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ABSTRACT: Forensic pathologists are frequently asked to
describe the interval between injury and the onset of symptomsin
child abuse head injury deaths. A prospective, postmortem study
examined the interval between injury and onset of symptomsin 76
head injury deaths in which this information was available. The
head injury deaths were divided by mechanism of injury. The mech-
anisms were shake (no impact), combined shake and blunt impact,
and blunt impact (no history of shaking). Theinterval wasless than
24 hoursin 80% of shakes, 71.9% of combined, and 69.2% of blunt
injuries. The interval was greater than 24 hours in more than 25%
of each of these latter groups and was more than 72 hours in four
children. The variable intervals between injury and severe symp-
toms warrant circumspection in describing the interval for investi-
gators or triers of fact. It should be noted that in al of the cases
where information was supplied by someone other than the perpe-
trator, the child was not normal during the interval.
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As more head injury child deaths are recognized as abusive and
therefore investigated, forensic pathologists are more frequently
asked to determine the time of injury. This information is used to
identify or exclude possible perpetrators. Many forensic patholo-
gists have had the experience of investigating several such deaths
and finding that the interval between injury and presentation is
brief. In 1995 Nashelsky and Dix found minimal data to substanti-
ate or contradict the concept that the interval is very short (1).
Howard, Bell and Uttley reported the intervals from injury to neu-
rosurgical evaluation for 28 children with subdural hemorrhage in
1993 (2). They found two of the three children with documented
shaking injury had intervals within 24 hours but the third was
72 hours. For the other 25 infants with subdural hemorrhage 13
presented in 24 hours, three in 24—72 hours, and nine after more
than 72 hours. The present study was undertaken to examine the
interval from injury to symptom onset.
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M ethods

A prospective, postmortem study investigated 169 child deaths
and examined this interval in the 76 head injury deaths with such
information available. These children with head injuries are a sub-
set of alarger group of children reported previously (3).

Sample Selection

One hundred seventy-five of nearly 400 deaths of young children
investigated at the Dallas County Medical Examiner’s Office from
1982 to 1989 were studied prospectively. Case selection depended
on random assignment of cases and on the prosector’ s willingness
to participatein the study. Nineteen pathol ogists contributed one or
more cases each by the end of case collection. All child deathswere
equaly likely to beincluded in the study. The deathsincluded diag-
noses of child abuse, suspected child abuse, apparent accidental
trauma, and apparent natural death. History, autopsy findings, and
ocular findings were gathered and reviewed for the more general
study. Children whose immediate cause of death was head injury
were selected to examine the interval from injury to severe symp-
toms.

Symptom Onset Definition

The onset of severe symptoms was identified as the time when
an external event occurred or the caretaker called for medical assis-
tance. In these young children the symptoms were extreme: unre-
sponsiveness, difficulty breathing, cardiorespiratory collapse. The
persons identifying the symptoms were usually the caregiver call-
ing or presenting for emergent medical attention. In some cases
the identifiers were persons witnessing an externa event such as
amotor vehicle collision. The need for emergent medical attention
was confirmed by the health care workers who evaluated the chil-
dren and found them unresponsive, commonly without vital signs
or with failing vital signs.

Mechanism of Injury

The deaths caused by head trauma were divided by mechanism
of injury as described previously (4). Thefactors used in the defini-
tion included: finger marks or rib fractures; history of shaking;
subdural and/or subarachnoid hemorrhage; and evidence of impact
(contusions, subscal pular hemorrhage, skull fractures). The mecha-
nisms so defined were shake (no impact with two of the follow-
ing—finger marks or rib fractures, subdural or subarachnoid
hemorrhage, history of shaking), combined shake and blunt impact
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(impact with finger marks or rib fractures, history of shaking),
and blunt impact (no finger marks or rib fractures, no history of
shaking).

Results

Forty-six percent werelessthan one year old, 22% were between
one and two years of age, and 32% were over two years of age.
Forty-two were white; 24 were black; 7 were of Hispanic origin;
and 3 were of other ancestry. Forty-one of the 76 children were
male.

Five of the infants had exclusive shaking mechanism of injury.
Both shaking and blunt mechanisms were identified in 32 infants
and children. Exclusively blunt mechanisms of injury were identi-
fied in 39 of the infants and children.

The interval was less than 24 hours in all but one of the five
shaken infants. It was less than 24 hours in 71.9% of 32 infants
with combined, and 69.2% of 39 with blunt injuries (Table 1). The
interval was greater than 24 hours in more than 25% of the groups
with a blunt force component and extended more than 72 hours
infour children with blunt traumaas apart of the mechanism—one
with combined shake and blunt mechanisms, and three with exclu-
sively blunt mechanism.

The 22 cases with intervals longer than 24 hours were reviewed
to determine if any symptoms had been described prior to the
catastrophic collapse leading to death or brief hospitalization prior
to death. Ten of these children were described as|ethargic or other-
wise abnormal during the interval. The other twelve were in the
care of the presumed perpetrator and had no credible description
of their condition.

These findings are depicted graphically in Fig. 1. The columns
with no volume are the graphical representation of zero.

Discussion

Theinterval from injury to catastrophic or near-catastrophic col-
lapse requiring medical attention, or death is observed to be short,
less than 24 hours, in amost al the babies with shaking as the
exclusive mechanism of injury. This correlates with our under-
standing of the effect of violent shaking causing global disruption
of the nervous system. Diffuse axonal injury can be demonstrated
if life support ismaintained. The expression ‘‘violent’’ isappropri-
ate, although some find it objectionable (5,6).

In this study some of the infants with blunt force as part or the
exclusive mechanism of injury presented more than 24 hours after
injury. Blunt injuries are not necessarily asimmediately disruptive
of the nervous system and brain functioning as violent shaking.
Secondary phenomena including brain swelling and edema pro-
duce symptoms. Although brain swelling and edema can develop

TABLE 1—Interval frominjury to severe symptoms.

Mechanism of Injury

Interval in
Hours Shake Combined Blunt Total
Less than 24 4 23 27 54
24 to 48 1 8 6 15
48to 72 0 0 3 3
Morethan 72 0 1 3 4
Tota 5 32 39 76

Interval: Injury to Presentation

60+

507

40+

30+

Number of Cases

20
W e — Total
10 Blunt
Combined
0 ) ) ~ Shake
<24 24-48 48-72 >72
Hours

FIG. 1—The graphic display confirms the impression that most of the

children will present with severe symptoms in an interval of less than 24
hours after injury.

very rapidly, in less than 24 hours, delayed onset of symptoms is
not uncommon.

The proportion of children presenting beyond 24 hours was not
as great asfound by Howard et a. (2) in their retrospective clinical
study of 28 infants and young children identified as having sub-
dural hematoma after presenting for neurosurgical evauation. Six
of the children in their study died within aweek of hospitalization,
and two others 8 and 9 years later. No autopsy information was
provided. Nine of the children survived neurologicaly intact (2).
Thus, the cases of Howard et a. were not as severely injured and
do not serve as a comparable group for fatally injured children.

Conclusion

Enough variability in the interval between injury and the time
of severe symptoms or presentation for medical care in fatally
injured children exists to warrant circumspection in describing
such an interval for investigators or triers of fact. Our dataindicate
that the interval is brief (less than 24 hours), in aimost 3/, of cases
of head injury death, especially in shaking injuries. However, in
more than ¥/, of the cases, the interval from injury to the onset of
severe symptomsislonger. In all casesin which the children were
seen by an independent observer after injury, they were described
as not normal.
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