Medicine

OBSERVATIONAL STUDY

Forensic Pathological Study of 1656 Cases of Sudden
Cardiac Death in Southern China

Qiuping Wu, MD, Liyong Zhang, MD, Jinxiang Zheng, MD, Qianhao Zhao, MD, PhD, Yeda Wu, MD,
Kun Yin, MD, Lei Huang, MD, Shuangbo Tang, MD, PhD, and Jianding Cheng, MD, PhD

Abstract: Sudden cardiac death (SCD) is progressively threatening the
lives of young people throughout the world. We conducted a retro-
spective study of SCD cases identified among sudden death cases based
on comprehensive autopsies and pathological examinations in the
Center for Medicolegal Expertise of Sun Yat-Sen University to inves-
tigate the exact etiological distribution and epidemiological features of
SCD. One thousand six hundred fifty-six cases were identified, and SCD
accounted for 43.0% of these sudden death cases. The mean age of the
SCD cases—where the data of definite ages were accessible—was 38.2
years, and the highest incidence occurred among the 31- to 40-year-old
cases (25.6%). The male-to-female ratio among SCD cases was 4.3:1,
and this ratio peaked in the 41- to 50-year-old group (7.7:1). The places
of death were confirmed in 1411 cases, and predominantly in hospitals
(46.3%) and at home (33.8%). SCD occurred throughout the year with a
marginally increase in April and May. The major causes of SCD were
coronary atherosclerotic disease (CAD, 41.6%), unexplained sudden
death (15.1%), and myocarditis (11.8%). Our data indicated that in the
age group of younger affected persons (below 35 years old), sudden
unexplained death and myocarditis were much more prevalent than
CAD. According to anatomical examinations of the CAD-related SCD
cases, the proportion of cases with coronary artery stenosis exceeding
75% (grade IV) was 67.2%. Moreover, the percentages of higher grades
of coronary atherosclerosis increased with age. Among all branches of
the coronary arteries, the left anterior descending branch was the most
prone to atherosclerosis; atherosclerosis was present in this branch in
95.4% of the cases with atherosclerosis. Additionally, lesions of
multiple branches of the coronary artery were associated with ageing.
This is the first study to report the causes of death and basic epidemio-
logical data related to SCD in Southern China.
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Abbreviations: CAD = coronary atherosclerotic disease, LAD =
left anterior descending artery, LCX = left circumflex artery, RCA
= right coronary artery, SCD = sudden cardiac death, SIDS =
sudden infant death syndrome, SMDS = sudden manhood death
syndrome, SUD = sudden unexplained death.

INTRODUCTION

udden cardiac death (SCD) is an unexpected natural death

from cardiac causes that occurs within a short time period,
generally within 1 hour from the onset of symptoms, in a person
without any prior condition that appears fatal.! SCD is respon-
sible for nearly half of all cardiovascular deaths. The annual
incidence of SCD in China is 41.8/100,000 persons,2 which is
similar to the reported value of 40/100,000 persons in Asia® and
below the 50 to 100/100,000 persons reported for North Amer-
ica and Europe.“’7 Nevertheless, the number of SCD cases in
China? is significantly higher than the United States’ number
because of China’s large population.® Moreover, SCD can
occasionally be the first manifestation of coronary atherosclero-
tic disease (CAD). Therefore, the identification of the causes of
SCD is important for SCD prevention and control. We con-
ducted a retrospective study of 1656 SCD cases that were
identified after comprehensive autopsies and pathological
examinations in the Center for Medicolegal Expertise of Sun
Yat-Sen University to investigate the exact etiological distri-
bution and epidemiological features of SCD.

METHODS

Case Sources

The 1656 SCD cases were selected from 3770 sudden
death cases that were identified in the Center for Medicolegal
Expertise of Sun Yat-Sen University between September 1998
and August 2013. Systematic and thorough autopsies and
histopathological examinations that included inspections of
the cardiac conduction system were performed in all selected
cases. All studies and data collection were conducted in strict
accordance with ethics guidelines of the Zhongshan School of
Medicine of Sun Yat-Sen University.

