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ABSTRACT

Background and Objectives(] Myocardial ruptures, including[] ventricular free wall rupture (VFWR) and
ventricular septal rupture (VSR), after acute myocardial infarction (AMI), are fatal complications. Recently,
ubiquitous use of echocardiographs, and other imaging techniques, allows us to diagnose these complications
in the antemortem period. Thus, this study retrospectively evaluated the clinical characteristics of patients
with myocardial ruptures following AMI. Subjects and Methods[] 620 patients that had had AMIs, between
January 1999 and June 2001, were analysed for the purpose of this study. Myocardial ruptures were diagnosed
from their clinical symptoms, echocardiographs, and pericardiocenteses or cardiac catheterizations. The clin-
ical characteristics of the patients with myocardial ruptures (O 15) were compared to those patients with
myocardial infarction, without rupture (nC] 397), from their Q waves. Results[] The patients with myocardial
ruptures were older than those without (67+ 9.7 years vs 60+ 11.7 years, p<0.05), and ruptures were more
frequent in women (66.7% vs 25.2%, p<0.001). The frequency of systemic hypertension, DM, and the
distribution of infarction sites were similar in both groups. Also, clinical characteristics between patients with
VFWR, and those with VSR, were similar. Of the patients with VFWR (n0 8), 7 suddenly died, and 1 was
alive directly following surgery. Of the patients with VSR (n0 7), 4 died. Conclusion[] Myocardial rupture is
a fatal complication of AMI, which is more frequent in women, and the patients with ruptures, in our study,
were older than those without. (Korean Circulation J 2002:32(6):467-472)
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Table 1. Clinical characteristics of Q-MI patients with or without rupture

Without rupture (n=397)

With rupture

Total (n=15) VFWR (n=8) VSR (n=7)

Age (year) 60+ 11.7 67+ 9.7* 67+ 12.2 67+ 6.7
Wemen 100 (25.2%) 10 (66.7%)" 5 (62.5%) 5 (71.4%)
Hypertension 103 (25.9%) 6 (40%) 4 (50%) 2 (28.6%)
Diabetes 77 (19.4%) 3 (20%) 2 (25%) 1 (14.3%)
AMI site

Anterior 199 (50.1%) 10 (66.7%) 5 (62.5%) 5 (71.4%)

Inferior 186 (46.9%) 5 (33.3%) 3 (37.5%) 2 (28.6%)

Lateral 12( 2.1%)

Data presented are mean+ SD or number (%) of patients. *0 p<0.05, T O p<0.001 versus patients without rupture.
Q-MIO Q wave myocardial infarction, VFWRO ventricular free wall rupture, VSRO ventricular septal rupture, AMIO

acute myocardial infarction

Table 2. Summary of clinical characteristics of patients with myocardial rupture

Case Sex/Age HIN DM EF (%) Mlsite Rupture Day to rupture Reperfusion Treatment Result
1 M/47 + - 41 Ant.  VFWR 41 Urokinase  Surgical Alive
2 F/69 - + 46 Ant. VSR 1 Urokinase  Medical Dead
3 F/77 + - 58 Ant. VSR 1 D-PCI Surgical Dead
4 F/69 - + 42 Ant.  VFWR 4 Urokinase  Medical Dead
5 F/68 - - 41 Inf. VSR 2 D-PCI Medical Alive
6 F/74 - - NA Inf. VFWR 1 Not done  Medical Dead
7 M/57 — - 30 Ant. VSR 10 Not done Surgical Alive
8 M/73 - - 48 Ant.  VFWR Urokinase  Medical Dead
9 M/81 + - 54 Inf. VFWR Not done Medical Dead
10 F/52 - + 17 Inf. VFWR 1 Not done Medical Dead
11 F/62 + - NA Ant.  VFWR <1 D-PCI Medical Dead
12 F/72 - - 62 Inf. VSR 11 D-PCI Surgical Alive
13 F/65 - - 35 Ant. VSR 2 Not done  Medical Dead
14 M/61 + — 20 Ant. VSR 1 D-PCI Surgical Dead
15 F/77 + — NA Ant.  VFWR <] Urokinase  Medical Dead

