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Abstract
Introduction
Sudden unexpected natural death of a young adult is rare, but has a disproportionate impact on the
community. This always requires a systematic forensic autopsy. At the completion of the autopsy it is
expected to have the answers for all unanswered questions. However it is a challenge to the forensic
pathologist since there are many sudden deaths without significant morphological anomalies.
Objective:
The aim of the study was to identify the causes and characteristics of sudden death among the young
adults (less than 40 years of age)
Study Design:
Retrospective descriptive study was done based on the reports of post mortems performed on young
adults who had died suddenly and unexpectedly due to natural reasons during past 4 years. The
information was gathered on a pro-forma to fulfill the objectives. The data was analyzed using SPSS
statistical package version 18.
Results:
Out of 54 autopsies analyzed, 78 % were males. 39% of the victims were of the age group of 36 to 40
years. 33% of the victims were brought to hospital before death. In 76% of the cases, a cause of death
could be identified after macroscopic autopsy examination and the percentage increased to 89% after
microscopy. Microscopy revealed or confirmed the cause of death in 52% of the cases. 44% were
victims of sudden cardiac death. Cause of death was unascertained at the end of all the investigations in
11% of the cases.
Conclusion:
Cause of death has a cardiac origin in majority of sudden unexpected deaths in young adults in the
sample examined. Macroscopic autopsy examination could identify a cause of death in majority while
abnormalities identified at microscopic examination accounted for death in nearly half of the sudden
unnatural deaths in young adults.
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Introduction
From a forensic point of view, a sudden death is
defined as a rapid, natural and unexpected
death [1]. Sudden unexpected natural death of
a young is rare, but has a disproportionate
impact on the community. The incidence of
sudden natural deaths among the 1-40 year age
group, is reported as 1.3 to 8.5 per 100 000
person years [2,3] while the incidence of
sudden death in the general population is
reported as 1 in 1000 individuals[4]. Sudden
death of a young adult is a tragedy to the family
and always requires systematic forensic autopsy
performed by a pathologist. It is expected to
have the answers for all unanswered questions
at the completion of the autopsy. Historical
evidence obtained from the witnesses and the
family members of the deceased is crucial for
this investigation. Recent symptoms prior to
death and past medical history and the family
history must be probed. Notes of resuscitation
and the hospital records are also useful.
Recent autopsy studies have revealed coronary
artery disease as the major cause of death in
people aged more than 35 years while
cardiomyopathies are commonly seen in
younger age groups (less than 35 years of age).
Arrhythmogenic
right
ventricular
cardiomyopathy is an increasingly recognized
type of cardiomyopathy causing sudden deaths
in young adults [5]. Diagnosis of these
cardiomyopathies at the autopsy plays an
important role to counsel and screen the first
degree relatives.
However, since all sudden deaths are not
thoroughly autopsied, extracardiac causes are
not well estimated [5].There are many cases of
sudden
deaths
without
significant
morphological anomalies. Thus, a significant
number of sudden deaths remain as autopsy
negative sudden unexplained deaths even after
a through autopsy. Presently due to the
advancement of molecular biology, many such
autopsy negative sudden unexplained deaths
have ended up with a pathogenic basis
worldwide [6]. An accurate diagnosis through a

molecular autopsy, directs initiation of
preventive strategies among the relatives.
However, the molecular studies are still new
and not available to the forensic community of
Sri Lanka due to its high cost.

Objective:
The aim of the study was to identify the
presentation, causes, and characteristics of
sudden death among the young (less than 40
years of age) with a view to have an insight into
the causation in our community and to make
suggestions to improve the standards in our
investigation process.

Method:
Retrospective descriptive study was performed
based on the recorded historical evidence and
the reports of the post mortems done on young
adults who had died suddenly and unexpectedly
due to natural reasons during past 4 years. The
information was gathered on a pro-forma to
fulfill the objectives. The data was analyzed
using SPSS statistical package.