Inclusion Criteria

SCD refers to deaths that occur within 1 hour of the sudden
loss of consciousness due to various cardiovascular diseases.’
However, it is difficult to accurately define the time from the
onset of symptoms to death. In our study, deaths that occurred
within 1 hour from the onset of symptoms or during sleep were
included. Unwitnessed cases, in which the affected persons
were considered healthy 24 hours before the event, were also
included.'® Deaths due to noncardiac conditions, such as inju-
ries, poisonings, epilepsy, acute pulmonary embolisms, and
allergies, were excluded.
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Statistical Methods

The statistical analyses of the 1656 SCD cases were
performed with SPSS 13.0 software (SPSS, Inc, Chicago,
IL). Pearson Chi-square tests or Fishers exact tests were used
to analyze the differences in the proportions of the main
pathogenic causes and the differences in the distributions of
pathological changes in the 3 branches of coronary artery
according to age and gender. The correlations of the degree
of coronary stenosis with gender and age were analyzed with
logistic regressions. Test results with 2-tailed values of P < 0.05
were considered statistically significant.

RESULTS

The Demographics of SCD

A total of 1656 cases were identified as SCD cases based
on the inclusion criteria. SCD was the main cause of death for
43.9% of the 3770 sudden death cases followed by death due to
respiratory and neurological diseases (Table 1). The mean age
of'the 1611 SCD cases was 38.2 years old (median age 38 years
old) after the exclusion of 45 cases with unconfirmed ages. The
age and gender distributions are illustrated in Figure 1. When all
of'the 1611 enrolled SCD cases were divided into age groups of
10 years, the age groups of the 31- to 40-year-old (412 cases,
25.6%) and 41- to 50-year-old age groups (349 cases, 21.7%)
were predominant in SCD. The male-to-female ratio of SCD
was 4.3:1, and this ratio peaked (7.7:1) in the 41- to 50-year-old
age group followed by the 51- to 60-year-old age group (6.4:1).

The Circumstances of SCD

The locations of the SCD occurrences varied. After the
exclusion of 245 cases due to unconfirmed occurrence
locations, 46.3% of the SCD cases were found to occur in
hospitals or emergency rooms, 33.8% occurred at home or in
rental houses, 12.0% occurred in shopping malls, hotels, air-
ports, and other public places, 4.2% occurred in prisons or
detention houses, and the remaining 3.7% occurred on trains, in
factories or in other locations. The circumstances of death in the
selected SCD cases (excluding 708 cases with unidentified
conditions) are presented in Table 2. Furthermore, 295 cases
(31.1%) happened during daily activities, 208 cases (21.9%)
occurred while sleeping, 186 cases (19.7%) took placed while
undergoing surgical operations or medical treatments, 147 cases
(15.5%) occurred during quarrels or other strongly emotional
activities, 67 cases (7.1%) happened after intense exercise or
heavy physical activities, and 45 cases (4.7%) took placed while
drinking, tumbling, following slight injuries, etc.

TABLE 1. Proportion of Causes in 3770 Sudden Death Cases
From 1998 to 2013 by Center for Medicolegal Expertise of Sun
Yat-Sen University

Cause of Death Number %

Cardiovascular diseases 1656 43.9
Respiratory diseases 698 18.5
Neurological diseases 581 15.4
Digestive diseases 375 10.0
Urogenital diseases 362 9.6
Hematological diseases 62 1.6
Endocrine diseases 36 1.0
Total 3770 100
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FIGURE 1. The distribution of age and gender in sudden cardiac
death cases. Sudden cardiac death (SCD) cases occurred more
frequently in males than females in all age groups. And both male
and female SCD victims were most among the age groups of 21 to
30, 31 to 40, and 41 to 50 years old.

