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CASE REPORT

Autopsy findings of SUDEP in adolescence
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Abstract

Sudden unexpected death in epilepsy (SUDEP) is a rare in children; the risk of SUDEP in children
is up to 10-fold less than adults. Herein, we report a case of SUDEP in a 14-year-old boy. The
post-mortem findings in neuropathological examination in SUDEP are not pathognomonic. Tongue
and lip bites marks are only an indication of a seizure before death. Basically, there are no lesions
that could explain the incidence of seizures before death. However, post-mortem examination is
mandatory in order to determine the diagnosis of SUDEP. Autopsy, histopathological, and toxicologic
examinations and a proper medical history of epilepsy are required to come to diagnosis of SUDEP.
This case report further demonstrates the importance of medicolegal autopsy in allegedly dead victims.

Keywords: Adolescence, autopsy finding, neuropathological, seizure, sudden unexpected death in

epilepsy (SUDEP)

INTRODUCTION

The risk of death for a person with epilepsy is
increased compared with the risk in the general
population. The overall risk of SUDEP is more
than 20 times higher in an individual with
epilepsy than the general population. Sudden
unexpected death in epilepsy (SUDEP) is more
common in hospital-based studies. The frequency
of sudden death in epilepsy depends on the
severity of epilepsy.'?

There are relatively less number of studies
on SUDEP in children and adolescents. SUDEP
rarely occurs in children; the risk of SUDEP in
children is approximately ten times less frequent
than adults.*> The incidence of SUDEP in
children varies from 0.2 to 0.7 per 1000 person-
years.®8 The risk of SUDEP was 7% in a study in
Finland® and 12% in a study in the USA! in all
epilepsy-related deaths in children. In individuals
with normal neurological appearance, the risk
of SUDEP increases in adolescence. Children
whose epilepsy are not in control are at a high-
risk group for the occurrence of SUDEP.579:!

There were no reported cases of SUDEP
in Indonesia, after an electronic search for the
terminology “SUDEP,” “sudden unexpected
death in epilepsy patients,” “paediatric SUDEP,”
“sudden unexpected death in epilepsy patients

and children,” or “death-related epilepsy” in
the medical literature. Herein, we described
the first report of autopsy findings of SUDEP
in adolescence in Indonesia.

CASE REPORT

A 14-year-old boy’s corpse was sent by police
investigators to the Forensic Medicine and
Medicolegal Studies Department for medicolegal
autopsy examination. An autopsy was conducted
to determine the cause of death because the victim
allegedly died upon being beaten by his friend in a
fight. However, the fight never happened. Several
witnesses reported that the victim experienced a
generalised seizure (less than 5 minutes) before
dead. All these incidents occurred at the victim’s
school. Post-mortem examination was performed
at 10 hours after death.

External examination

A pale palpebral conjunctival membrane was
found. On the right inner lip mucosa there
were three contusions, which were fresh tooth
marks (Fig. 1A). No injuries were found on
other body parts.

Internal examination
The heart showed no remarkable change and
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weighed 200 grams. The lungs were blackish red
in colour and collapsed. The weight of the right
and left lungs was 450 grams and 350 grams,
respectively. The liver was reddish purple in
color, smooth, glistening surface, showed no
remarkable change, and weighed 1500 grams.
The kidneys were reddish brown with the weight
of the right and left kidneys being 150 grams
and 100 grams, respectively. The brain weighed
1400 grams and presented moderate congestion.
Venous congestion on the surface of the brain
was observed. No injury was found (Fig. 1B).
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Histopathological findings

Brain tissue showed stromal oedema and dilation
of the blood vessels. The obtained pale regions
of the cerebral area revealed an infarction (global
cerebral oedema and infarction) (Fig. 2A and B).
Furthermore, pulmonary, heart, venous liver, and
venous renal congestion were found (Fig. 2C-F).
There were no signs of infection or malignancy
in the internal organs.

Toxicological findings
There was no poison found in the blood, stomach
content, urine, brain or liver.

FIG. 1: Macroscopic post-mortem findings. A: Contusions on inner lip mucosa. B: Venous congestion on the
surface of the brain, soft, friable and fragile.
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Additional information

We received information that victim often
experienced seizures in school. The last
convulsion before the victim died was three
months ago. The victim was an orphan, so
information was obtained from a relative. His
relative confirmed that the victim suffered from

AUTOPSY FINDINGS OF SUDEP

epilepsy since childhood: previously treated, but
not completely. The victim had not been taking
antiepileptic medication for the last 5 years.

