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Abstract

Sudden unexpected death in epilepsy (SUDEP) is the commaonest cause of death related to epilepsy. There is no
settled proposition among neurologists, neuropathologists and forensic pathologists as to the exact
pathophysiology of SUDEP. Though there is renowned interest about this entity in the developed world, there is
little awareness and interest about SUDEP in the developing world. In the developed countries there are
established SUDEP awareness programmes run by the state and other scientific organizations. They help in
increasing the awareness of this entity among the general public, ensuring safety and well-being of the diagnosed
epileptic patients and updating the knowledge among the clinicians and other academics. It is the authors’ view
that the judicial medical officers in Sri Lanka too owe a similar responsibility and obligation towards the clinicians
and the general public regarding raising the awareness of SUDEP and establishing a clinico-pathologic
correlation. Diagnosis of SUDEP is a challenge in forensic pathology. It needs careful exclusion of suicidal,
homicidal and accidental circumstances as well as other possible natural causes. This warrants careful study of
the scene, history from several sources, meticulous autopsy examination followed by routine and ancillary
investigations. We present a case report of SUDEP highlighting some of the deficiencies in Sri Lanka including
the absence of a protocol to ensure quality-assured minimal standards in the investigation of suspected SUDEP
cases.
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Introduction

Sudden and unexpected death of an epileptic patient
which is not attributable to secondary causes such as
drowning, burns, different forms of accidents etc. or
to other forms of natural illnesses such as ischaemic
heart disease or pneumonia, but solely due to
epilepsy is designated as SUDEP-I The percentage
of such deaths is around 2-17% among the
epileptics. M This roughly amounts to 1-2 deaths per
1000 epileptic patients per year globally.?) SUDEP
remained a diagnostic and therapeutic challenge
over several decades. Disciplines of neurology,
neuropathology and forensic pathology should work
collaboratively in order to investigate suspected
SUDEPs.[M Until early 1990s the public awareness
of this condition was very poor and the medical
literature too was scanty. During that time it was not
recognized as a distinct entity which can be denoted
as an acceptable cause of death.*! Children and the
young adults have been identified as the most

vulnerable. It is the authors’ personal view and
understanding that the awareness of SUDEP is
extremely poor even among the immediate family
members of epileptic patients in Sri Lanka. A study
of Massey et. al. revealed that the awareness and the
interest of this condition among the health care
providers including clinicians are not adequate even
in the developed world.[ Compared to the normal
population, an increased mortality rate had been
identified among epileptics even without established
evidence of an epileptic attack prior to death.[
Because of this sudden and unexpected nature of the
death, a formal inquiry prior to the disposal of the
body should be carried out according to Sri Lankan
jurisdiction. It is most advisable that the inquirer
into sudden deaths directs such deaths to a forensic
pathologist who will perform the final multispectral
scientific investigation with an attempt to solve at
least the possible medico-legal issues pertaining to
such deaths. This approach is beneficial to multiple
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parties including the deceased, his relatives, the
clinicians and the pathologist as well as the general
public as it helps to sort out their problems and
issues while building up a clinico-pathologic
correlation. It also rules out possible fowl-play
providing the deceased with justice which is his due.

Case report

The deceased was a 32-year-old known epileptic
female. She was unmarried as she had been mentally
subnormal and epileptic since early childhood. She
had been fully investigated by several consultant
paediatricians, neurologists and psychiatrists during
early childhood where no demonstrable cause was
found either for her epilepsy or mental retardation.
Furthermore a link between mental unsoundness and
epilepsy had also not been established. She had been
on regular treatment and follow-up for Grand Mal
epilepsy alone, the mental unsoundness been left
alone as it was not progressive or disturbing to her
life as well as the lives of her associates. Her drug
compliance was satisfactory. Proceeding an
apparently uneventful period, one morning she was
found dead in prone position on her bed. The scene
was undisturbed. The mother of the deceased was
also sleeping in the same room but on a separate bed.
She had noticed that the deceased had passed urine
during sleep, which she does only during an
epileptic attack. The scene visit was unremarkable.

