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ABSTRACT

Background: This study’s goalis todeterminethe incidence of sudden natural death (SND) based onadult forensic autopsies performed inthe
TurgutOzal Medical Center Research Hospital,its age and genderdistribution, and itscauses and to evaluatehistopathologicalresults from

the organs.

Methods: Forensic autopsiesfrom the last 1.5 years were examined retrospectively. Cases of sudden natural death over the age of 15 years
were included. The ages and genders of the cases were recorded. Hematoxylin-Eosin stained preparations of organs were examined. The
histopathological findings of the heart, lung, liver, kidney, and brain were evaluated.

Conclusions: Sudden natural deathwasmore common in older males. The most common cause wasischemic heart disease. Other causes
included non-ischemic heart disease, respiratory system disease, central nervous system disease, gastrointestinal system disease, and

urogenital system disease.

Keywords: Sudden Natural Death, Autopsy, Ischemic Heart Disease, Turkey

Introduction

In cases of sudden natural death, death occurs suddenly and
unexpectedly due to a natural cause 21, It can be described
as the rapid termination of life as a result of an illness. This
type of death is considered unexpected when there is an
absence of prior disease symptoms or if the symptoms are
unknown to the deceased’s friends, relatives, or physician
Bl In most cases, the person seems to be healthy and is
able to do daily chores. If there is no explanation, a post-
mortem examination and autopsy are required to identify
the cause of death [,

Studies have shown that ischemic heart diseases are the
leading causes of sudden natural deaths. The most common
is cardiac ischemia, which develops as a consequence of
coronary atherosclerosis  °l. The rate of SND of cardiac
origin is approximately 50%, and the causes are mainly a
function of age 7. The most common cause of SND is
connected to cardiovascular system and in turn followed by
respiratory, cerebrovascular and, digestive and urogenital
systems [®,

This study’s goal was to evaluate the causes of sudden
natural death in adults and assess histopathological findings
in organs from autopsies.

Material and Methods
The study evaluated 325 autopsies that were performed
over a 1.5 year period at Inonii University’s Turgut Ozal

Medical Center Research Hospital. Sudden natural death
cases over 15 years of age were included; 225 cases were
not sudden natural death cases and were not evaluated. For
the remaining 100 cases, ages and genders were noted. For
histological examinations, tissue samples were taken from
five main organs (brain, heart, lung, liver, and kidney) of
each corpse. Hematoxylin-Eosin stained preparations were
evaluated by a pathologist. The age, gender distribution
of the cases and the frequency of the organ findings were
shown in the tables as percentages.

The set of 225 cases excluded from the study had the
following causes of death: 19 died from vaccination, 7 died
from carbon monoxide poisoning, 37 died from a trauma
(battery, falling), 32 died from gunshot injury, 5 died from
sharp object injury, 11 died from drowning, 10 died while
being treated in the hospital, 3 died after injection, 8 died in
traffic accidents, 3 died from drug intoxication, 6 died from
electric shock, 3 died from scorpion sting or snake bite, 6
died from food poisoning, 9 died in fire. Sixty-six of these
cases were under the age of 15 years.

Results
The age distribution of the cases is between 15 and 90
years of age. Cases of sudden natural death are particularly
common in 60-70 year old males (78%) (Table 1). In
all cases, death occurred within 24 hours of the onset of
symptoms.
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Myocardial infarction (MI) (Figure 1) was in the most
common cause, accounting for 50% of deaths. Death due
to ischemia mostly occurs due to atherosclerotic coronary
artery disease.

Excluding ischemia, cardiac causes of death included
myocardial hypertrophy (25%), cardiomegaly (4%), aortic
dissection (3%), bridging (2%), coronary artery thrombus
(3%), myocarditis (1%), and atrial myxoma (1%) (Table 2).

Lung histopathologies revealed the following: intraalveolar
edema (45%) (Figure 2), hemorrhage (22%), emphysema
(15%), pneumonia (8%), bronchiolitis (5%), foreign body
aspiration (3%), emboli (1%), and vasculitis (1%).

Liver histopathologies showed single cell necrosis (76%),
steatosis (30%) (Figure 3), chronic hepatitis (23%) (Figure
4), cavernous hemangioma (4%), cirrhotic changes (4%),
and granulomatous inflammation (1%).

Table 1: Age and gender distribution of SND cases.

Brain histopathologies showed ischemic changes (26%),
edema (24%), and subarachnoid hemorrhage (17%) (Figure
5). Other findings were intraparenchymal hemorrhage
(3%) and sclerosis in the basilar artery (1%). No findings
were determined in 53% of the cases.

