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Sudden Infant Death:
Chemical Analysis of Vitreous Humor

The syndrome of sudden and unexpected infant death (“crib death’) has long been the
subject of investigation. Most reports indicate that a cause of death can be demonstrated
at autopsy in one-half to two-thirds of the cases. New diagnostic approaches have been
attempted for the remainder; but microbiologic, hematologic, toxicologic, and other
studies have been helpful in only a few instances.

An analysis of the postmortem vitreous humor has been shown to reflect the terminat
chemical state of the body. This technique has not previously been used in exploring the
pathogenesis of sudden infant death. We examined a series of such deaths in this manner
hoping that the results might explain one or more of the underlying mechanisms.

Materials and Methods

Specimens of vitreous humor from 67 infants, up to one year of age, most of whom died
suddenly and unexpectedly, were obtained. A 12-cc disposable plastic hypodermic
syringe with attached # 20 needle was inserted in the lateral scleral angle of each eye. The
total amount of fluid withdrawn approximated 2 cc and was similar in clarity and con-
sistency to adult samples. Each specimen was refrigerated in a rubber-stoppered tube until
the analyses were performed. Osmolality was initially determined, using the Cryomatic
Osmometer, Model 31 CM.? Following this nondestructive procedure, the entire sample
was available for analysis employing either the 2- or 4-channel Auto Analyzer.? Sodium,
chloride, potassium, calcium, urea nitrogen, and glucose concentrations were measured.

Results

The cases were divided into three groups. There were twelve asphyxial deaths, and they
are shown in Table 1. The 33 cases that demonstrated other pathology sufficient to cause
death are shown in Table 2. There were 22 undetermined causes of death in the series, and
they are shown in Tables 3A and 3B. Since vitreous humor specimens were occasionally of
insufficient volume to perform all of the desired tests, some were not performed (...),
whereas a few could not be reanalyzed following initial measurements (> = greater than;
< = less than).
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Discussion

A range of normal adult values for osmolality in vitreous humor has been established
[7], and chemical values of vitreous humor in normal adults over varying postmortem
intervals have been recorded by Coe [2]. He concluded that all sodium and chloride levels
and elevated urea and glucose values accurately reflect the antemortem state. The concen-
trations of other substances required a more careful interpretation when assessing the
terminal chemical status. Values for vitreous humor in infants and adults are presumed to
be similar if not identical. Normal ranges of electrolytes in this series were set at 135-145
mEq /1 for sodium and 115-125 mEq /1 for chloride. Urea nitrogen was considered elevated
when greater than 25 mg percent. A potassium level of less than 5 mEq /! could indicate
hypokalemia (sce below). Erratic decreases of glucose, known to occur over the
postmortem interval, precluded exact interpretation of these concentrations. These
ranges of values were more narrow than those established by Coe in normal adults.

The twelve deaths from asphyxia had no alteration of chemical substances with the ex-
ception of the case of smoke inhalation, which revealed a decrease in sodium concentra-
tion. In addition, none of these infants demonstrated petechial hemorrhages of the
thoracic organs, probably indicating that a rapid terminal anoxic episode had taken place.

In the category of other recognized causes of death, marked changes in sodium, chloride,
and urea nitrogen were observed in cases of malnutrition and dehydration, in those having
vomiting and diarrhea, in some instances of respiratory infection, and in a few hereditary
and traumatic conditions. Marshall [3] has described elevations of postmortem blood
urea nitrogen in sick infants and in some apparently in good health. Twenty of these 33
cases revealed one or more abnormal chemical concentrations. Fourteen of the cases were
analyzed for calcium and all revealed levels considered within normal limits for vitreous
humor [4]. As expected, osmolality levels generally reflected the concentration of sodium.
Five glucose levels over 100 mg percent were noted, including a marked elevation in the
case of mongolism.

In the 22 infants who had undetermined causes of death, six instances of abnormal
electrolytes were noted (see Table 3B). This was manifested by an individual or combined
decrease in sodium, chloride, and potassium. In the case showing hypokalemia (3.9 mEq /1),
this substance was presumed to be depressed at the time of death because of the constant
rise in potassium that takes place during the postmortem interval, in this case four hours
[51. The potential for electrolyte imbalance existed in four of these infants when the history
and /or the autopsy findings were considered. All six infants were three month of age or
younger. The remaining 16 cases (Table 3A} revealed a mild decrease in chloride in three
instances, a high glucose in two others, and a slightly elevated urea nitrogen in one
infant; but normal findings existed in the remainder. The seven instances in which calcium
was measured showed no abnormal values.

It appears that most infants dying from asphyxia (anoxia) have a rapid terminal episode
and so do not undergo a chemical imbalance. In instances of certain protracted illness
substantiated by autopsy findings, the supporting evidence of severe chemical alterations
can be obtained. More significantly, some sudden infant deaths with insufficient pathology
to cause death may reveal an unsuspected electrolyte imbalance, thus affording a *‘chemical
diagnosis” and a probable mechanism of death.

Summary

Sixty-seven cases of sudden infant death were examined and placed in three groups
relative to the cause of death; vitreous humor chemical analyses were performed in each
case. Asphyxial deaths showed no significant variations from normal concentrations.
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Cases with confirmed causes of death had chemical alterations in many instances which
were in keeping with the history and autopsy results. In the twenty-two undetermined
deaths, there were six instances of electrolyte imbalance which indicated the probable
mechanism of death.
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