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Abstract

The usefulness and safety of intravenous thrombolytic therapy were investigated in 298 patients older
than 65 years (145 males, 153 females, mean age 78 years) with acute myocardial infarction from 1984 to
1993. These patients were divided into 2 groups of 88 patients younger than 74 years (Group A)and 210
patients older than 75 years (Group B). Seventy patients received thrombolytic therapy with urokinase
(UK) or tissue-plasminogen activator[t-PA (UK96 X 10*U: 57 patients, t-PA 30—40X 10*U/kg: 12,
UK+t-PA: 1) Jwithin 6 hours after the onset of acute myocardial infarction (Group TL). Two hundred
twenty-eight patients received conventional therapy (Group C).

There were no differences in the frequencies of the site of myocardial infarction, Killip class, admission
within 6 hours after the onset of acute myocardial infarction or thrombolytic therapy between the 2 age
groups. In-hospital mortality was significantly higher in Group B than in Group A (43% vs 24%, p <
0.01). In Groups A and B, in-hospital mortality was 20% lower in Group TL compared with Group C
(20% vs 25% in Group A, 36% vs 45% in Group B). In Group B, the mortality from pump failure includ-
ing shock and congestive heart failure was half in Group TL compared with Group C(13% vs 30%).
Cardiac rupture was found in 11 patients of Group TL and 7 patients of Group C. Therefore, the mortality
from cardiac rupture was fivefold higher in Group TL compared with Group C (8% vs 1.6% in Group A,
20% vs 3.6% in Group B). Of 11 patients with cardiac rupture in Group TL, 8 patients suffered rupture in
the early phase within 12 hours after the onset of acute myocardial infarction and the tear was present near
the center of infarcted area in all 7 autopsy cases. The case of recanalization of the infarct-related coronary
artery in Group TL revealed moderate to massive hemorrhagic infarction at autopsy. This indicates that the
mechanisms involved in cardiac rupture are different in thrombolytic therapy and conventional therapy.

Intravenous thrombolytic therapy is effective for the reduction of mortality from pump failure in elderly
patients with acute myocardial infarction older than 75 years. However, it must be evaluated as one of the
risk factors of cardiac rupture in elderly patients.
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Table1 Clinical characteristics

Group A Group B
(n=88) (n=210)

Age (yr) 70+3 815
Male (%) 52 47
Time to admission (%)

>6hr 68 66

> 6to12hr 13 20

>12t024 hr 19 14
Killip class (%)

I 66 55

I 18 19

I 11 16

v 5 10
Myocardial infarction (%)

Anterior ’ 34 39

Inferior 32 24

Lateral 8 5

Non-Q wave 26 31

Previous 22 30
Thrombolytic therapy (%) 28 21

Group A : 65-74 years patients, Group B : patients older than 75
years.

Odds ratio 2.4
95%C.l. 1.4-4.2

P<0.!
I <0.002 j

501 a
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g % 24% :
> AT
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Group A Group B
Arrhythmia [[]IIII] Non-cardiac
Rupture Pump failure

Fig. 1 In-hospital mortality and cause of death in the 2
age groups
In-hospital mortality was significantly higher in Group
B than in Group A. Mortality from pump failure and
cardiac rupture was double in Group B compared with
Group A.
Explanation of the groups as in Table 1.
C.I.= confidence interval.
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Fig. 2 In-hospital mortality and cause of death accord-
ing to age and treatment group
In-hospital mortality was 20% lower in the patients who
received thrombolytic therapy (Group TL)compared
with those who received conventional therapy (Group C)
in the 2 age groups. In Group B, the mortality from
pump failure was half in Group TL compared with
Group C. Mortality from cardiac rupture increased five-
fold in Group TL compared with Group C in the 2 age

groups.
Group C: no thrombolytic therapy, conventional thera-
py, Group TL: thrombolytic therapy.

Explanation of the other groups as in Table 1.
Abbreviation as in Fig.1.