Renal findings showed chronic pyelonephritis (24%)
(Figure 6), acute tubular necrosis (7%), simple cysts
(14%), urolithiasis (3%), renal cell carcinoma (2%), and
amyloidosis (1%). No findings were determined in 49% of
the cases (Table 2).

Discussion

There is no universally accepted definition of the term
sudden death. This confusion is reflected in debates over
whether deaths that occur up to a few hours after symptoms
become apparent should be regarded as cases of sudden
death 1. Some researchers consider deaths within 24 hours

15-20 4 6 10
21-30 4 1 5
31-40 11 6 17
41-50 16 2 18
51-60 16 1 17
61-70 16 3 19
71-80 9 3 12
81-90 2 0 2
Total% 78% 22% 100%

Table 2: Frequencies of histological organ findings in SND.

Atherosclerosis

61

Myocardial infarct

50

Myocardial hypertrophy

25

Coronary thrombosis

Cardiac findings Myocarditis

Arrhythmogenic right vent. cardiomyopathy

Aortic dissection

Bridging of coronary arteries

Atrial myxoma
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Edema 45
L Intraalveolar hemorrhage 22
Pulmonary findings
Emphysema 15
Pnémoni 8
Pulmonary hypertension 2
L Foreign body aspiration 3
Pulmonary findings —
Bronchiolitis 5
Embolus 1
Edema 24
Ischemic neurons 26
Cerebral findings Subarachnoidal hemorrhage 17
Intraparenchymal hemorrhage 3
Basilar artery sclerosis 1
Chronic pyelonephritis 24
Simple cyst 14

Acute tubular necrosis 7
Urolithiazis 3

Renal cell carcinoma

Kidney findings

Amyloidosis
Isolated hepatocyte necrosis 76
Steatosis 30
. L Chronic hepatitis 23
Liver findings :
Cavernous hemangioma 4
Cirrhosis 4
Granulomatous inflammation
Total 100

Fig. 1: Myocardial infarctionis characterized by ischemic Fig. 2: Intraalveolar edema characterized by fluid
necrosis findings (H&E, x200). accumulation within the alveolar cavities (H&E, x200).
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Fig. 3: Steatosis characterized by fat accumulation in the
liver parenchyma (H&E, x200).

Fig. 4: Chronic hepatitis characterized by chronic
inflammatory inflammation of the liver tissue (H&E, x200).

Fig. 5: Subarachnoid hemorrhagecharacterized by
bleeding under arachnoid membrane. (H&E, x200).

of the onset of acute symptoms to be sudden [°- 1] but
others suggest this term only applies to deaths within 6
hours of the onset of symptoms!'?. The maximum period
accepted is usually 1-24 hours ['*!. In astudy by Dinesh S.
Rao et al. ¥, the rate of unexplained sudden death cases
was reported as 8.67%. In other studies, the rate of sudden
and unexpected deaths among natural deaths is reported to
be 30% 5. In the present study, the rate of sudden natural
deaths in 259 adults was 38.6%.

More than halfofnatural deaths are caused by cardiovascular
disorders U¢ In the literature, the true incidence of
sudden cardiac deaths remains unclear, with a wide range
in available estimates ['. Among the cardiovascular
pathologies, ischemic heart disease is the most common
cause for SND U8, Coronary atherosclerosis and acquired
forms of cardiomyopathy are the most common findings at

Fig. 6: Chronic pyelonephritis characterized by chronic
inflammatory inflammation and glomerulosclerosis of
kidney tissue(H&E, x200).

autopsies of sudden cardiac death in adults "', Coronary
atherosclerosis was also seen highly in 61% of our series.
Recent and/or old myocardial infarcts were present in 50%
of cases. Our series had 25% with myocardial hypertrophy,
appearing mainly in hypertension. This can be explained
by the higher age group of our cases and high occurrence
of hypertension in our population. Epidemiological and
autopsy studies suggest a close link between aging and
the clinical manifestation of atherosclerosis *. We found
rate of coronary thrombosis as 3% which was lower than
previous studies [ . Rate of myocarditis have also
extreme variations in the literature (21), and its ratio was
1% in our population.

Among the cardiovascular disorders, aortic dissection was
reported in 1.3% of cases by Escoffrey and Shirley 2.
Puranik et al. ! also recorded the ratio of cardiac deaths
due to aortic dissection as 5%. Aortic dissection were
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found in 3% of our series. Additionally, we diagnosed
atrial myxoma in only one case of our series.