The Monthly Distribution of SCD
SCD was most prevalent in the months through April to
July, and least prevalent in January and February (Figure 2).

The Incidence of SCD

Based on comprehensive postmortem examinations, the
forensic pathological diagnoses of the 1656 SCD cases are
illustrated in Table 3 and Figure 3. CAD was the leading cause
of SCD followed by sudden unexplained death (SUD) and
myocarditis. Moreover, the SUD cases included 194 cases of
sudden manhood death syndrome (SMDS), 24 cases of sudden
infant death syndrome (SIDS), and 33 cases of SUD during
physical activities. The cases of cardiac conduction system
disease primarily involved fatty infiltration or fibrosis of the
cardiac conduction system, whereas the cases of aortic root
aneurysm ruptured involved only pericardial tamponades due to
ruptured aneurysms. The cases of cardiomyopathy included 40
cases of hypertrophic cardiomyopathy, 10 cases of dilated
cardiomyopathy, 6 cases of restrictive cardiomyopathy, 1 case
of unclassified cardiomyopathy, and 20 cases of arrhythmo-
genic right ventricular cardiomyopathy. Additionally, the 4
cases with specific diagnoses presented in Table 3 and
Figure 3 were classified as cases of other diseases that included

TABLE 2. The Circumstances of Death in SCD

The Circumstances of Death Number %o

Daily activities 295 31.1
Sleeping 208 21.9
Surgical operations or medical treatments 186 19.7
Strong emotional activities 147 15.5
Intense exercise or heavy physical activities 67 7.1
Other 45 4.7
Total 948 100

SCD = sudden cardiac death.
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FIGURE 2. The monthly distribution of sudden cardiac death
cases. Sudden cardiac death was the most prevalent in the months
of April, May, June, and July, and the least prevalent in January and

February.

1 case each of Keshan disease, Marfan syndrome, hyperthyroid
heart disease, and pulmonary heart disease.

The 1611 age-confirmed SCD cases were divided into 3
age groups: younger than 35 years, 35 to 55 years old, and older
than 55 years. The pathological distributions differed between
all 3 age groups are illustrated in Table 4 and Figure 4. The
results of Pearson Chi-square test shows statistical significance
of pathogenic distribution between 3 different age groups (the
total x> =2529.704, P < 0.01). The x* values between the age
group of 35 to 55 years old and that of younger than 35 years
old, the age group of older than 55 years old and that of 35 to 55
years old, and the age group of older than 55 years old and that

TABLE 3. Forensic Pathological Diagnoses of 1656 SCD Cases

Forensic Pathological Diagnoses Number %
Coronary atherosclerotic heart disease 689 41.6
Viral myocarditis 196 11.9
Cardiac conduction system diseases 90 5.4
Rupture of aortic root aneurysms 86 52
Cardiomyopathy 77 4.6
Coronary development anomalies 75 4.5
Congenital heart disease 70 4.2
Fatty heart 43 2.6
Hypertensive heart disease 16 0.96
Rheumatic heart disease 14 0.84
Epicardial inflammation 10 0.6
Cardiac postoperative complication 12 0.73
Right ventricular mural thrombus 12 0.73
Endocardial fibroelastosis 7 0.42
Pericarditis 4 0.24
Keshan disease 1 0.06
Marfan syndrome 1 0.06
Hyperthyroid heart disease 1 0.06
Pulmonary heart disease 1 0.06
Sudden unexplained death 251 15.2
Total 1656 100.0

SCD = sudden cardiac death.

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

of younger than 35 years old are 310.548, 97.797, 355.701,
respectively (all P < 0.01). CAD cases were primarily observed
in the 35- to 55-year-old and over 55-year-old groups, whereas
myocarditis and SUD occurred in much higher proportions than
CAD in the group younger than 35 years old.

