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Abstract:

Background: Morbidity and mortality related to cardiac injuries are serious health concerns
worldwide. The cardiac injuries could be due to traumatic blunt-force injuries or due to natural events
such as injuries secondary to ischemia and infarction. The most prevalent type of lethal injuries is due to
physical trauma. Cardiovascular injuries due to natural events constitute 31% of total cardiac injuries.
Aim: The aim of this retrospective study was to give an overview of the trends in cardiac injury
epidemiology in Manipal during 2011 to 2015. Materials and Methodology: The research was conducted
in the Department of Forensic Medicine, Kasturba Medical College, Manipal. All cases due to cardiac
injuries between 2011 and 2015 were included in this study. The data collected included age, sex, and
type of cardiac injury, which was tabulated and analyzed for descriptive statistics using Statistical
Package for Social Sciences (SPSS) version 20. Results: Cardiac injuries constituted 35.8% of the total
number of autopsies that were conducted during the study period. 80.5% of the victims were male.
Maximum number of victims were from the 3" decade of life. Most of the cardiac injuries (38.4%) were
caused by road traffic accidents. The most frequent cardiac abnormality seen in our study was
subendocardial hemorrhage, 38.6 % of the total cardiac injuries. Due to traumatic events, the most
frequent cardiac injury seen was contusion, 5.4% and lacerations, 4.1% of injuries. Hyperemic area was
seen in 13% and white patch in 12.4% of cases. The most commonly occluded artery was the left anterior
descending artery, 53.4%. The time interval between the occurrence of the incident and death of the
victim ranged from few minutes to 2 months. Discussion: The findings of this study give us an insight to
the pattern and magnitude of deaths due to cardiac injuries in a South Indian region, given that only a
very low percentage of the patients who sustain cardiac injury reach hospital alive. The injury pattern
helps the clinician and other researchers to concentrate on these injured parts while treating and
conducting research, respectively. Conclusion: More autopsy studies should be conducted to define the
characteristics of population based cardiac injuries.
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Introduction: of the normal cardiac myocyte membrane
Cardiac injury can be defined as the disruption integrity resulting in the loss into the extracellular
space (including blood) of intracellular
constituents.” These injuries could either be due
to a disease or due to any trauma.
Due to traumatic events, blunt-force
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inflicted by firearms in the US and stab injuries
in other parts of the world.>

According to Getz BS, et al.,’ the
mechanism of cardiac injury in blunt trauma may
be summarized as:

(1) Direct blow to the anterior chest (most
common cause of ventricular rupture);

(2) Indirect injury that causes a sudden increase
in preload, resulting in atrial rupture;

(3) Compression of the heart between the
sternum and vertebral bodies;

(4) Acceleration/ deceleration of the heart and
great vessels;

(5) Blast injury and

(6) Penetrating injury of a cardiac chamber by a
fractured rib or the sternum.

The heart may be ruptured by
compression or from a blow or a fall, usually on
its right side and towards its base.® Contusions
or lacerations of the heart may also be produced
by blows from a blunt weapon or by
compression of the chest even without fracturing
any bone of the thorax or showing marks of
external injury.5 Therefore, there is always a
possibility of fatal cardiac injuries to be
unnoticed, leading to a fatal outcome.

Risk factors for blunt heart injury:6 (1)
Age > 50 years, (2) History of existing cardiac
disease, (3) Vehicular accident with chest
impact at speed > 15 miles per hour, (4)
Deformation of steering wheel, (5) Marked
precordial tenderness, ecchymaosis or contusion,
(6) Fractured sternum, (7) Multiple injuries, (8)
Fractures of thoracic spine or ribs, (9)
Hemodynamically unstable condition.

The true incidence of Blunt cardiac
injury (BCI) is unknown, as reported rates vary
greatly in the literature, ranging between 8 and
71%. It is present in up to 20% of all motor
vehicle collision deaths. Although it occurs in
only 20% of all blunt thoracic trauma patients, in
patients with severe thoracic injury or multiple
injuries, the incidence of BCI may be as high as
76%."

The incidence of BCIl due to natural
causes increase with the age. The risk factors
for such injuries are; hypertension, cigarette
smoking, diabetes mellitus, genetic
(hypercholesterolemia), and obesity. Women,
who are protected during reproductive years, are
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prone to BCI due to increased coronary artery
disease, secondary to decreased estrogen level
after post menopause.

An estimated 17.7 million people died
from cardiovascular diseases (CVDs) in 2015,
representing 31% of all global deaths. Of these
deaths, an estimated 7.4 million were due to
coronary heart disease i.e 13% of the world
population.8 CVDs have now become the
leading cause of mortality in India.’ The Global
Burden of Disease study estimate of age-
standardized CVD death rate of 272 per 100 000
population in India is higher than the global
average of 235 per 100 000 population.*

In order to assess the frequency and
pattern, and to identify predictive factors of
cardiac injuries, we reviewed the autopsy
reports of 591 such fatalities between 2011 and
2015. We found that in our study the incidence
of cardiac injuries was 35.8%.

