mainly due to improved treatment of cardiac arrhythmias.
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SUMMARY

Clinical and pathological findings in 15 autopsy cases, 13
males and 2 females, confirming cardiac free wall rupture after
AMI were reported. The incidence is 30.6% of all autopsy cases
of AMI in Chinese PLA General Hospital from 1958 to 1979.
The ages ranged from 46 to 79 years, 10 being above 60 years.
For 73.39, it was the first AMI and 66.79%, of the patients had
a history of hypertension. Thirteen of the 15 patients died within
5 days after the onset of AMI and another 2 within 7 days. When
the cardiac rupture occurred, the ECG generally showed brady-
cardia, AV-junctional rhythm, III° AV block or isorhythmic ven-
tricular rhythm and cardiac arrest,

Both the gross and microscopic AMI were examined in 13
cases. All of them had a septal infarct, but only 2 had an ECG
diagnosis. Of the 6 patients with inferior MI on ECG, 5 had
right and left coronary lesions worse than grade III.

The effective prevention of cardiac rupture consists of early
diagnosis, control of chest pain and vomiting, prevention or treat-
ment of hypertension or hypotension and 1 to 2 weeks of bed rest
after the onset of AMI.
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OLLOWING the establishment of coronary care units (CCU), a striking

decline in mortality from acute myocardial infarction (AMI) occurred

However, deaths
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due to cardiac rupture apparently increased.® Although major advances
in surgical technique over the past 15 years have resulted in some successful
interventions after septal or myocardial reputure due to AMI,»- it is still
difficult to diagnose this event in the early stage. The purpose of this study
was to analyze the clinical and pathological findings in 15 autopsy proven
cases, in an attempt to improve the diagnosis and treatment of this life
threatening complication.

MEeTHODS

During the period 1958 to 1979, of 49 consecutive autopsies done on
patients who died from AMI, 15 patients had isolated free wall rupture.
The clinical materials are shown in Table I. Thirteen patients were males
and over half of the males were 60-69 years old. The youngest patient was
45 years old while the oldest was 76. The ages of the 2 female patients were
61 and 69.

Gross and histologic estimates of the extent of coronary atherosclerosis

Table I. Clinical Findings in 15 Patients as Compared to Others

Present study | Norris (1980) | Feneley (1983) | Yang (1984)

Number of patients 15 20 12 42
Age (yr) (range) 63 (45-76) 67 (42-83) 61 (45-81) 68 (46-86)
Male : Female 13:2 11:9 7:5 26:16
Past history
Previous infarction 4 1 2 3
Previous hypertension 10 7 4 19
Clinical status on admission
No cardiac failure 12 15 — 12
Mild cardiac failure 2 — 23
Hypotension 1 0 0 7
Persistent or recurrent chest 9 8 5 14
pain
Nausea and/or vomiting 9 — — —
Location of infarction on ECG
Anterior 5 12 5 30
Inferior 6 6 2 12
Anterior and inferior 4 — 2 -—
High lateral 0 0 2 0
Posterior and inferior 0 0 1 0
No definite infarction 0 1 0 0
ECG not done 0 1 0 0
Onset of rupture (day) 1-7 — 1-11 1-7

|

N within 1 week (%) 100 — 100
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were made using standard techniques. Histologic sections of the coronary
arteries were taken according to the methods of Roberts and Buja® to confirm
the extent and severity of coronary disease.

REsuLTs

1. Clinical manifestation

As shown in Table I, most patients had a history of hypertension and
persistent angina pectoris accompanied by nausea and vomiting. In 6 cases
the blood pressure remained high after the onset of chest pain. One patient
whose BP was 130/86 with a heart rate of 55/min on admission, failed to
maintain his BP. Dopamine, aramine and atropine were administered when
the blood pressure dropped to 84/58. Blood pressure then rapidly reached
170/94 and the patient died suddenly 3 min later.

2. Bed rest following the onset of symptoms

Nine patients were not put to bed immediately after the onset of AMI.
Six remained active before admission owing to uncertain diagnosis; one was
restless because of chest pain following internal mammary artery ligation,
which was complicated by a pneumthorax and another elderly deaf patient
was unable to keep quiet because of excruciating chest pain. Two patients
died during defecation. Another patient neglected medical advice and went
to the toilet by himself regularly. He passed away in his bed 20 min after
a bowel movement 5 days after the onset of AMI.