The Pathology of Coronary Atherosclerotic
Disease

Further analysis of the CAD cases was necessary because
nearly half of the SCD cases were likely imputable to CAD. The
mean age of the 664 CAD sudden death victims (excluding 25
cases with unconfirmed ages) was 49.2 years old, and the
median age was 48 years old. There were only 2 cases of
CAD in which the victims were under 20 years old (14 and 18
years old). The age group of the 35- to 55-year-old had the
highest percentage (56.3%) of all CAD cases. The male-to-
female ratio of CAD cases was 8.3:1. Following anatomical
examinations of the 680 CAD sudden deaths (excluding 9 cases
that lacked of details), the distribution of different degrees of
coronary artery stenosis was calculated and is illustrated below.
The extents of coronary artery stenosis in 17 cases (2.5%) were
below 25% (grade I lesions), between 26% and 50% (grade 11
lesions) in 92 cases (13.5%), between 51% and 75% (grade III
lesions) in 183 cases (26.9%), and greater than 76% (grade IV
lesions) in 388 cases (57.1%). Regarding the 3 main branches of
the coronary artery, 626 cases (95.4%) exhibited atherosclerosis
in the left anterior descending artery (LAD), 312 cases (47.6%)
exhibited atherosclerosis in the right coronary artery (RCA),
and 177 cases (27.0%) exhibited atherosclerosis in the left
circumflex artery (LCX). Furthermore, single-branch athero-
sclerosis occurred in 308 cases (47.0%), 2 branches were
involved in 241 cases (36.7%), and all 3 branches were involved
in 107 cases (16.3%) after the exclusion of 33 cases that lacked
sufficient detail (Table 5).

The general atherosclerosis situations of the 3 branches
were calculated and are illustrated in Table 5. The cases were
divided into the following 7 types: Type LAD/LCX/RCA (ie,
disease involving a single artery); Types (LAD+ LCX),
(LAD 4+ RCA), and (LCX +RCA) (ie, diseases involving 2
arteries); and Type (LAD +LCX+RCA) (ie, disease invol-
ving all 3 arteries). The differences in the atherosclerotic
pathological distributions of the 3 branches between the differ-
ent age and gender groups were analyzed, and the results are
presented in Tables 6 and 7, respectively. The Pearson Chi-
square test results show statistical significance of pathogenic
distribution of the 3 branches between 3 different age groups
(the total x> =38.312, P < 0.01). The significant differences of
this distribution were also observed between different gender
groups (the total x> =20.391, P < 0.05). The x> values between
the age group of 35 to 55 years old and that of younger than 35
years old, the age group of older than 55 years old and that of
younger than 35 years old are 23.098 (P <0.05), 33.836
(P <0.01), respectively. In all 3 age groups and both gender
groups of the coronary atherosclerosis cases, the LAD was the
most common site.

The degrees of coronary atherosclerosis in the different age
and gender groups are quantified in Tables 8 and 9. In all 3 age
groups and both gender groups, the fourth degree of coronary
atherosclerosis (76—100%) was prevalent. Nevertheless, Chi-
square tests revealed no significance differences in the distri-
butions of the degree of atherosclerosis between the 3 age
groups (total x> =11.238, P>0.05) or 2 gender groups (total
x> =6.341, P>0.05).
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FIGURE 3. Forensic pathological diagnoses of 1656 SCD cases presented as percentages. Coronary atherosclerotic heart disease, sudden
unexplained death, and viral myocarditis were the 3 leading causes of SCD accounting for 41.61%, 15.16%, and 11.84% of the cases,

respectively.

Furthermore, among all 1656 SCD cases, there were 67
cases that occurred after sporting or heavy physical activities,
which resulted in an incidence of 4.05%. Sixty-two (92.54%)
victims of physical activity-related SCD suffered from coronary
atherosclerosis, and the degrees of coronary stenosis in 58
(86.57%) of the victims exceeded 50%. The victims were all
elderly people in the age between 70 and 89 years. Forty-three
of these subjects were male and 19 were female.