Results:
Out of the 54 autopsy cases studied, 42 (78%)
were males and 12 (22%) were females. 21
(39%) were of the age group of 36 to 40 while
there were 11 (20%) each for the age groups of
21-25 and 31-35. (Table:1)
Table 1: Age distribution of the group

Age group

Frequency

<20 yrs
20-25 yrs
26-30 yrs
31-35 yrs
36-40 yrs
Total

5
11
6
11
21
54

Percentage
(%)
9
20
11
20
39
100%
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Most deaths (43%; n=9 out of 21) in the age
group of 36 to 40 were due to ischaemic heart
disease and majority of deaths (50%; 9 out of
18) due to ischaemic heart disease are also
coming under this age group.18 (33%) of the
group were hard working manual labourers
while there were 12 (22%) office workers.
(Table: 2)
Table 2: Occupation of the victims
Occupation
Manual labourer
Office worker
Student
Other
Total

Frequency
18
12
5
19
54

Percent (%)
34
22
9.
35
100

29(54%) were smokers. Ethanol abuse was
observed among 29 (54%).
40 (74%) had some form of ill health prior to
death. Out of these 40, 15 (28%) were suffering
from some illness for less than 1 day. 13 (24%)
had some form of ill health for 2 days to 1
week. There were 14 (26%) with no complaints
of any ill health. However 13 (24%) out of them
had a diagnosed chronic condition for
years.(Table: 3)
Table 3: Duration of ill health
Duration of ill
health
<1day
1day
2days-1wk
1 wk-2wk
>2wk
Diagnosed for years
but no recent ill
health
None
Total

Frequency

Percent (%)

15
2
13
5
5
13

28
4
24
9
9
24

1
54

2
100

Chest pain was observed by the next of kin in 8
(15%) of the victims while14 (26%) had
shortness of breath.
Symptoms were
nonspecific in 15 (28%).
24 (44%) had consulted a doctor for the ill
health.18 (33%) were brought to hospital prior

to death. 14 (26%) had a witnessed collapse
while 12 (22%) died at sleep.(Table: 4)
Table 4: Presentation
Death occurred
Died at sleep
Witnessed collapse
Brought to hospital
Died on the way to
hospital
Died at work
Other
Total

Frequency
12
14
18
2

Percent
22
26
33
4

1
7
54

2
13
100.0

At the end of the gross examination a cause of
death was found in 41 (76%) of the cases while
at completion of the microscopic examination
the cause of death could be identified in 48
(89%).
Macroscopic or gross autopsy
examination revealed cardiac findings in 27
(50%) while 9 (17%) had nonspecific findings
and 8 (15%) had none. (Table: 5)
Table 5: Autopsy findings –macroscopy
Macroscopic findings at
autopsy

Frequency

Percent
(%)

Cardiac
Other
Nonspecific
None

27
10
9
8

50
18
17
15

Microscopy had been done in 34 (63%) of the
cases and 6 (11%) had no significant
microscopic findings. The cause of death was
revealed or confirmed by microscopy in 28
(52%) cases. Microscopic examination revealed
3 cases of myocarditis and 4 cases of recent
myocardial infarction where gross examination
revealed nonspecific or negative findings. Thus,
following microscopy, positive cardiac findings
further increased and a total of 34 (63%) were
observed to have cardiac findings at the end.
Cardiac
findings
observed
either
macroscopically and microscopically were
coronary artery disease in 17(31%) cases with
associated thrombosis in 6 of them. A recent
myocardial infarction was observed in 5 cases
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(9%).
Myocardial fibrosis with no recent
infarction was noted in 6(11%) cases and 3(6%)
had isolated myocardial hypertrophy while
there were 8 others with myocardial
hypertrophy associated with other cardiac
findings.
Cardiac causes accounted for deaths in 22 (41%)
cases while 6(11%) had negative autopsy after
toxicological and microscopic studies.(Table:6)
Table 6: Cause of death
Cause of death

