroke 1990;21:
47-51.

Chin PL, Kaminiski J, Rout M. Myocardiol infarction
coincident with cerebrovascular accidentsin the elderly.
Age Ageing 1977;6:29-37.

Dimant J, Grob B. Electrocaroliographic charges &
myocardial damage in patients with acute cerebrovascular
accidents. Sroke 1977;8:448-54.

Cerebral Embolism Task Force. Cardiogenic brain
embolism. Arch Neurol 1986;43:71-84.

Hart RG. Cardiogenic embolism to the brain. Lancet
1992;339:589-594.

Held AC, Gore JM, Paraskos J, et a. Impact of throm-
bolytic therapy on left ventricular mural thrombi in acute
myocardial infarction. AmJ Cardiol 1988;62:310-311.17.
Eigler N, Maurer G, Shah PK. Effect of early thrombolyt-
ic therapy on left ventricular mural thrombus formation in
acute anterior myocardial infarction. AmJ cardiol 1984,
54:261-263.

Lupi G, Domenicucci S, ChiarellaF, et al. Influence of
thrombolytic treatment followed by full dose auticoagula-
tion on the frequency of left ventricular thrombi in acute
myocarclia infarction. AmJ Cardiol 1989;64:588-590.
Motro M, Barbash GI, Hod H, et a. Incidence of left ven-
tricular thrombi formation after thrombolytic therapy with
recombinant tissue plasminogen activator, heparin, and
aspirin in patients with acute myocardial infarction. Am
Heart J 1991;122:23-26.

205