HTNO hypertension, DMO diabetes mellitus, EFO ejection fraction, MIO myocardial infarction, Ant.0 anterior, Inf.00 inf-
erior, VFWRO ventricular free wall rupture, VSRO ventricular septal rupture, NAO not available, D-PCI0O direct percu-

taneous coronary intervention

0 000 oobobo. obo oo gooo boo
0 0000 OooOo O 4000 OO0 OO0 ooo.
200 000 0000 bobo Oob booo ooo
0 00od oob oooo oo bobo oboo oo
00 (Table 2).

S AN B

0000 ODO0@O150)d oOoo 0o ooo 8
0oooo 0ob e0d DOOOO DOOOO bOoo
0 gbdd boob, obdg, 00 0 boobo o

ooob 000 oooo ooo oooooo oo o
uoooo oooo ooo obooo booboo o
ooobO ooboooo booo 0ob oooobo. 1o
0 0o o0 obbooooo oo 0o b0 000 oo o
ool oooo boo boooboo bobo bo
ooo0O ooboog Oob ooboobo. boob boo
oooD OO0 000 o0 ooo ooog 4000 O
gooo. 000 100 oooo 0ob 0ob 0o o
o000 0000 bbb obboob sooooo o
U oob boog oo ooo oooboooo oo

469



oo 0db 0b0o oD0ob0ob OO0 oboboo
00000 oboo oboo ooooo.

gobd 0ob bbb 700000 OO0 OO0 OO
0 400 200 OO0O0OO0O0. 000 200 100 Ood
0 0000 oo oooo oboob oboooo ooo
100 Od((repair)d OO OO (dehescence)d O O
00 0 ObOo0ob Oobobo ooooo. ooo booo
U 0b00d0obobdb bobo oo bob oo
0 300 200 O0OO00O 1000 oooo oo o o
aooo oo oo ood.

n

0000 000 000 00 00000 4024%0%
0000 0000 00 0000 00 000 00 O
000 000 00Y?2 0 00000 80(1.3%)00
00 OO0 0000 00 00 000000 000
00 D000 D000 000 00 0000 000
(underestimation)] OO0 OOO0O. OO0O0O OO
0 000 102%0 0000 000 00000 00
000 02%0 000 002 0 00000 70(1.1%)
ooo.

0000 000 00 000 00 0000 00 O
00 0DO00OO0.0 00 000 0000 00,000
0000, 000 (paradoxical pulse) OO OO O O
00 0 00.97 Figueras 0®0 000 O 00 OO
0000 D000 000 000 000 000 00
00 0D000 000 00 00 000 O0(sign)d0
00 0000 0000 D000 oO00.

000 00000 0000 000 0000 00 O
000 000 0000® 00000 00000 00
0000 0000 00000 00 00 00 00(ec
hogenic mass)(0] 000 OO (wall defect)d OO0
00 0000 0000 ooo oooo 0000
0 000 0000 000 000 000”000 O
0000 000 OO 000 0000 000 000 O
000000000 D0o.

0000 DOD 0000 (subacute form)O OO0
000 OO0 00000 0000 000 0 000 O
00 OO0 00000 0000 00 0ooo og?
000 00 0000 000 000 00000 000

470

000D 00000 0000.00000 000 O
00 0000 0000 000 0 00 000 000
0,0 00000 0000, 00000 00 0 000
0000 D000 0000 000 00 000 00
0Dooo oo.

0000 000 000 000 000 000 00
00000 0000 000 O 000 0000 00
00 00000000 000 00000 0000 O
0000 0000 0000 00 000 000 000
0. Figueras 0”0 000 000 0OOO 00O
0000 OO0 000 000 000 000 000
000 OO0 0000 OO0 000 0O000.

