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Determination of Serum Myoglobin Level After
Death in the Diagnosis of Sudden Coronary Artery
Occlusion

Toxicologic studies have become standard procedure in the investigation of medico-
legal deaths and some biochemical parameters in the cadaver’s blood may be useful in
validating autopsy findings [I]. In our experience, the determination of lactic dehydro-
genase (LDH), creatine phosphokinase (CPK), and glutamic oxalacetic transaminase
(GOT) in serum has been useful in the evaluation of cardiac death when this occurs
several hours to a few days after the occurrence of the cardiac catastrophe. However, the
enzymatic cardiac parameters are of little impact when death occurs suddenly in appa-
rently healthy individuals and acute coronary occlusion is the cause of death, since they
do not show significant enough changes.

More recently, the determination of serum myoglobin has been recommended as a
possibly useful and early index of acute myocardial damage. With the introduction of
radioimmunoassays [2], its determination has become relatively rapid and inexpensive. A
low molecular weight, oxygen-binding heme protein, myoglobin is formed only in cardiac
and skeletal muscle of man [3] and exhibits rapid renal clearance. It appears in human
serum a few hours after the occurrence of myocardial infarction [4,5] (earlier than the
elevation of CPK, especially when a large amount of myoglobin is released [6], indicating
severe myocardial damage) and quickly regresses.

The present report illustrates the value of the determination of serum myoglobin
postmortem in relating cases of sudden death in apparently healthy individuals to acute
coronary occlusion.

Materials and Methods

Twenty cases were studied of sudden death with acute coronary occlusion proven by
autopsy findings. All cases were dead on arrival at the hospital, most of them in transit.
None had received drugs for the purpose of resuscitation but practically all had received
some form of cardiac massage.

Peripheral venous blood samples (from femoral, brachial, or subclavian veins) were
collected approximately 2, 3, and 4 h after death in some cases and 2 h after death in all
others. The blood was collected in a 20-ml plastic syringe attached to a 20-gage needle
and promptly transferred to a clean Vacutainer® test tube. After incubation at 37°C in a
water bath for 1 h, it was centrifuged at 2000 rpm for 10 min, and then the clear super-
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natant serum was transferred to clean glass test tubes kept at 4°C until used, but no
longer than 2 h. Only those samples of serum were used which showed less than 10 mg/
100 ml hemoglobin by a standard method [7]. Determined in the sample of serum were
the level of LDH [8,9] and its isozyme pattern [10], CPK [/[] and its isozyme pattern
[72], GOT [13], and myoglobin [4]. The methods for the determination of total LDH,
CPK, and GOT of serum were adapted to the Abbott-100 kinetic analyzer. The same
studies were carried out in ten individuals who had succumbed to acute accidents such as
ruptured aortic aneurysm (two cases), pulmonary embolism (three cases), and subarach-
noid and intracerebral hemorrhage (three and two cases, respectively) and who had also
received some form of cardiac massage for the purpose of resuscitation.

The autopsy was carried out on the unembalmed cadaver immediately after the collec-
tion of the last sample of blood, that is, between 2 and 4 h after death.

Results

The clinical-pathologic details of each case (site of coronary occlusion and its nature)
and laboratory results are shown in Table 1. As expected, the occlusion of the anterior
interventricular (anterior descending) coronary artery by concentric or ulcerated atheroma
was the most common finding.

Elevation of the total enzyme level or abnormal isozyme patterns of CPK and LDH were
infrequent in this series. Cases 1, 7, and 15 showed elevation of LDH with “flipped”
isozyme pattern and marked elevation of CPK with presence of the hybrid unit MB, which
is virtually specific for myocardium. In these cases the level of serum myoglobin was only
slightly abnormal, suggesting that these patients had suffered myocardial damage for
some time before death. Serial histologic sections stained with hematoxylin and eosin
showed moderate eosinophilia with swelling and granularity in the area receiving blood
supply through the occluded vessel. These changes suggested hypoxia of the myocardium
for some time prior to death. In the remaining 17 cases, LDH and CPK and their iso-
zymes were not significantly abnormal, while the myoglobin level of serum was signifi-
cantly elevated as compared to the control group. The elevation peaked at 3 h after death
and then regressed (Fig. 1). Histologic findings were minimal and inconstant in this group.

Discussion

The purpose of this study was to establish whether the determination of serum myo-
globin may be of help in (1) determining the cause of sudden and unexpected death in
circumstances where coronary artery disease, coronary occlusion, and cardiac arrest are
suspected but no autopsy can be performed for some reason; and (2) validating the find-
ings of coronary occlusion at autopsy. The analysis of the results supplies positive answers
to each question.

The analysis of the 20 cases submitted confirms that only seldom was the determination
of serum GOT, CPK, and LDH and their isozyme patterns of substantial help in allowing
a diagnosis of acute coronary occlusion. However, the level of serum myoglobin showed a
constant elevation within 2 h of sudden death resulting from acute coronary occlusion.
Apparently a massive release of myoglobin allowed its detection very early after the occur-
rence of the catastrophe. The possibility that part of the myoglobin recovered in the serum
might have originated from damaged muscle remains (that is, trauma to pectoral muscles
during attempted resuscitation). It is made somewhat unlikely, however, by the fact that
no comparable elevation of serum myoglobin was noted in patients dying suddenly from
other causes who also received cardiac resuscitation. The sustained presence of myoglobin
can probably be explained by its slow degradation after death, when its rapid renal clear-
ance is no longer operative.
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FIG. 1—Serum myoglobin levels 2, 3, and 4 h after death in five cases of sudden and unexpected
death from acute coronary occlusion (Cases 2, 6, 10, 13, and 20 of Table 1) compared to the average
{continuous line) of five cases of sudden death from pulmonary embolus (three cases) and acute
cerebral vascular accidents (two cases).

Summary

Serum myoglobin was determined by radicimmunoassay in 20 cases of sudden and
unexpected death resulting from acute coronary occlusion. There was consistent elevation
of myoglobin 2 h after death, with peaking at 3 h. No comparable elevation of serum myo-
globin level was noted in patients who had succumbed to pulmonary embolism, ruptured
aortic aneurysm, or subarachnoid or intracerebral hemorrhage. Thus, determination of
serum myoglobin seems useful in confirming or establishing acute coronary occlusion
as the cause of sudden and unexpected death.
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