2. MHORAETE, EEO L (Fig. 1)
FECRIZAR24%, BE43% L, BEFARDOH?2
BLERICEL, BETI) oMELAE, Yavy
DRV TERBMEDBERIZL ZHTEERFBHETIIARD
F2ETH o7z, FLBIOBEEIMBETER 2 d o
7=,

3. Mi2BRBENDEHES L UERBBDREAREL
£ & UFERAD HH (Fig. 2)

A, BEELDBITHICBWIRTRRIRIL, £
DEWARIIWE L S 20% TH > 7225, HetFHICIE
HAECEGho/. LEALERNICALE, KTk
FIIBEEDOHITH CT13% LIEHBITHD12LUTTH 5
DXL, ORI MITHECARSS, BE20% &,
ENENDEBITHICHRZOEEIISETHY, B
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Fig. 3 In-hospital mortality and cause of death accord-
ing to treatment group in patients without car-
diogenic shock admitted within 6 hours of the
onset of transmural acute myocardial infarction
In-hospital mortality showed no difference between the
Group TL and Group C, however, the mortality from
cardiac rupture was threefold in Group TL compared
with Group C.

Explanation of the groups as in Table 1, Fig. 2.
Abbreviation as in Fig. 1.

BCIIMITEORERBIFECRITIFMITEICHERIC
B oTw/z(p<0.01). ‘

4. RIEGRFEILIA, BEMEREZE, KillipA I -1
BIZH T3 MEBEREEDEEINDRAETE
b L UTEE D L (Fig. 3)

MEATBE (X BEAE 6 RERI LA, BREMAEZE, Killip 53
I-MEFKEDTH 5720, A—OFREFTmE
BRBREOFENICHEANRCTEB L UREE LB L
7. WEITE 64 Bl L EMITH2FDLBIZB VT, k&
WRRTERIZH30% EMBETE I 2P o7, FBEBT
BRITEETR Y 7EFAIZ13% L, ERITHD 18% (2
HRBAER % B 725, LBEZEIERATE 5% 120F
LifTEE 16% &, #3350z 2o, ERBIFETR
BHEEMTEREICR R > TV (p<0.05).

5. DEERGI DR RIRIBAIRET
W5 298 B, LR E 18HICERY, MRERE
EHEAT 115 (UKIR 5861, t-PAIRE-361), FERTT7

Table 2 Clinical characteristics of patients with cardiac

rupture
Thrombolytic therapy
(=) (+)
(n=17) (n=11)
Age (yr) 79+3 79+5
Sex (female/male) 6/1 7/4
Prior hypertension 6 8
Killip class
I 3 9
I 1 1
v 3 1
Post MI hypertension 0 3
Time from AMI onset to rupture
<12hr 5 8
>12to 78 hr ) 1 1
>78 hr 1 2

(A)MI= (acute) myocardial infarction.

BUC TR REENICKRET L. &8, BT1161
DEMUHEERED O MRBRERS F TOREII
110-280 4 (F3 166 = 5243) Tdh o 7=. WEHDFHE
BICIEEE R, FHTECRRESS L, WHED
EIME DA% % o7z, KillipHETIIMITET
[EIHE L, BEFOBMEZ 3RS, Bl
BREERED O OHEE T CORMIE, 128H IR
FEHATRETSH, MITHECTSP L BHBEELHED
7. L LIEMATE O REBRANIC I B OHEER
SELIZIZFABICHEREE - LA LE X LN A KIllips
BNVEOIFAFEETN TS, FABTHEORHRER
8B 3FIL, MHEHREERSTH, RFERDO KR
THotz. Uk BITEOLHERIIELEDBEES
AL, ANERLAE %L, MRERERSHRORE
WAL Do 72 (Table 2).

S5 CHBB 4P OLRERRICE B &, TR
TRABORBEFEEDNL {, BEODIALITLBIESE
BHEPRTH o7z, —F, FEHITHROBRODE
AR DD R LIRS s, EEIRE Bk
RRBUIIN SRS ERED - OMEE L b EHREE LS
5287 (Table 3).