00000 00, 00,0000 000, 0 00 00
0 00000 00000 0000 002 oooo
0000 00 0 000 00000 00000 000
000.®? 0 00000 0000 000 00 00
0 67+ 9700 0OOOOO0 OO QU OOOO OO
0 60+ 11.700 0000 000 0000 (p<0.05)
00 0000 0O00(66.7% vs 25.2%, p<0.001)0
000. 0000 0000 0000 00000 00
00000 DO00O0O0 0000 000 000%™
0 00000 0000 0000 0000 0000 O
0000 000 000, 00, Figueras 00 00
00 00 00 000 0D000 00 0000 000
000 00 0000 00,00, 0000 0000 O
00,000 00 00000 000 00000 00
0 000 000O0,0 00000 00 0 00 00
0 D000 000 0000 00 000 000 00
000 OO0 0OoO.

00000 0000 0000 000 0000 00
0 000 000000 0000 00™*0 0o O
00000 00000 0000 ooo oo*™®o o
0.000,0 00000 0000 000 0000 O
00 00 000 000.

00000 00 (thrombolytic treatment)D OO0
000 000 000 00. Honan 00 00O OO
000 O0d(delay in the mean time to thrombolytic
treatment)] 00000 OO0 OO0 000.0 O
000 000 17000 000000 0000 000
odds ratio 3.210 0000 00 00000 OO0 O
00. 000 r—PAD 00O Becker 0”0 00O

Korean Circulation J 2002;32(6)-467-472



000 00000 000000 000 000 0OoO0.
00 D0000 000 OO0 000 0000 0000
0 000 000000 000 ooo, Pollak O
O Ohishi 0?0 ODOOOO OO0 OO0 0000
0O00. Primary PCIO 0000 Moreno 02°0 00O
0 OO0 00000 000 000 00 00 000
000 0D0000 000.0 00000 1500 00
000 (urokinase)d OO0O0 50 00 1200 OO0
0 000000 Primary PCIO 000 50 00 OO
0D000. 000 00000 00 Primary PCI OO
0 00 000 000 50000 000 000 00
000 00000 0000 000 0 000 000
000 20000 D000 000000 0000 O
0000 000 300 000 00 000 000 O
ooo.

0000 000 000 000 000 00 000
00 0000, crenshaw 00 OO0 0OOO O
00 D000 000 00 0000 00 00 Killip
classO OO0 000 O 0000 0000O0.0 000
00 000 0000 3000 00,500 00 00,
200 000 00,200 00 000 0O0O0.

00000 0000 00 0 000 000 00 O
000 000 000 0O0. Mundth”0 000 00O
0 000 50%0 30 00, 89%0 140 OO0 OO
000 000, Bates 020 50%0 40 00O, 87%
0 140 000 00000 OOO. OO Crenshaw
0%0 000 0000 000 000 100 000 O
000 00 3050 000 00000 000.0 O
0000 50 000 110(73%)0 00000 140
(93%)0 120 000 0000 00 0000 000
000 ooOo.

00000 000 00 000 000000 000
00 000 000 000 0DO00O00 00 000 O
00 O O0O0. Figueras 0?0 000 OO0 00O
0 OO0 OO0 8100 4700 00 000000 OO
00 000 000 000000 1500 0000 O
0000 000000 00 1300 000000 00
0.000 1900 000 000 1500 00000.
0 0000 000 0000 00 1500 800 OO0
00 OO0 00000 OO0 600 0000 000 O
00 000000 000000 00 00000.00

00 00 00 000 O00O0 000 00 000 O
000 O 45%, 0000 00 00 000 0000
0 90%0 000 000 000 00?2 0 ooo
00 0000 00 000 700000 00 000 O
00 400 200 OD0O0OO0. 000 0000 00 O
000 000 0000 000 000 000 300 2
00 0000 1000 0oo0o0O.