DISCUSSION
SUDEP has been defined as a “sudden,

tissue with stromal oedema and dilation of blood vessels. Obtained parts of impression area infarct (x100
magnification); C: The blood vessels in the lung were generally widened with extravasated erythrocytes.
The stroma is oedematous with presence of macrophages containing pigment and a few inflammatory
cells. (x100 magnification); D: Myocardial tissue is arranged elongated, including blood vessels widened
contained erythrocytes (x100 magnification); E: Vascular liver congestion (x100 magnification); F: Renal
tissue with dilated blood vessels containing erythrocytes (x100 magnification).
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unexpected, witnessed or unwitnessed, non-
traumatic and non-drowning death in patients
with epilepsy with or without evidence of
a seizure and excluding documented status
epilepticus, in which post-mortem examination
does not reveal a toxicologic or anatomic
cause of death.”'> Definite SUDEP can only
be established with post-mortem examination.
The definite diagnosis of SUDEP can be said to
be a diagnosis established as per exclusion. In
addition to the victim having a medical history of
epilepsy, post-mortem findings should also rule
out that the death was due to trauma, asphyxia
due to aspiration or status epilepticus, drowning,
or other obvious medical cause of death. Deaths
due to SUDEP must also meet the criteria that the
deaths occur suddenly and unexpectedly while in
a reasonable state of health and during normal
activities (e.g., at school, at home, in or around
bed) in benign circumstances >34

After we performed the autopsy and the
histopathological and toxicological examinations,
we still could not determine the cause of death.
No signs of injury were present except contusions
on the lip, and the findings of autopsy and
histopathological and toxicological examinations
were not sufficient to diagnose the cause of
death; thus, we considered performing verbal
autopsy. The victim’s history of epilepsy is the
most important key to establish SUDEP as a
diagnosis in this case.

Post-mortem examinations are mandatory
in determining the diagnosis of SUDEP. The
pathologic autopsy findings that are significant
and more frequent in SUDEP can be observed
in the brain, lungs, heart, and liver of patients
with SUDEP.>-

In SUDEP case, majority of victims had
significant pathologic findings in brain (84%)."
These neuropathological findings are in the
form of cerebral oedema and infarction as well
as signs of hypoxia in the hippocampal area in
few of cases.'>!%!” Similar pathological findings
were also found in our case.

The findings in lungs, heart, and liver in
SUDEP reported in the literature were congestion
with slight increased in the weight of each
organs 5131719

External examination of the victim revealed
three contusions on the lip; these findings are in
line with a study by Shield et al'®, who reported
44%, and Clark et al®, who reported 60% of
SUDEP cases can be determined by the presence
of tongue/lip contusions. This finding is usually
found in SUDEP cases preceded by seizures.
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Possible SUDEP mechanisms have been
proposed, generalised tonic-clonic seizure
(GTCS), prone position, seizure-induced
respiratory dysfunction and seizure related
cardiac arrhythmia. Before terminal apnea
causing cardiac arrest, changes in early post-ictal,
alteration of respiratory and cardiac function
induced by central due to GTCS, which will
result in the death of the patient. Seizures that
occur in prone position until death may promote
hypoxia. However, the findings of pulmonary
oedema on post-mortem examination were not
significant enough to cause death. Some studies
reported cardiac pacemakers are needed in many
patients, indicating that there is a relationship
between seizures and cardiac arrhythmias.!820-22

The risk factors for SUDEP are early onset
of seizures, generalised tonic—clonic (GTC)
seizures, tonic—clonic seizures 3 months prior
to death and lack of treatment with medication.
The onset of seizures (<12 years) is significant
to the increased risk of SUDEP. SUDEPs are
also associated with GTC seizures around the
time of death; In three-quarters of cases, GTC
seizure had occurred near the time of the SUDEP.
People with 3 or more GTC seizures per year
have a 15-fold increased risk of SUDEP. Study
in China? reported patients who died from
SUDEP had more frequent tonic—clonic seizures
3 months before their deaths. The frequency of
occurrence of seizure is one risk of SUDEP,
therefore patients with epilepsy need to be treated
with anticonvulsant medications.3232

In conclusion, autopsy, histopathological
and toxicological examinations, and a good
medical history of epilepsy are required to come
to a diagnosis of SUDEP. This case report
demonstrates the importance of medicolegal
autopsy in victims with history of seizure.

Conflicts of interest: The authors affirm no
conflict of interest in this study.

Consent: Consent from relative was obtained
for using the photograph of victim.
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