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ABSTRACT

Sudden death of cardiac origin is considered a typical example of suspected crime
death in the medical-legal field since its rapid and unexpected presentation, with
no apparent cause of death, does not allow ruling out its violent origin. This makes
it more difficult when necropsy and complementary studies are negative. The so-
called functional sudden deaths are included in this group. A case presented in
Havana, in 2014 which required necropsy, led to an updated review of sudden
cardiac death with non-structural heart disease and its repercussion from the med-
ico-legal point of view.
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Muerte subita con cardiopatia no estructural: a proposito de un
caso

RESUMEN

La muerte stibita de origen cardiovascular es considerada un ejemplo caracteristi-
co de muerte sospechosa de criminalidad en el ambito medicolegal, pues por su
presentacion rdpida e inesperada, sin causa de muerte aparente, no permite des-
cartar su origen violento. Esto se complejiza cuando la necropsia y los estudios
complementarios son negativos. En este grupo se encuentran las denominadas
muertes subitas funcionales. A partir de la presentacion de un caso que fue moti-
vo de necropsia en La Habana, en el ario 2014, se realizo una revision actualizada
sobre la muerte subita cardiovascular con cardiopatia no estructural y su repercu-
sion desde el punto de vista medicolegal.

Palabras clave: Muerte stibita, Cardiopatia no estructural, Muerte sospechosa de
criminalidad
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INTRODUCTION

Although there is no universal agreement on the definition of sudden death
(SD), it is generally accepted that its cause is natural, that its installation is
unexpected and elapses rapidly from the onset of symptoms, if these ap-
pear. However, due to its nature, it has been considered in the medical-
legal field the characteristic example of suspected crime deathl’z, which is
confirmed or rejected with a thorough autopsy and the result of the anato-
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mopathological and toxicological studies™.

At the conclusion of these studies, a high per-
centage of SD are explained, mostly, due to a cardi-
ovascular cause; but sometimes the autopsy’s find-
ings are unspecific and it is the case of a functional
SD, whose cause of death is unprovable in the med-
ical-legal practice”.

For authors like Fellner and Navari', the sudden
cardiac death (SCD), where there is a structurally
intact heart, is a real forensic challenge, and its most
frequent causes are the heart rhythm disorders.
Nevertheless, they consider that actually, most of
these patients do not really have normal hearts, but
the current diagnostic elements are not enough for
stating a diagnose of the structural or functional re-
sponsible alterations'.

Epidemiological aspects

Although the incidence of SCD worldwide is difficult
to estimate, most authors agree that it is between 10
and 30% of all natural deaths'?. In Cuba, there are no
official records for the SCD; however, it has been
estimated that the incidence may be between 11.7
and 13.0% of natural deaths (one episode every 48
minutes)”’.

The main cause of SCD is the ischemic heart dis-
ease, with greater prevalence in the male sex, in
ages between 60 and 74%°,

Nonetheless, when it comes to young adults, the
cause has a different behavior. A study published in
the Journal of the American College of Cardiology
states that before 35 years, the leading cause of SD is
“the sudden death without identifiable structural
heart abnormality, presumably arrhythmic™. The
male sex predominated throughout this research, as
well as in studies developed in Cuba’.

Risk factors

The adult population is more likely to suffer an epi-
sode of SCD, when there are associated predisposing
factors for atherosclerosis such as: high blood pres-
sure, obesity, diabetes mellitus, history of ischemic
heart disease, smoking and thickening of the left
ventricle'.

In young adults, stratifying and modifying the
risks associated with SCD is not an easy task, since
predicting who will present a malignant episode
from premonitory signs is very difficult and often,
impossibleg. It should be remembered that, moreo-
ver, they are often individuals who appear to be
absolutely healthy.

Nevertheless, there are authors who expose that

half of young patients that suffer a SCD with a struc-
turally healthy heart has a history of syncope, palpi-
tations or chest pain and in a high percentage, some
identifiable condition associated with the SD (family
history, preexcitation syndrome or evidence of drug
use associated with the SD)".

CASE REPORT

The following is the case of an 18-year-old teenager,
who was in a student camp. The day he died was
festive and after dinner, where no alcoholic drinks
were found, he went out to make the route he was
supposed to do around the camp; two hours later, as
he did not come back to make the change with the
person who would do the new route, people went to
look for him and found him on the ground, prone
position, «without consciousness». He was immedi-
ately moved to a nearby health facility where he
arrived without vital signs; however, he is per-
formed resuscitation maneuvers and twenty minutes
after he is declared deceased.