000 00000 000 000 0 00 000 0
00 000 000 000 000 000 0000 O
000 000 0000 00 000 00000 00
0000 O 0000 0000 00 0000 000
0000 000 00 000 0000.

(o] OF
i =

iy o 8N

0000 OO0 (ventricular free wall rupture VF-
WR)O 0000 OO0 (ventricular septal rupturel
VSR) 0 00000 OO 000000 o0Ooo oo
0000 OO0 OO0 OO0 OO0 00 0o oogdo. o
0 000 00000 000 0oooo oooo oo
0O 000oo ooo.

Ht H -
O do-

19990 1000 20010 60000 OO OOOO
00 6200(Q0 4120, 0QO 2080)0 DODOOO
000 ODO@s0)Do OOooDoob 00 QU oooo
0o@970)00 000 00O ooooo. oooo
U oubo oo oo, 0bgb, oobob oo oog
00 oooo ooooo.

2 1

0000 Ooo 1s0@ooo oo so, oogo
00 70)00 000 00 QU OO OOOO Ooo
000 0067+ 9.70 vs 60+ 11.70, p<0.05)0 O
000,000 00(66.7% vs 25.2%, p<0.001)0 O
00. 000 000@0% vs 25.9%)0 000 (20%
vs 194%) 000 0O 0000 000 OO 00O O
00.00000 000 50 000 110(73%)d O
0000 140(93%)0 120 OO0 OO0O00O. 20
0 OO0 OOo0O0 O00d(holosystolic murmur)d
U0 0bd0o 0bo0o 000 0bo 0o oo b
0 0oo ooo oooo.

471



0000 00 oo@o)d e0o oooooo oo
0000 000 200 1000 00 O oobooo. o
000 OO0 0O@Oo)ooo Oooo 400 20, 0o
0O 000 0300 100 ooooo.

H =2

2 -

00 00000 ooooo oooo ooooo 2.

4% 0000 ODOO0OO0 0oob 0o oooo ooo.

000 120 000 O0OO0OOD oooo ooo o
OO0 000000 0000 OO 000 303@3%)0
goooo.

A Sojoo0 DOOOOO0O0OO0.

REFERENCES

1) Reardon MJ, Carr CL, Diamond A, Letsou GV, Safi HJ,
Espada R, Baldwin JC. Ischemic left ventricular free wall
rupture: prediction, diagnosis, and treatment. Ann Thorac
Surg 1997,64:1509-13.

Figueras J, Cortadellas J, Evangelista A, Soler-Soler J.
Medical management of selected patients of left ventri-
cular free wall rupture during acute myocardial infarction.
J Am Coll Cardiol 1997;29:512-8.

Crenshaw BS, Granger CB, Birnbaum Y, Pieper KS,
Morris DC, Kleiman NS, Vahanian A, Califf RM, Topol
EJ. Risk factors, angiographic patterns, and outcomes in
patients with ventricular septal defect complicating acute
myocardial infarction. Circulation 2000,101:27-32.

Yoon YW, Choi D, Koo BK, Shim WH, Cho SY, Chang
BC. Postinfarction left ventricular rupture misdiagnosed
ruptured intramural hematoma of aorta. Yonsei Med J
2001,;42:436-9.

Park DG, Nam GB, Lee MM. Successful management of
mechanical complication following acute myocardial inf-
arction: a case report. Korean J Intern Med 1991,;6:90-8.
6) Sutherland FW, Guell FJ, Pathi VL, Naik SK. Postinfar-
ction ventricular free wall rupture: strategies for diagno-
sis and treatment. Ann Thorac Surg 1996,61:1281-5.
Mundth E. Rupture of the heart complicating myocardial
infarction. Circulation 1972;46:427-9.