DISCUSSION

This is the first study to report the etiological distribution
and basic epidemiology data of SCD cases in Southern China
from the perspective of forensic identification. In the present
study, the mean age of the SCD victims in Southern China was
38.2 years old, which is slightly younger than the 43.8 years old
that was reported in a similar study performed by Wang group
of 553 SCD cases in China from 1978 to 2008."" This difference
is probably related to differences in case selection (the youngest
victim in our cases was 1 year old, whereas the victims in Wang
study were all older than 18 years). In terms of gender, the
number of male SCD cases was 4.3-fold greater than the number

of female cases, and the greatest difference in the male-to-
female ratio of 7.7 was observed in the 41- to 50-year-old age
group. The gender differences were probably related to the
intensive pressures of life and work experienced by males,
particularly middle-aged males with multiple roles in life
who suffer from work-related pressure due to fierce social
competition and the family pressures of supporting parents
and raising children. Moreover, the greater autopsy rate of
males in China, particularly young males, also contributed to
the decreased mean age and high male-to-female ratio.

Further statistical analyses of the times of SCD revealed
that fewer cases suffered SCD during the winter, particularly in
January and February. In contrast, other studies have reported a
higher frequency of SCD in the winter compared with other
seasons that potentially result from the common actions of the
external environment and the endogenous biological rhythms of
the human body.'*'* Additionally, many migrant workers come
to Guangdong Province, and the main part goes home during the
Spring Festival, which probably contributed to the lower pro-
portions of SCD cases observed in January and February in the
present study.

TABLE 4. The Pathogenic Distribution of SCD in Different Age Groups

Forensic Pathological Diagnoses

<35 (Age, y), n=659

35-55 (Age, y), n =704 >55 (Age, y), n =248

Coronary atherosclerotic heart disease
Viral myocarditis

89 (13.5%)
138 (20.9%)

Cardiac conduction system diseases 19 (2.9%)
Rupture of aortic root aneurysms 7 (1.1%)
Cardiomyopathy 31 (4.7%)
Coronary development anomalies 19 (2.9%)
Congenital heart disease 47 (7.1%)

Sudden unexplained death 164 (24.9%)

374 (53.1%)"
52 (7.4%)"

201 (81.0%)™"
4 (1.6%)""

61 (8.7%)" 6 (2.4%)
66 (9.4%)" 11 (4.4%)"
39 (5.5%) 3 (1.2%)"
49 (7.0%)" 3 (1.2%)
19 (2.7%)" 2 (0.8%)"

78 (11.1%)* 2 (0.8%) ™"

Data presented as the number of cases (percentage in each age group).

SCD = sudden cardiac death.
*P <0.01 versus the group of younger than 35 years old.
TP <0.01 versus the group of 35 to 55 years old.
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FIGURE 4. The etiological distributions of sudden cardiac death in the different age groups. Coronary atherosclerotic heart disease was
the leading cause death in the 35- to 55 and >55-year-old age groups, whereas sudden unexplained death, viral myocarditis, and
coronary atherosclerotic heart disease were the leading causes in the <35-year-old group.

TABLE 5. Atherosclerotic Pathological Changes of the 3
Branches of Coronary Artery

Left Left Right
Anterior Circumflex Coronary
Branches Descending Branch  Branch Branch Number

283
5
20
56
176
9
107
4 656

+

B+ 1 ++
2+
e e

Total 6

The signs + and — represent positive and negative atherosclerotic
pathological changes in the related branch, respectively.