The post-mortem examination with special neck,
musculoskeletal and neuropathological dissections
revealed no external or internal injuries contributory
to or causative of the death except for the fresh
tongue bites highly suggestive of an epileptic attack
prior to death. The clothes were soaked with urine.
All internal organs including the brain appeared
normal. No cerebral oedema was noted. Further,
there were no space occupying lesions, vascular
malformations or previous infarctions. The heart
was unremarkable.  There were no areas of
myocardial fibrosis or any other anatomical or
pathological abnormality. The lungs showed mild
pulmonary oedema. Samples were collected for
histoplathological examination. These included
multiple samples from different sites of the brain
(hippocampus, cerebral cortex, basal ganglia,
cerebellum etc.), all four chambers of the heart,
lungs, kidneys and all the other important organs.
Hypocampal sclerosis or eosinophilic neurons were
not noted. The toxicology report was unremarkable.
Blood was negative for anti-epileptic drugs. After
careful consideration of the overall history and the
autopsy findings, the cause of death was given as
SUDEP. The relatives were unaware of a condition
termed SUDEP and its higher tendency for sudden
unexpected natural deaths. Advice on close
observation, use of alarms, °‘anti-suffocation’
pillows etc. had not been received by the relatives or
the care-givers.

Discussion

The recognition of SUDEP demands a higher level
of suspicion and vigilance among death
investigators. This is equally true for Sri Lanka. The
definition of SUDEP lacks consensus among
different authorities. One widely accepted
definition (first proposed by Nashef et. al ) is as
follows: “Sudden, 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 toxicological or
anatomic cause for death.” [6] This definition is
almost twenty two years old though it is still widely
accepted.

The following criteria should be fulfilled for a death
to be labeled as SUDEP. (1) Previously diagnosed
epileptic  patient, probably with  recurrent,
unprovoked seizures, (2) Apparently healthy person
dies unexpectedly with no other cause, (3) Should be
a sudden death and (4) There may or may not be
evidence of seizure, but status epilepticus should be
excluded.[l  According to above guidelines it is
evident that this case under discussion undoubtedly
falls in to SUDEP. Some authorities have divided
SUDEP further into three sub-categories. The basis
of this classification is the degree of certainty of the
diagnosis.[®l Definitive SUDEP is a death of an
epileptic with a compatible clinical picture where no
alternative cause of death had been revealed at the
autopsy. A probable SUDEP is a death for which no
autopsy had been performed but all the clinical
criteria had been met with while a possible SUDEP
is where the circumstances leading to death are
inconclusive to ascertain the death as SUDEP while
no postmortem had been performed.

In clinical set up, if a patient with a known history
of epilepsy was successfully resuscitated while
having a cardio-pulmonary arrest in consequence of
an epileptic attack; such an event is termed near-
SUDEP.[I

Many risk factors have been identified. Some are
modifiable though the rest is non-modifiable. The
most important clinical risk factor is the frequency
of tonic clonic seizures.' Death during sleep and
nocturnal seizures prior to death had been shown to
be present in 70% of cases studied in certain large-
scale studies.'™] Age being less than 40 years and
sleeping in prone (face down) position are also
identified as risk factors.’? Having nocturnal
seizures, longer seizure duration, younger onset of
the first episode of seizure, multiple anti-epileptic
drug therapy, poor seizure control despite optimal
drug therapy and periods of lack of proper
monitoring too have been identified as additional
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risk factors. All above except the male gender were
present in the case under discussion. Additionally it
had been identified that being mentally subnormal is
also one of the significant risk factors which too was
present in the deceased. [**!

The benefit of identifying risk factors in SUDEP is
multiple. It gives the clinicians, the patient, his care
givers and family members an insight as to the level
of risk the patient is carrying. This enables the
patient and the care givers to optimize the behavioral
patterns and clinicians to advice the patient on
changing modifiable risk factors. Recently, certain
authors have attempted to stratify the risk factors in
order to place each patient on a ‘risk score’. This
score or the index will provide a clue to the patient’s
proneness to sudden and unexpected death
attributable to epilepsy.[*¥l The awareness made
among the patients and their care-givers would
enable to minimize preventable and premature
deaths from being taken place. Controversy exists in
some counties as whether to reveal or not about this
outcome to the caregivers.[* In Sri Lankan context,
the authors believe that the best approach is the
public awareness programmes launched in a wide
scale in order to modify certain risk factors.