Frequency

Sudden cardiac death
Non cardiac
Unascertained
Total

22
26
6
54

Percent
(%)
41
48
11
100

Discussion:
The etiologies of sudden death of young vary
among studies [7-10]. Unexplained case of
sudden natural death of a young individual has
a great impact on the living relatives. With the
advancement of science, new methods to
screen for risk factors of sudden adult deaths
are available [11]. However, without a proper
understanding into the etiologies in our own
community, population screening methods
cannot be planned. Inadequate or inconsistent
investigation of young sudden deaths, results in
failure to identify potentially fatal, yet treatable
familial disease. A detailed investigation of
sudden death in the young can reveal
hereditary cardiac disease in more than 40% of
the cases [12, 13]. Systematic forensic autopsy
and autopsy based studies are extremely
important for this purpose.
Study revealed that 78% of the victims of
sudden natural death are males. The mortality
rate for sudden cardiac death per 100,000
person-years was observed as 6.7 for males and
1.4 for females in an autopsy-based series of a
population undergoing active surveillance
[14].Most of the sudden deaths due to
ischaemic heart disease belonged to the age

group of 36 to 40.
A similar picture was
observed in a study done in India where
majority were towards the upper limit of the
age group [15]. Majority of deaths due to
ischaemic heart disease are coming under this
age group. Puranik R. et al found in their study,
more than two thirds of deaths caused by acute
myocardial infarction occurred in the age group
from 30-35 years [16]. 33% of the group were
hard working manual labourers. Exertion acts
as
a
trigger
for
lethal
ventricular
tachyarrhythmias, especially when there is
underlying cardiac disease [17-19]. Literature
reveals that the reported cases of sudden
deaths among the young athletes are on the
rise [20]. More than half of the victims were
reported smokers and also there were more
than half with a history of ethanol abuse.
Cigarette smoking is a known risk factor for
sudden cardiac death. Similarly, heavy alcohol
consumption is associated with an increased
risk of sudden cardiac death [21, 22].
74% of the group reported to have some form
of ill health prior to death. Mostly the
symptoms were nonspecific and of a short
duration. However in a study on prodromal
symptoms only 18% had symptoms prior to
death [23]. The recorded prodromal symptoms
in this group are based on statements made by
the relatives who at this desperate moment, try
to relate their loved one’s death to some form
of illness. However chest pain and shortness of
breath were observed in 41%. Further, 44% had
consulted a physician for their ill health prior to
death which has to be considered important.
33% was brought to hospital prior to death
while 26% had a witnessed collapse.22% of the
deaths had occurred while at sleep. DeVreede
Swagemakers JJM had reported that 40% of
sudden deaths can be un-witnessed[24].
Macroscopic examination revealed positive
findings in 85% with 50% cardiac findings.
Positive cardiac findings further increased up to
63%at the end of the microscopic examination,
where 3 cases of myocarditis and 4 cases of
recent myocardial infarctions were added to the
group. Furthermore, microscopy revealed or
confirmed the cause of death in 52% of the
18