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

TABLE 6. Atherosclerotic Pathological Distribution of the 3
Branches of Coronary Artery Between Different Age Groups

<35 (Age, y), 35-55(Age,y), >55(Age,Yy),

Branches n=97 n=2345 n=196
LAD 62 (63.9%) 144 (41.7%)° 66 (33.7%)""
LCX 0 (0) 5 (1.4%) 0 (0)
RCA 1 (1.0%) 10 (2.9%) 9 (4.6%)
LAD +LCX 6 (6.2%) 30 (8.7%) 19 (9.7%)
LAD+RCA 25 (25.8%) 91 (26.4%) 57 (29.1%)
LCX+RCA 0 (0) 4 (1.2%) 3 (1.5%)
LAD +LCX 3 (3.1%) 61 (17.7%)° 42 (21.4%)"
+RCA

Twenty coronary artery disease cases were identified main left
coronary artery stenosis only, excluded in this table.

LAD = left anterior descending artery, LCX = left circumflex artery,
RCA =right coronary artery.

*P <0.01 versus the group of younger than 35 years old.

TP <0.05 versus the group of 35 to 55 years old.
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TABLE 7. Atherosclerotic Pathological Distribution of the 3
Branches of Coronary Artery Between the Gender Groups

Branches Male, n =587 Female, n=73
LAD 244 (41.6%) 40 (54.8%)T
LCX 5 (0.9%) 0 (0)

RCA 13 (2.2%) 7 (9.6%)"
LAD+LCX 53 (9.0%) 4 (5.5%)
LAD +RCA 162 (27.6%) 15 (20.5%)
LCX +RCA 8 (1.4%) 1 (1.4%)
LAD+LCX+RCA 102 (17.4%) 6 (8.2%)T

LAD = left anterior descending artery, LCX = left circumflex artery,
RCA =right coronary artery.

*P<0.01 versus the male group.

TP <0.05 versus the male group.

TABLE 8. Degree of Coronary Artery Stenosis Between Differ-
ent Age Groups

Degree of

Coronary

Artery <35 (Age, y), 35-55(Age,y), >55(Age,Yy),
Stenosis n=2_88 n=2372 n=198
<25% 4 (4.5%) 10 (2.7%) 2 (1.0%)
26—50% 20 (22.7%) 48 (12.9%)" 23 (11.6%)"
51-75% 20 (22.7%) 98 (26.3%) 58 (29.3%)
76—100% 44 (50.0%) 216 (58.1%) 115 (58.1%)

* P <0.05 versus the age group of younger than 35 years old.

The present study indicated that CAD was the primary cause
of SCD and accounted for 41.6% of the SCD cases. This value is
lower than the 80% that has been reported in the United States'
and the 93.5% that has been reported in Great Britain.'* Studies
by American researchers have indicated that the incidences of
SCD differ according to race and that the Asian-American and
Afro-American population exhibit the lowest and highest inci-
dences, respectively.'® The proportion of CAD cases among the
SCD cases reported here is also lower than the data from Wang
study (50.3%).!" This difference is probably related to the
inclusion of SCD cases younger than 18 years because this
proportion increased to 45.6% when these young cases were
excluded. The present study also revealed CAD proportions in the
different age groups that were similar to those previously
reported. 111415 Specifically observed were rates of 13.5%,
53.1%, and 81.0% in those younger than 35 years, 35- to 55-

TABLE 9. Degree of Coronary Artery Stenosis Between the
Gender Groups

Degree of Coronary Male, Female,
Artery Stenosis n=607 n=73
<25% 14 (2.3%) 3 (4.1%)
26-50% 77 (12.7%) 15 (20.5%)
51-75% 170 (28.0%) 13 (17.8%)
76—100% 346 (57.0%) 42 (57.5%)
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year-olds, and those older than 55 years, respectively, whereas
Wang observed rates of 10.4%, 59.0%, and 83.0% in 18- to 34-,
35- to 54-, and 55- to 80-year-old groups, respectively.'! The
incidence of CAD-related SCD increased with age.