8. EGG alteration at the time of rupture ECG was recorded in 11
cases. Most of them showed bradycardia followed by cardiac arrest. Among
these patients, 5 died when they were under constant monitoring and sequen-
tial changes were observed. One patient had persistent sinus rhythm at first
which then changed to a junctional rhythm, auto-ventricular beating and
finally cardiac arrest.

4. Pathologic findings

(1) Relationship between ECG location and pathologic findings is
shown in Table III. In these 15 cases, 22 coronary artery branches were
found to have atheromatous lesions worse than grade III. Among them,
10 were of the anterior descending branch and 4 the left circumflex branch.
Tt is well known that marked atheromatous changes occur mainly in the left
coronary artery. Clinical diagnosis of MI of the anterior septum was made
in 5, corresponding closely with location indicated by ECG. In 6 patients
with inferior MI, the right coronary artery was involved in 5 cases, and among
them, the left coronary artery was severely involved in 4. The ventricular
septum was examined in 13 patients, and infarction was found in all of them.
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Table II. Relationship between ECG Location and Pathological Findings in 15 Cases

Atheromatous lesion | Prevalence of Pathologic changes of
worse than grade 111 thrombus myocardium
ECG location
. LA+

LAD LCA RCA Yes No |LA LL APEx RV RA LV VS
Extensive anterior 3 1 3 4 — 3 1 2 - 1 — 4
Anterior 3 — _ 3 — | 1 - - — 2
Anterior septal 2 — — 2 — I — 1 _— = = 2
Inferior 2 3 5 4 2 — 3 — 1 — 2 35
Total 10 4 8 13 2 6 4 4 1 1 2 13

Abbreviations: LADs=left anterior descending; LCA=left circumflex artery; RCA=right
coronary artery; LA=left anterior wall; LL=left lateral wall; RV=right ventricular wall;
RA=right anterior wall; LV=left ventricular wall; VS=ventricular septum.

Table III. Relationship between Diameter and Location of Cardiac Ruptures

Location of rupture
Diameter of
. . Total
rupture (cm) Extensive . Anterior .
anterior Anterior scptal Inferior
0.3- 1 —_— 13 3 5
1.0- 2 2 I 1 6
2.0- — — —_ 1 1
3.0-3.9 1 2 — 1 4
6.5 1 — e - 1
Total 5 4 2 6 17

All of the patients in this series were shown to have thrombosis in the involved
coronary arteries, except for 2 cases with inferior wall infarction. Double
ruptures were demonstrated in 2 cases, in which the anterior wall was the site
of pathology. The right ventricle was involved in 2 patients, an extensive
lesion of the anterior wall in one and that of the inferior wall in another.
Right ventricular rupture was found in only 1 patient.

(2) Diameter of ruptures

There were 17 ruptures in 15 cases (Table III). The diameter of the
ruptures ranged from 0.3 to 6.5 cm. All the openings appeared to be hori-
zontal in direction, irregular in shape with ragged edges, and there was
clay-colored necrotic tissue of soft consistency. The rupture occurred in a
recent ventricular aneurysm in 2 patients.
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DiscussioN

1. Incidence of post-infarction cardiac rupture

Of the 35 autopsy series published between 1928 and 1973, cardiac
rupture was found in 4%, to 24%, of the cases, with a mean incidence of 8%
of nearly 15,000 autopsied cases of AMI.® These figures showed no evidence
that cardiac rupture as a fatal event had either increased or decreased in
incidence between 1928 and 1973.

Recently Roeske et al,” analyzing autopsy findings from 85 patients
with MI, found that 16 patients?® had died from cardiac rupture. We
reported in 1984 that the incidence of cardiac free wall rupture was 1.89,
in 2,312 patients with AMI and 14 (0.6%,) died from ventricular septum
rupture in Belgium.®? In the Beijing area, 8 cardiac ruptures were found in
postmortem examinations of 43 patients dying from AMI in 1972, constituting
an incidence of 18.69,. A total number of 1,544 cases of AMI were admitted
to 10 hospitals in Shanghai from 1970 to 1979, 473 patients (30.7%) died
within 60 days after the onset of acute chest pain. In 17 of the 473 patients,
death was due to cardiac rupture.®® In another group in the Shanghai
area, of 40 postmortem examinations, cardiac rupture was the cause of death
in 9 (22.5%,) cases.)® In our hospital, in 49 consecutive autopsies done on
patients dying from AMI between 1958 and 1979, 15 cases of cardiac free wall
rupture (30.69%) were found. The above data indicate that cardiac rupture
as a complication of AMI is not uncommon in our country.