The police investigation did not provide any ele-
ment of importance on the scene where he was
found deceased. In the interrogation to the parents,
it was possible to know that he had a health history
of practicing exercises and swimming, and that the
week before his death he presented a flu condition
that disappeared with symptomatic treatment.

As family medical history was known that his
parents suffered from high blood pressure; the
mother was obese; the maternal grandfather died at
62 years of age due to an acute myocardial infarc-
tion; the maternal grandmother had a diagnosis of
ischemic heart disease and passed away suddenly at
the age 59, and the maternal uncle, of 48 years old,
«suffered from the heart», without a precise diagno-
sis.

Results of the necropsy

- Examination of the body’s exterior: An evident
cyanosis on facial and upper extremity and sub-
ungal was confirmed, as well as pinpoint excoria-
tions in both knees.

- Examination of the body’s interior: There was
observed a marked generalized visceral conges-
tion, subpleural and subepicardial petechiae
(Tardieu ecchymoses) (Figure), no cardiac mal-
formations or in other organs. Food in early stage
of digestion (corresponding to what was declared
at dinner).
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- Complementary tests:

e Toxicological: The tests of orientation for
different types of drugs, alcohol in blood
and general toxicological march, as well as
the study of the candy paper found near
corpse, and the stomach content, all were
negative.

e Anatomopathological: A marked wide-
spread visceral congestion and signs of
slight pulmonary edema were observed.
The special techniques for studying the
heart and for viruses and bacteria resulted
negative.

- Cause of death: Sudden cardiac death.

COMMENT

The SCD is the first and only manifestation of car-
diovascular disease in the 20-40% of cases’. Its
cause varies with age and it is considered that be-
fore the age of 35 is related, in a high percent, with
heart rhythm disorders without identifiable structur-
al heart abnormalityg.

The most characteristic examples of this are the
arrhythmogenic diseases, like channelopathies, con-
stituted a new discipline in 1995 and included within
primary genetic heart diseases in 2006°.

The channelopathies have as base, a dysfunction
in the traffic of cardiac ion channels with an abnor-
mal myocyte (mutations with gain or loss of func-
tion) in different locations (epicardium, endocardi-
um, right or left ventricular system, expert conduc-
tion system)g. This group includes the long QT, short
QT and Brugada syndromes as well as the catechol-
aminergic polymorphic ventricular tachycardia, Lev-
Lenegre disease and the nocturnal inexplicable sud-
den death syndromeg.

Any of these channelopathies appears frequently
in young individuals, males, in the form of SD and
the autopsy is negativeg. Nowadays, molecular ge-
netics has revealed the changes at the level of the
molecular membrane’ and people already talk about
a molecular necropsyl. Its diagnosis is made by ex-
clusion, by ruling out cardiac structural alterations,
electrolyte or metabolic disorders, and other electri-
cal causes, as well as the use of antiarrhythmic
drugsg.

A study by Ochoa Montes’ highlights that 4% of
non-recovered cardiac arrests take place between 15
and 44 years, what shows that the immense efforts
developed at the present time to reverse this reality

Figure. Tardieu ecchymoses. Archive image (modified
from goo.gl/yRH5WK).

are not only justified by their high incidence, but
also for the drama with which this occurs, because it
affects apparently healthy young peopleG.

The SCD is one of the most important causes of
years of life potentially lost in the different age
groups. Causing serious losses in the family, eco-
nomic and social frameworks at the unexpected
death of an apparently healthy individual, not infre-
quently prematurely, at a young age, because of a
cardiac disorder, which gives it a dramatic character
to the episode7.

When confronted with sudden death, it is im-

portant to collect records of the victim (statements
of relatives, medical history, among other things),
since in many cases, it may be the only element that
allows us to arrive at a diagnosis of death, because it
is well known that a high percentage occurs at the
reesidence or during transportation to a health facili-
ty’.
In the case presented, a thorough analysis of all
available elements was made, no personal medical
history was found, but in the family. Finally, it was
possible to conclude that the death was in relation to
a SCD with non-structural heart disease. This diag-
nosis was stated by exclusion, once the presence of
a violent death (or traumatic) and explanatory caus-
es of natural origin were ruled out.
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