The 23rd of October had been announced globally
as the “SUDEP awareness day.” In developed
countries there are established government and non-
governmental professional organizations working
together and individually towards promoting public
awareness of SUDEP and aiding professionals on
further research on this topic. Epilepsy Foundation,
SUDEP Action, Epilepsy Society and Epilepsy
Ontario are few among many such to mention. It is
the authors’ perception that Sri Lanka is lagging
behind in this context, the awareness of SUDEP
among the clinicians, the epileptic patients, the
general public and the death investigators including
the judicial medical officers being not satisfactory.
The authors have come to this conclusion after in-
depth qualitative analysis of the few SUDEP cases
they have performed during the past seven years
including the case under discussion which is the
most recent. This had been done as a part of internal
quality assurance process. SUDEP is still a concept
not deeply ingrained in the minds of the death
investigators in Sri Lanka. Thus, there is a
possibility that true SUDEP cases be over-looked
making the entity being under-reported. Clinicians
treating epileptic patients should take effort to
identify high-risk clients for SUDEP and act
accordingly. Once an epileptic death is reported in
hospital setup, measures should be taken for
thorough investigation. In the recent past, the
Director General of Health Services has passed
circulars mandating all Dengue and Maternal Deaths
to be subjected to inquest. The authors suggest that
it will be a step forward in preventing SUDEP if all

epileptic deaths be subject to inquest and thereafter
the more ambiguous cases be directed for a judicial
autopsy. As there is no such provision at present
mandating an inquest on all epileptic deaths,
clinicians should take the initiative to direct such
ward-deaths for inquest or if the cause of death and
other circumstances are too obvious for the death to
be directed for inquest, they could request from the
legal guardian of the body the permission for a
pathological autopsy in which a thorough
neuropathological dissection and sampling could be
achieved. As per the judicial autopsies, medical
officers of all calibers performing judicial autopsies
should possess adequate awareness, knowledge,
skills as well as the positive attitude of performing
an extensive and complete autopsy on
putative/prospective SUDEP cases. In the absence
of adequate facilities to rule out other causes, such
cases are best directed to centres with better facilities
and a specialist in Forensic Medicine.

In the context of prevention of SUDEP, as well as in
delineating the causes of death at a suspected
SUDEP autopsy, a basic understanding of the wide
spectrum of mechanisms postulated for the sudden
and unexplained deaths among epileptics is vital. A
cascade of events had been speculated over the years
in autonomic nervous, respiratory and cardiac
systems in genetically susceptible individuals with
unique genomic complexities or mutations. Yet, the
exact cause/causes/mechanism playing the major
role in such deaths is still obscure. Establishment of
cardio-autonomic and respiratory dysfunctions has
been currently identified as the principal
mechanisms causing SUDEP.!*¢l Recently, attention
had been focused on molecular profiling and genetic
studies including novo mutations leading to cardiac
ion channel dysfunctions affecting the neurocardiac,
neuroautonomic and neurorespiratory pathways.
Debates are still on among neuropathologists,
neurologists and researchers as to what the most
common primary/initiative /triggering event is. 7 It
could well be cardiac, respiratory or both. Changes
in blood pressure with asystole led to the assumption
that SUDEP is due to cardiac malfunctioning
mechanisms. Similarly, respiratory depression and
apnoea occurring during and after a seizure episode
causing oxygen desaturation are two other principle
mechanisms postulated by some authorities.
Compromised normal arousal mechanisms had been
identified in these patients as another mechanism
possible to cause death. Another significant
mechanism with renowned interest since recent past
is obstructive laryngeal spasms with subsequent
respiratory arrest. Irritation of the larynx with acid
regurgitation from the stomach during an episode of
seizure is currently thought as the reason for
laryngeal spasm though inherent (spontaneous)
pathology of the recurrent laryngeal nerve was the
former (older) postulation for the triggering
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mechanism.[*8 There are numerous other intricate
speculations  for  the  mechanisms  and
pathophysiology of SUDEP. The field is ever
growing and more and more research is being done
in the developed world so as to achieve a better
insight to the triggering mechanisms of SUDEP.