BBEEEIFIF, FEEEL AU LAEREEIOK
WrAELZI1FZBEW 3P OREHARFENRR 2
Table 4 |27 3. MEEFHFTR % &0 THRE, £
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TIROBHABOFELHET S L, 8BIHF6HITH
FELTEBY, E5I2F09 b4FlidMmieERRER
THITH o7, MEREN,LET T TR2REKHD
B2 Becker N I, TEIZRL, 72RML
FoBEBERII TR 2R L. RIRMLIZ R BEOE
BITHOARRD SNz, LHABMAHRKICOERET
POMBEMICFEEDL OB MUEEL ERIND
2BIEBHBRTH ), »olMREEREEITHT

Table 3 Pathologic findings of autopsy patients with
cardiac rupture

Thrombolytic therapy
(=) (+)
(n=17) (n=7)
Site of infarct
Anterior 3 6
Inferior
Lateral 2 0
Size of infarct
Large 4 7
Middle 3 0
Site of tear
Central 3 7
Peripheral 4 0
Extent of coronary artery disease
1-vessel 0 2
2-vessel 3
3-vessel 4 5

EREEMOBEEICBIT A MRBBERE 157
o7z, Figs. 4,5\ ZFE L7z MR EHERERITOH
MmEEEDERZRT.

% =

BEROICOREBRELZRETIHERITILIVE
{, &LEHFEIATV) 2FEREETH), —KICH
BECEL TR LEZOND., BIETEROAR I
B35 L, BEERECLDIRROKRBERRD S LER
HIRR % 8RVT = 4 o 72 GISSI-19, ISIS—-27 Tid, Eih
BETHMBRBFRBREDPENTHLILERLTVS.
GISSI-1 Tid 75 L Lo Mg E R ERITEOT
RIIRFEEHICHL 13%8B L (28.9% %1 33.1%),
ISIS-2 T 70U LOBEETIZ16% WA L (18.2% &t
21.6%, p=0.02), SO LDETIZ46% WA L7z
(20% #F37%) . TIRERIZBWVTE0RALT OREE
I T% 5 5% 2B L7z Dz, &L
HHERNMTAHALRY) BEHEDIZIPFEATHL LWL
59, HHEICBWTH ERIEY &, 70K L0556
(FHERT4R) \SEENRER T I MR IEFERIE % i
7L, AL TmMRER’ R MERTRIZFET
5 Z EERRLTV S (BHREE 14.8% 5T XN 35.3%) .
ABFEICBVTH A, BRI BV THRATE TR IR
TR~ FETERIT 20% B L 7.

LA Lahs, MREHEREORDKE 2MESIX
HImEASHE, & CICHRBMTHE. A PLT FFF—
-+ (streptokinase: SK) % f#H L 7= GISSI-1, ISIS-2T
IREITEE L R BEHCEZ RO TR WA, t-PA

Table 4 Clinical and pathologic findings in 8 patients of anterior myocardial infarction with cardiac rupture

Time from the

Case No. Age(yr) Sex Thrombolytic AMI onset to Becker Waviness CBN Hemorrhage Neutrophll
therapy death (hr) type Macroscopic Microscopic infiltration

Recanalized LAD

1 68 M + 3 I + + Focal S -

2 84 F - 35 I + - Focal S -

3 79 F - 4.5 I + — Focal S -

4 74 M + 6 it + —  Diffuse/Mo Mo -

5 84 M + 39.5 I - —  Diffuse/Ma Ma +

6 76 F + 105 I - + Focal Mo +
No recanalized LAD

7 75 F + 11.5 il + - Focal N -

8 81 F - 12.5 I + - Focal N -

CBN =contraction band necrosis ; LAD=left anterior descending artery ; M=male ; F=female ; S=slight; Mo=moderate ; Ma=marked.

Other abbreviation as in Table 2.
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Fig. 4 Macroscopic and histological findings of Case 5
Left: Gross pathologic cross-section specimen from the mid-portion of the left ventricle demonstrating dif-
fuse and marked hemorrhagic infarction that involves the extensive anterior wall, and hematoma into the

subepicardial fat.

Right: Histological specimen demonstrating massive extravasation of erythrocytes into the interstitium
(hematoxylin-eosin stain ; original magnification X 25).

Fig. 5 Macroscopic and histological findings of Case 6
Left: Gross pathologic cross-section specimen from the mid-portion of the left ventricle demonstrating
thinning and tearing of the anterior wall with focal hemorrhage.
Right: Histological specimen demonstrating moderate extravasation of erythrocytes into the interstitium
(hematoxylin-eosin stain ; original magnification X 50).
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$E B BT, —HTRIOBEOBRETFO—0L LTEETRETHE.
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