2. Clinical diagnosis of cardiac rupture

The diagnosis of cardiac free wall rupture complicating AMI is com-
paratively difficult. Based upon observations made in 15 cases of this series,
the following aspects may be of some help.

(1) When precordial pain persists or occurs repeatedly in AMI, the
possibility of cardiac free wall rupture should be considered. Norris demon-
strated that 8 of the 20 patients with cardiac rupture had persistent or recur-
rent chest pain" and 5 out of the 12 cases in another group'® had persistent
chest pain. In the 15 cases of this series, precordial pain persisted in 9 cases
following the occurrence of MI, with little relief after drug therapy. In the
other 6 patients, 4 suddenly developed precordial pain with deterioration of
their condition. Other symptoms of impending cardiac free wall rupture
include repeated attacks of vomiting and nausea which occurred in 9 of 12
cases. When the patient complains of sudden substernal pain, rapidly fol-
lowed by breathlessness, cyanosis and manifestations of shock, free wall rupture
should be highly suspected, especially in patients above 60 years of age.

(2) Changes in physical signs may suggest cardiac free wall rupture.
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In 13 patients with detailed records, heart sounds were feeble, an apical
systolic murmur louder than grade ITI was present in 2 cases and pericardial
rubs in 3. These signs are not uncommon in AMI. However, if they are
followed by gradual expansion of the cardiac border, heart sounds become
unclear and pulses become impalpable but at the same time there are no
changes or only low amplitude in ECG, i.e. so-called electro-mechanical
dissociation,® the possibility of cardiac free wall rupture is rather great. It
has been suggested that a low-pitched, continuous rumbling murmur with
expiratory accentuation and inspiratory diminution in intensity may be heard
during the course of cardiac rupture. Furthermore, cardiac rupture may
manifest itself by a rough and loud systolic murmur which disappears as
abruptly as it appears. The disappearance of the murmur is believed to be
due to blockage of the rupture by a mural thrombus.!®

(3) Some changes in ECG may be present before or during a free wall
rupture, The predominant ECG changes include bradyarrhythmias and
cardiac arrest following isorhythmic ventricular rhythm. The bradycardia
is believed to be caused by derangement of vagal function following peri-
cardial dilatation.’®’ Friedman®® observed re-elevation or depression of ST
segments during cardiac rupture, but we have not seen such phenomena in
the present study. Therefore, cardiac free wall rupture should be seriously
considered whenever there is a sudden appearance of bradycardia, AV
junctional rhythm, third-degree AV block or isorhythmic ventricular rhythm.
Two patients of this series died of sudden attacks of ventricular fibrillation,
and one of them showed the following sequence of events; AV junctional
rhythm — isorhythmic ventricular rhythm — standstill.

(4) Precipitating factors and prevention of cardiac rupture. In the
15 cases of the present study, the surrounding area which presented changes
of acute infarction varied in size, ranging from 1xX2 cm to 13xX9cm. In 11
cases there was fresh thrombus formation in the coronary artery supplying
the area of rupture. Thirteen patients died within 5 days after the onset
of infarction (5 daysin 4, 31in 4, 1 in 3, 2 and 4 in each of the other 2), and
2 within 7 days. These factors indicate that acute blockage as the result of
thrombosis of the coronary artery led to pathological changes such as inter-
stitial hemorrhage, edema, polymorphonuclear infiltration and myolysis,
which always develop within 1 week after infarction.

In the present study, it is quite obvious that lack of complete bed rest,
persistent chest pain, nausea, vomiting and the persistence of hypertension
are the important precipitating factors. As to the prevention of cardiac
rupture, it is of utmost importance to make an early diagnosis, therefore
complete mental and physical rest should be enforced at the onset of AMI.
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We believe that complete bed rest for 1 week is mandatory after the attack
of AMI. In complicated cases or the very elderly, it is necessary to prolong
the period of complete bed rest to 2 weeks or more.
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