Sudden and unexpected loss of a family member is
a serious and perhaps rather catastrophic event in
any socio-cultural setting. Yet, there is much to do
both in the community set up as well as in the
hospital set up (clinics and wards) to educate the
patients and their immediate family members
regarding the increased risk of accidents, injuries
and death this group of patients are carrying with
them and the practical measures to prevent and
minimize the outcome of the same. Divulging the
fact of increased proneness to sudden deaths may
initially be depressive to the recipient though the
authors wish that benefits of telling so will far
outweigh its negative effects in the long run. Further,
every patient has his right to know the risks and
outcome of his disease condition as well as the
measures to be taken to prevent them. Many
researchers have highlighted that lack of night time
supervision is one of the easily modifiable risk
factors.[t]

Inquiring in to this fact during the pre-autopsy
history taking in the present case as well as in all the
other cases the two authors have performed in Sri
Lanka for the past seven years revealed that the
principle care-giver (the mother of the deceased in
the present case) was unaware and had never been
informed of this simple measure. The same was
asked from the family members of two different
SUDEP subjects whose autopsies had been done at
the Victorian Institute of Forensic Medicine (VIFM)
Australia, by one of the authors during the post-
autopsy discussions with family members. They
were well informed by the attending neurologist as
well as their general practitioner of the necessary
facts and figures as well as the myths revolving
around SUDEP. They also have participated in
several SUDEP awareness programmes organized
by the local government.

There are basically two levels of medical officers
who have to formulate the cause of death (COD)
according to the WHO format, namely the forensic
pathologists and the ward doctors. Forensic
pathologists should pay extra attention in
formulating the COD as it will be contributed to
national statistics and further implementation of
national health and social policy planning. Though
SUDEP accounts for up to 17% of all epilepsy-
related deaths and up to 50% of all deaths in
refractory epilepsy, amounting to deaths of 1 in 1000
adults and 1 in 4500 children with epilepsy annually,
some authors believe that it is too “non-specific” a

terminology for a cause of death. % This view had
been expressed by the American Epilepsy Society in
2014. 1 2019 ICD-10-CM Diagnosis Code G
40.909 is given to designate “Epilepsy-unspecified”
without status epilepticus. This should denote the
entity of SUDEP.[?? The authors too share the same
stance that SUDEP is not a very informative cause
of death. Yet, it collectively designates the
nonspecific group of natural deaths in epileptics
which are not attributable to any other cause
including status epilepticus but occurring by virtue
of the deceased being an epileptic. The intricate
neuropathophysiology ~ behind  the  various
mechanisms postulated by different authorities is
mostly of high academic value.

If an epileptic dies of an unnatural cause such as
drowning, fall off a height, road trauma or burns, the
underlying cause should be mentioned as
“epilepsy”. In the same way, in all SUDEP deaths,
the underlying cause should also be mentioned as
“epilepsy”. Misdiagnosis, under-diagnosis and over-
diagnosis are all possible in SUDEPS. Furthermore,
there is no consensus among the Sri Lankan forensic
fraternity as to what the basic minimal standards to
be adhered to are when conducting an autopsy on
SUDERP in the context of history taking, scene visit,
examination, dissection and investigations etc. As
such, the authors wish to highlight the timely need
for a protocol for SUDEP autopsies, practically
feasible to be adhered to by all doctors engaged in
medico-legal practice island-wide. This will enable
to minimize diagnostic errors and pave path for
quality-assured forensic audit in SUDEP.

It was able to reduce the mortality of Sudden Infant
Deaths Syndrome (SIDS) by safe sleeping habits
and other life-style modifications aided by the
widespread awareness programmes targeting the
general public and specially the mothers of the new-
born. Scientists and researchers have opined that
SIDS and SUDEP share many similarities as a
“sudden death syndrome” though their physiological
causes are poorly understood and possibly
diverse.?® Therefore the possibility of reduction of
SUDEP through mass scale public awareness
programmes and behaviour modifications is a
positive approach which had been tried in the
developed world with promising results. Interested
parties should pay attention to implement this in Sri
Lanka as well.

Conclusions

Epileptics show an increased mortality compared to
general population due to varied causes. SUDEP is
one such significant cause. SUDEP confronts the
clinician and the pathologist with many issues.
Misdiagnosis, under-diagnosis and over-diagnosis
are all possible. If the pathologist adheres to a
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national-level protocol in conducting the autopsy so
as to ensure that the minimal standards are meted
with, that will enable to collect accurate national
statistics on SUDEP which intern will help to
recognize the patterns and implement preventive
measures. It also will ensure a clinico-pathologic
correlation.
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