cases. The cause of death was revealed only
after microscopy in 13%. At the end of the
external and internal examination a cause of
death was found in 76% while it increased to
89% at the end of the microscopy. Coronary
artery disease was observed in 31% cases and a
recent myocardial infarction was observed in
9%. Myocardial fibrosis with no recent
infarction was noted in 11%. Myocarditis was
diagnosed 6%. Atherosclerotic coronary artery
disease accounts for the large majority of cases
of sudden natural deaths in older people (over
40 years of age)[1]. The most frequent
structural cardiac diseases in the young
population reported are premature coronary
artery disease, myocarditis, left ventricular
hypertrophy and hypertrophic cardiomyopathy
respectively[25,26].
Although, there were 63% cardiac findings there
were only 41% cases of sudden cardiac death
while there were 48% deaths due to non
cardiac causes. This is due to presence of other
morphological abnormality accounting for
death in a person with a cardiac pathology.
However, the main cause responsible for the
sudden natural deaths was cardiac pathology.
This highlights the importance of methodical
autopsy with microscopy in all sudden natural
deaths of young. However, this study revealed
that microscopy had been done only in 63% of
the cases in this group which needs further
attention. This can prevent detection of cardiac
causes of death which is extremely important in
planning the screening process of the family
members.
11% had no morphological cause of death.
Autopsy of sudden unexpected death is
sometimes inconclusive even after microscopy
and molecular biology may have played a
crucial role in coming to a conclusion [27].
Thus, it is high time for us to pay attention to
molecular autopsy. This will reduce the number
of cases ending up as “cause of death
unascertained”.

Conclusions:
Predominantly male victims of 36-40 years are
the risk group for sudden natural deaths.
Cardiac causes account for majority of sudden
natural deaths of young adults with coronary
artery disease placed first. Systematic forensic
autopsy with proper ancillary testing is essential
in sudden natural deaths of young. There is a
significant proportion of cases with an
unascertained cause of death highlighting the
importance of further studies.

References
1. Grandmaison GL: Is there progress in the
autopsy diagnosis of sudden unexpected
death in adults? Forensic Sci Int. 2006,
156:138-144
2. Shen WK, Edwards WD, Hammill SC, Bailey
KR, Ballard DJ, Gersh BJ. Sudden
unexpected nontraumatic death in 54
young adults: a 30-year population-based
study. Am J Cardiol. 1995;76:148 –152.
3. Liberthson RR. Sudden death from cardiac
causes in children and young adults. N Engl
J Med. 1996; 334:1039 –1044.
4. De Vreede-Swagemakers JJ, Gorgels AP,
Dubois-Arbouw WI, van Ree JW, Daemen
MJ, Houben LG, Wellens HJ. Out-of-hospital
cardiac arrest in the 1990’s: a populationbased study in the Maastricht area on
incidence, characteristics and survival. J Am
Coll Cardiol. 1997;30:1500–1505
5. G.L. de la Grandmaison, M. Durigon,
Sudden adult death: a medico-legal series
of 77 cases between 1995 and 2000, Med.
Sci. Law 42 (2002) 225–232
6. Tester DJ, Ackerman MJ. The role of
molecular autopsy in unexplained sudden
cardiac death. Curr Opin Cardiol. 2006
May;21(3):166-72
7. Maron BJ, Epstein SE, Roberts WC. Causes
of sudden death in competitive athletes. J
Am Coll Cardiol 1986;7:204 –14.
8. Maron BJ, Doerer JJ, Haas TS, Tierney DM,
Mueller FO. Sudden deaths in young
19

9.

10.

11.

12.

13.

14.

15.

16.

17.