Figueras J, Curos A, Cortadellas J, Soler-Soler J. Reli-
ability of electromechanical dissociation in the diagnosis
of left ventricular free wall rupture in patients with acute
myocardial infarction. Am Heart J 1996,131:861-4.
Lopez-Sendon J, Gonzalez A, Lopez de Sa E, Coma-
Canella I, Roldan I, Dominguez F, Maqueda I, Martin
Jadraque L. Diagnosis of subacute ventricular wall ru-
pture after acute myocardial infarction: sensitivity and
specificity of clinical, hemodynamic and echocardiogra-
phic criteria. J Am Coll Cardiol 1992;19:1145-53.

2

=

3

N

4

=z

5

N3

7

=

8

=z

9

=

472

10) Pollak H, Diez W, Spiel R, Enenkel W, Mlczoch J. Ea-
rly diagnosis of subacute free wall rupture complicating
acute myocardial infarction. Eur Heart J 1993;14:640-8.

11) Figueras J, Cortadellas J, Soler-Soler J. Comparison of
ventricular septal and left ventricular free wall rupture in
acute myocardial infarction. Am J Cardiol 1998,81:495-7.

12) Bates RJ, Beutler S, Resnekov L, Anagnostopoulos CE.

Cardiac rupture: challenge in diagnosis and management.

Am J Cardiol 1977;40:429-37.

Reddy SG, Roberts WC. Frequency of rupture of the lefi

ventricular free wall or ventricular septum among necro-

psy cases of fatal acute myocardial infarction since intr-

oduction of coronary care units. Am J Cardiol 1989;63:

906-11.

Figueras J, Curos A, Cortadellas J, Sans M, Soler-Soler

J. Relevance of electrocardiographic findings, heart fa-

ilure, and infarct site in assessing risk and timing of left

ventricular free wall rupture during acute myocardial in-
farction. Am J Cardiol 1995,76:543-7.

15) Mann JM, Roberts WC. Rupture of the left ventricular
free wall during acute myocardial infarction: analysis of
138 necropsy patients and comparison with 50 necropsy
patients with acute myocardial infarction without rupture.
Am J Cardiol 1988;62:847-59.

16) Honan MB, Harrell FE Jr, Reimer KA, Califf RM, Mark

DB, Pryor DB, Hlatky MA. Cardiac rupture, mortality

and the timing of thrombolytic therapy: a meta-analysis. J

Am Coll Cardiol 1990;16:359-67.

Becker RC, Charlesworth A, Wilcox RG, Hampton J,

Skene A, Gore JM, Topol EJ. Cardiac rupture associated

with thrombolytic therapy: impact of time to therapy in

the late assessment of thrombolytic efficacy (LATE) study.

J Am Coll Cardiol 1995;25:1063-8.

18) Lewis AJ, Burchell HB, Titus JL. Clinical and pathologic
features of postinfarction cardiac rupture. Am J Cardiol
1969;23:43-53.

19) Pollak H, Nobis H, Mlczoch J. Frequency of left vent-

ricular free wall rupture complicating acute myocardial

infarction since the advent of thrombolysis. Am J Cardiol

199474 :184-6.

Ohishi F, Hayasaki K, Honda T. Effect of thrombolysis

on rupture of the left ventricular free wall following acute

myocardial infarction. J Cardiol 1996,;28:27-32.

21) Moreno R, Lopez-Sendon J, Garcia E, Perez de Isla L,

Lopez de Sa E, Ortega A, Moreno M, Rubio R, Soriano

J, Abeyatua M, Garcia-Fernandez MA. Primary angio-

plasty reduces the risk of left ventricular free wall rupture

compared with thrombolysis in patients with acute my-
ocardial infarction. J Am Coll Cardiol 2002;39:598-603.

Pohjola-Sintonen S, Muller JE, Stone PH, Willich SN,

Antman EM, Davis VG, Parker CB, Braunwald E. Ven-

tricular septal and free wall rupture complicating acute

myocardial infarction: experience in the multicenter inv-
estigation of limitation of infarct size (MILLIS). Am Heart

J 1989;117:809-18.

13

=

14

ol

17

=

20

=

22

=

Korean Circulation J 2002;32(6)-467-472