We also found that rather than CAD, SUD, and myocarditis
were more prevalent among the younger SCD victims. SUD
accounted for 15.2% of'the SCDs across all age groups and 24.9%
of the SCDs among those younger than 35 years old; this latter
finding is consistent with a Danish study that reported a rate of
29.0% among a 1- to 35-year-old group.'® However, the patho-
geneses remain undetermined, and pathogenic diagnoses are
urgently needed for the development and exploration of molecu-
lar pathological diagnostics. Our group was screened for
mutations in genes related to cardiac ion channel diseases (ie,
SCN5A, RYR2, KCNQ1, and KCNH?2) to detect the relevance of
mutations in these genes to SUD. Moreover, the proportion of
cases of myocarditis was 11.8% among all SCD cases, and this
proportion was 20.9% among the younger than 35-year-old
group. This latter value is lower than the 34.7% among the
18- to 35-year-old group reported in Wang study in China and
much higher than the 10% that has been reported in Italy.'” The
reason for the higher incidence of sudden death due to myo-
carditis in China might involve subclinical infections of the
myocardium and the higher proportion of focal myocarditis
among Chinese youths.'""'®

Further statistical analyses of the CAD cases revealed that
the proportions of CAD-related SCD cases increased with
increasing coronary artery stenosis severity in all 3 age groups
(Figure 5). Moreover, the percentages of higher grades of
coronary atherosclerosis increased with age. Regarding the
three main branches of the coronary artery, the LAD was much
more prone to atherosclerosis (626 cases, 95.4%) than the LCX
and RCA, which is consistent with research conducted in
foreign countries.'”?! Regarding the numbers of involved
coronary arteries in the CAD cases, a single-branch involve-
ment (308 cases, 47.0%) was more common than 2-(241 cases,
36.7%) and 3-branch involvement (107 cases, 16.3%). More-
over, multiple-branch coronary artery involvement increased
with age (Figure 6). Together, these findings are consistent with
the concept that age is a significant risk factor for coronary
atherosclerosis, which has been revealed in many studies.?***

Additionally, the incidence of SCD following exercise or
heavy physical activities was relatively high; these victims were

80+ - |V
= Il
60 - ||
R —
~ -0 |
(0]
®
< 401
(0]
2]
g
204
F
0 T — Y
<35 35-55 >55
n =288 n=372 n=198
Age groups

FIGURE 5. Frequencies (%) of coronary artery stenosis grades |-V
in the 3 age groups. The percentages of higher grades of coronary
atherosclerosis increased with age.
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FIGURE 6. Frequencies (%) of the numbers of coronary artery
branches involved in CAD in the 3 age groups. Multiple-branches
coronary artery lesions increased with age.

all elderly people, and most of them suffered from coronary
heart disease. This situation was more common among males
than females. During exercise or heavy physical activities, the
oxygen and blood demands of the myocardium acutely increase
while the blood flow in the coronary arteries is relatively
deficient. When there is a pathological basis of coronary
atherosclerosis, coronary blood flow deficiency becomes more
obvious and may result in myocardial ischemia or ischemic
arrhythmia and eventually lead to SCD. As Leischik et al**
noted, there are a variety of potential causes of exercise-related
SCD, and these causes vary widely with a person’s age. Further
recommendations for preparticipation screening for sport are
under discussion.”

CONCLUSION

Our retrospective study of 1656 SCD cases in Southern
China indicated that the leading cause of SCD was CAD,
whereas in the younger victims (below 35 years old), SUD
and myocarditis were much more prevalent than CAD. Our
study also demonstrated that the LAD was the artery branch that
was primarily involved in CAD-related SCD and that age is a
significant risk factor for CAD.

This epidemiological investigation of SCD based on the
identification of the causes of death enabled us to obtained basic
epidemiological data regarding SCD in Southern China. With
this database of SCD cases, we will explore the risk factors,
histopathological features, and molecular genetic information
related to sudden death in greater depth to provide a scientific
basis for the clinical prevention and treatment of SCD and a risk
stratification for SCD.
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