competitive athletes: analysis of 1866
deaths in the United States, 1980-2006.
Circulation 2009;119:1085–92. .
Puranik R, Chow CK, Duflou JA, Kilborn MJ,
McGuire MA. Sudden death in the young.
Heart Rhythm 2005;2:1277– 82.
Wisten A, Forsberg H, Krantz P, Messner T.
Sudden cardiac death in 15-35-year olds in
Sweden during 1992–99. J Intern Med
2002;252: 529–36.
Ackerman MJ, Tester DJ, Driscoll DJ.
Molecular autopsy of sudden unexplained
death in the young. Am J Forensic Med
Pathol 2001;22:105–11.
Behr E, Wood DA, Wright M, Syrris P,
Sheppard MN, Casey A, Davies MJ,
McKenna W. Cardiological assessment of
first-degree relatives in sudden arrhythmic
death syndrome. Lancet. 2003;362:1457-9.
Tan HL, HofmanN , van Langen IM, van der
Wal AC, Wilde AA. Sudden unexplained
death: heritability and diagnostic yield of
cardiological and genetic examination in
surviving
relatives.
Circulation.
2005;112:207-13.
Eckart RE, Shry EA, Burke AP, McNear JA,
Appel DA, Castillo-Rojas LM, Avedissian L,
Pearse LA, Potter RN, Tremaine L, Gentlesk
PJ, Huffer L, Reich SS, Sudden death in
young adults: an autopsy-based series of a
population undergoing active surveillance. J
Am Coll Cardiol. 2011 Sep 13;58(12):125461.
Chaturvedi M, Satoskar M, Khare MS,
Kalgutkar AD. Sudden, unexpected and
natural death in young adults of age
between
18
and
35
years:
A
clinicopathological study. Indian J Pathol
Microbiol 2011;54:47-50
Puranik R, Chow CK, Duflou JA, Kilborn MJ,
McGuire MA. Heart Rhythm. Sudden death
in the young. 2005 Dec;2(12):1277-82.
Heart Rhythm. 2005 Dec;2(12):1277-82
Maron BJ, Shirani J, Poliac LC, Mathenge R,
Roberts WC, Mueller FO. Sudden death in
young competitive athletes: clinical,
demographic and pathologic profiles. JAMA.
1996;276:199 –204.,

18. Maron BJ, Gohman TE, Aeppli D. Prevalence
of sudden cardiac death during competitive
sports activities in Minnesota high school
athletes. J Am Coll Cardiol. 1998;32:1881–
1884.
19. Corrado D, Basso C, Rizzoli G, Thiene G.
Does sport activity enhance the risk of
sudden death in adolescents and young
adults? J Am Coll Cardiol. 2003;42:1964 –
1966
20. Barry J. Maron and Antonio Pell. The Heart
of Trained Athletes : Cardiac Remodelling
and the Risks of Sports, Including Sudden
Death. Circulation. 2006;114:1633-1644]
21. Wannamethee G, Shaper AG. Alcohol and
sudden cardiac death. Br Heart J.
1992;68:443– 448. ,
22. Dyer AR, Stamler J, Paul O, Berkson DM,
Lepper MH, McKean H, Shekelle RB,
Lindberg HA, Garside D. Alcohol
consumption, cardiovascular risk factors,
and mortality in two Chicago epidemiologic
studies. Circulation. 1977;56:1067–1074
23. TIAN Zhao-xing, LÜ Yan-yu, YAN Wei, ZHAO
Wen-kui and LI Xuan. Analysis of the
prodromal symptoms of unexplained
sudden death in patients with or without
underlying diseases.
Chinese Medical
Journal 2012;125(20):3619-3623
24. de VreedeSwagemakers JJM, Gorgels APM,
Dubois-Arbouw WI, van Ree JW, Daemen
MJAP, Houben LGE, Wellens HJJ. Out-ofhospital cardiac arrest in the 1990’s: a
population-based study in the Maastricht
area on incidence, characteristics and
survival. J Am CollCardiol. 1997; 30:1500 –
1505
25. Wren C, O’Sullivan JJ, Wright C. Sudden
death in children and adolescents. Heart.
2000;83:410–413.
26. Morris VB, Keelan T, Leen E, Keating J,
Magee H, O’Neill JO, Galvin J. Sudden
cardiac death in the young: a 1-year postmortem analysis in the Republic of Ireland.
Ir J Med Sci. 2009;178:257–261
27. De Salvia A, De Leo D, Carturan E, Basso C.
Sudden
cardiac
death,
borderline
myocarditis and molecular diagnosis:
20

evidence or assumption? Med Sci Law.
2011;51Suppl
1:S27-9.
doi:
10.1258/msl.2010.010056.

Contribution of authors
Design to the study - IDGK, PASE,
Analysis of the data- IDGK
Interpretation of the results- IDGK
Writing the manuscript -IDGK
Revising the manuscript-IDGK, PASE

21