Bruce and Waller ! determined that 23 of 24 sudden
death cases occurred due to ischemic heart disease and
that atherosclerotic constriction was detected at the rate
of 75% in at least one main artery in the autopsy. In the
present study, atherosclerosis cases had a rate of 61% and
in 41% of our cases, had atherosclerotic constriction was
above 75%. In 20 of our cases, atherosclerotic constriction
was below 60%. In this study, 50 MI cases were identified,
one had regular coronary arteries, and one also had regular
coronary arteries but this was attributed to myocarditis
with MI. In a study conducted by Puranik et al. P2,
56.4% of sudden natural death cases were due to cardiac
causes. The most common cardiac cause was arrhythmia
(29.0%). Other cardiac causes were acute myocardial
infarction (24.5%), myocarditis (11.6%), hypertrophic
cardiomyopathy (5.8%), aortic dissection (5.4%), and
dilated cardiomyopathy (5.4%). In the present study, aortic
dissection was observed at the rate of 3% and myocarditis
was observed at a lower rate, 1%. In this study, bridging
had a rate of 2%.

As can be seen in previous studies, heart and lung findings
are usually emphasized. In this study, the findings of all
organs sent to the pathology laboratory were evaluated. In
the majority of previous studies, pulmonary embolism was
mentioned among the causes of sudden death.

In our study, most common pulmonary finding was
intraalveolar edema as 45%. It may appear as a complication
in various situations such as congestive heart failure,
smoke inhalation, tuberculosis, anaphylactic reactions, etc
1231, On the other hand, pulmonary histopathologic findings
were intraalveolar hemorrhage (22%), emphysema (15%),
pneumonia (8.0%), bronchiolitis (5%), and foreign body
aspiration (3%). Pulmonary embolus was seen in 1.0%,
vasciilitis (1%). In previously studied series, pulmonary
embolus rate was mentioned as 3.4-12.5% 4+ %1, But, we
found pulmonary embolus rate lower than previous studies.
In the study conducted by Puranik et al. %, death due to
asthma was detected (16.1%). In most cases in the present
study, clinical information is not known, but death due to
asthma was not detected.

Among the cerebrovascular disorders, subarachnoid
hemorrhage and intracerebral hemorrhage are important
causes of unexpected death often between the ages of 40-
70 years 2°!. In central nervous system, ischemic red neuron
was our most prominent finding with 26% frequency
in our study. The high percentage of this finding may be
explained by its occurrence in different death situations
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such as cardiovascular, cerebrovascular and pulmonary
failure. Cerebral edema was seen in 24% of cases, and
former explanation is also valid for this entity. In Puranik et
al.’s study #2, intraparenchymal hemorrhage had a rate of
23.8%. In the present study, intraparenchymal hemorrhage
had a rate of 3% and subarachnoid hemorrhage had a rate
of 17%.

In liver, isolated hepatocyte necrosis was seen in 76% of
cases. This high percentage is striking among the findings.
Isolated hepatocyte necrosis is associated with hepatitis,
drug and alcohol abuse, toxications etc 7. Chronic
hepatitis was 23% in liver lesions as a high occurrence in
our population, and it can be easily said that hepatitis is also
major public health problem for our population. Steatosis
was present in 30 cases, but this is not an important
histopathologic finding, occurs in obesity, hepatitis,
alcoholism etc. and it is reversible. Our liver results were
similar with the previous studies 2% %),

As a regard of kidney findings, chronic pyelonephritis was
most frequent (24%) of kidney lesions, and this finding
may also be assessed as a threat for public health in this
population, because it culminates in renal insufficiency
if persists B% Acute tubular necrosis was found in 7% of
kidney lesions. It is the most common cause of intrinsic
acute renal failure and usually occurs after an acute
ischemic or toxic event B!, We can say that simple cysts
are seen in old ages, and they have no clinical importance.
Renal cell carcinoma was detected in both of our cases.

Conclusion

Ischemic heart diseases remain the number one cause of
sudden natural death. Other causes include non-ischemic
heart diseases, respiratory system diseases, central nervous
system diseases, gastrointestinal system, and genitourinary
system diseases. It is important to emphasize that the cause
of death may not be identified in some cases. Finally,
exact cause of SND cannot be determined by using routine
autopsy procedures and needs further investigations.
In medicolegal autopsies, especially for SND, we
propose that every possible organ must be sampled for
histological examination, and must be evaluated with a
multidisciplinary approach (scene investigation, medical
history, biochemical, microbiological, toxicological, etc.).
Thereby, cause of death can be accurately determined in
SND cases.
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