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ABSTRACT: Despite the fact that brain arteriovenous malformations (BAVMs) are a possible cause of sudden and unexplained death, very
few papers have discussed their importance in the forensic context. BAVMs consist of tangled masses of tortuous arteries and veins devoid of
intervening capillaries that frequently extend from brain parenchyma into the subarachnoid space. Apart from BAVMs, three major groups of
vascular malformations of the brain are known: cavernous hemangioma, venous angioma, and capillary telangiectasia. BAVMs and cavernous
hemangioma often cause hemorrhages, while venous angioma and capillary telangiectasia are typically asymptomatic. Presented here is the case of
a l4-year-old girl who died from a ruptured BAVM. The present case is a reminder that the forensic pathologist should be able to recognize
BAVMs and to differentiate it from other types of vascular malformations. Although rare, it is a cause of sudden death not to be overlooked,

especially in children.
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Sudden death has been defined as a natural unexpected death
occurring instantaneously or, most of the time, within 1 h after the
onset of symptoms (1,2). The type of conditions causing these
sudden and unexpected deaths varies markedly depending on the
age group. In the pediatric population, the presence of a congenital
malformation, of a sequela of prematurity, and of an infection
represent the most important causes of sudden death in early in-
fancy, while in later childhood, chronic respiratory disease, in-
fection, cerebral palsy, and epilepsy have to be considered (3,4).

Central nervous system causes of sudden and unexpected death
in childhood are unusual and most often due to epilepsy, infection,
or hemorrhage (4). In a very interesting study, Byard et al. (5)
reviewed all of the autopsy cases in a children’s hospital over a
27-year period and found a total of 10 cases of sudden and un-
expected death due to hemorrhage from occult central nervous
system lesions. Six of the latter were related to vascular malfor-
mations, while the remaining four were caused by primary brain
tumors.

We here report the case of a sudden and unexpected death from
rupture of a cerebral arteriovenous malformation in a young teen-
ager.

Case Report

A 14-year-old girl was found dead on her bed. The girl was
previously in good health, except for mild asthma. The eldest of
nine children, she lived in a marginal religious community. Her
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parents were members of a group that allowed child beating and
rejected vaccination and modern medicine.

On the morning before her death, the girl was feeling fine and
went to school, as usual. Around noon, she started feeling sick,
complaining of nausea and headache. She vomited twice. Her
body temperature was apparently normal. Around 18:00 hours,
she went to lie down on her bed where she was later found dead
the next morning, her legs hanging on the side.

The girl’s body was sent to a hospital pathology unit for aut-
opsy. The pathologist was alerted by a bluish discoloration on the
left side of the face and by a “traumatic hemorrhagic lesion” in
the left eye. Considering the tolerance toward child beating in the
girl’s community, the coroner and police investigators were par-
ticularly alarmed by these possible traumatic lesions and the body
was transferred to the provincial forensic laboratory for autopsy.

External exam of the 601b (27kg) and 4 ft 5in. (1.37m) girl
revealed nothing worthy of note. The bluish discoloration on the
left side of the face turned out to be postmortem lividity, while
the “lesion in the eye” was only a tache noire (i.e., blackish post-
mortem discoloration of the conjunctiva). There was absolutely no
evidence of traumatic lesion at external and internal exam. The
brain, however, showed massive edema (1580g). On brain cut
sections, an intracerebral hemorrhage with secondary necrosis was
found around the left lateral ventricle, extending inside the ven-
tricle with widening of the latter. Microscopically, the lesion was
composed of different caliber thick-walled vascular channels sur-
rounded by intervening reactive cerebral parenchyma, with gliosis
and hemosiderin deposits (Fig. 1). The abnormal vessels were fo-
cally extending into the subarachnoid space. The rest of the aut-
opsy was noncontributive, except for mild lung congestion.
Toxicological analysis only revealed a therapeutic dose of acet-
aminophen.

Death was attributed to cerebral arteriovenous rupture, and
manner of death was ruled natural.
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FIG. 1—(A) Under the microscope, the initial lesion is largely destroyed by
the hemorrhage (x 25). (B) Focally, residual abnormal vessels are seen: dif-
ferent caliber channels of different thickness surrounded by intervening re-
active cerebral parenchyma, with gliosis and hemosiderin deposits ( x 25).
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Discussion

Brain arteriovenous malformations (BAVMs) are congenital
vascular lesions that seem to affect less than 0.7% of the popu-
lation (6-8). About 20% of these BAVMs are detected in patients
of <21 years of age, including 8% in children of 10 years of age
or less (7,9). BAVMs discovered in childhood tend to be larger
in size and are more likely to present initially with intracranial
hemorrhage than those becoming symptomatic during adult life
(7,9-11).

BAVMs should be differentiated from other types of brain vas-
cular malformations: cavernous hemangioma, venous angioma,
and capillary telangiectasia (Table 1) (12,13). While BAVMs and

cavernous hemangioma are clinically significant causes of brain
hemorrhage, venous angioma and capillary telangiectasia are
mainly incidental findings.

In the forensic setting, very few articles have focused on BA-
VMs. Karhunen et al. (14) have reported that BAVMs were de-
tected in 0.06% of medicolegal autopsies in Helsinki (five cases in
8038 consecutive autopsies, including the case of an 8-year-old
boy with a large cerebellar hemorrhage). Apart from this study,
two forensic papers by Rosen (15) and by Azzopardi (16) reported
a total of five sudden deaths from cerebellar arteriovenous mal-
formation rupture in children aged from 5 to 10 years old. Also
worth mentioning is a study by Byard et al. that reviewed all sud-
den childhood deaths (under the age of 17 years) occurring over a
35-year period during sporting activities at the Forensic Science
Center in Adelaide, South Australia. Among the 12 cases de-
scribed in this study figures the case of an 8-year-old boy found
unconscious in a swimming pool. Death was due to subarachnoid
hemorrhage caused by a previously unsuspected cerebral arterio-
venous malformation (17).

The present case is a reminder that BAVMs are a possible
cause of sudden and unexpected deaths in children and there-
fore, forensic pathologists should be able to recognize this
lesion and differentiate it from the other types of vascular
malformation.
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TABLE 1—Brain vascular malformations.

Vascular
Malformation Clinical Significance Macroscopy Microscopy
BAVMs Significant cause of brain hemorrhage Network of wormlike vascular Contain arteries, veins, and abnormal vessels with thin
and subarachnoid hemorrhage channels of variable calibers and walls and a prominent internal elastic lamina or thick
thickness walls and nonelastic tissue
Surrounding and intervening reactive brain parenchyma,
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Capillary Incidental finding, virtually never Bluish discoloration, most Collection of small-caliber, very thin-walled channels
telangiectasia hemorrhagic frequently in the pons surrounded and separated by normal brain

BAVMs, brain arteriovenous malformations.
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