Material and Methodology:

The material for the  present
retrospective study were the cases of cardiac
injuries brought to the mortuary of Kasturba
Medical College, Manipal for post-mortem
examination. Approval for the study was granted
by the Institutional Ethics Committee. We
reviewed 1651 cases of autopsies between the
years 2011-2015. The study included cardiac
injuries such as hemorrhages, white patches,
and injuries (blunt force or sharp force trauma)
like contusion, laceration and stab injuries. The
data so collected included mainly age, sex, and
type of cardiac injury. The cases were studied to
be analyzed for the type of cardiac injury, the
kind of impact it had and its association with the
pericardial effusion and condition of the arterial
walls and the cause of death. The data was
tabulated and analyzed descriptive statistics
using Statistical Package for Social Sciences
(SPSS) version 20.

Results:

For the period 2011-2015 we identified
cardiac injuries in 591 (35.8%) of 1651
autopsied cases as shown in Graph no. 1. Of
these, 476 (80.5%) were males, thus indicating
a clear predominance of male over female.
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Graph 1: The number of cardiac injuries
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Graph 2: Age - sex wise distribution
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Age-wise, the maximum number
(25.2%) of the victims were in the age group of
21-30 years, followed by 51-60 years and 31-40
years of age group i.e., 17.8% & 16.8% cases
respectively (Graph 2).

Table 1: Type of the Case

Type of the Case Male Female
Accident 207 20
Blast 0 1
Burns 16 21
Pregnancy complications 0 8
Drowning 5 1
Fall 45 1
Electrocution 4 1
Hanging 16 8
Heavy object fall 5 1
Poisoning 88 34
Homicide 3 2
Natural 82 17
Animal attack 1 0
Drug overdose 1 0
Firearm 3 0
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Cases below 10 years were very few (6
cases) accounting for 1%of the total and all of
them had hemorrhages in the heart.

Most of the cardiac injuries (38.4%)
were caused by road traffic accidents (Table 1),
followed by poisoning (20.64%), natural causes
(16.8%) and by fall from height (7.8%). The most
frequent cardiac abnormality seen in our study
was subendocardial haemorrhage, 13.8% of the
total cases and 38.6% of the cardiac injuries,
followed by epicardial hemorrhage in 14.9% of
cardiac injuries.

Due to natural events, hyperemic area
was seen in 77 cases (13%), of which 76.6%
were males. Most of the hyperemic areas were
seen on left ventricle (71.4%) and least in the
left atrium (1.3%). White patch was seen in
12.4% of the cases, of which most were seen on
the right ventricle (49.3%), closely followed by
left ventricle (47.9%) and 1.4% each on right
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and left atrium. Pale area was seen in 16 cases,
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Table 3: Location of Cardiac Injuries

of which 15 were males (93.7%). Most of the Cardiac Right Right Left Left
. Injuries Ventricle | Atrium | Ventricle | Atrium
pale areas were seen on the left ventricle, Hyperemic area 19 2 55 1
81.3% (Table 2 & 3). Contusion 10 8 10 4
Table 2: Cardiac Injuries Laceration 11 3 9 1
Injury Male Female Congestion 3 0 5 0
Clot on pulmonary trunk 0 2 White patch 36 1 35 1
Congestion 6 2 Pale area 3 0 13 0
Contusion 29 3 Saccular 0 0 1 0
Hyperemic area 59 16 projection
Laceration 18 6 Calcification 0 0 2 2
Membrane defect 5 1 Fibrotic patch 0 2 0
Thromboembolus 0 2 Hypopigminted 1 0 4 0
Vegetation 2 1 area
White patch 63 10 Thromboembol 1 1 0 0
Pale area 15 1 us
Saccular projection 1 0 Penetrating 1 0 0 0
Calcification 4 0 wound
Fibrotic patch 2 0 Sharp clean cut 0 0 1 0
— wound
Hypopigminted area 5 0 -
Ruplture of chordae tendinae 1 0 Due to traumatic events, the most
Sharp clean cut wound 1 0 frequent cardiac injury seen was contusion, 32
Penetrating wound 1 0 cases (5.4%), of which 29 were males (90.6%).
Sub endocardial hemorrhage 180 48 Of these, 31.2% of the injuries were seen both in
Epicardial hemorrhage 109 40 right and left ventricle and 25% (8 cases) on the

Coronary artery occlusion was found in
344 (58.2%) of 591 cardiac injury cases studied.
Of these, 83.1% of occlusions were found in
males. The most commonly occluded artery was
the left anterior descending, 53.4% cases,
followed by the right coronary artery, 24.4%. The
left anterior descending artery was found to be
25% occluded in most of the cases (22.1%),
followed by right coronary artery, 11.3%. as
shown in Graph 3.

right atrium. Lacerations were seen in 24 cases
(4%), of which 11 were on the right ventricle
(45.8%) and 9 on the left ventricle (37.5%).
Injuries due to sharp weapon were also noted.
Among these, one was a clean cut wound on the
left ventricle and the other was a penetrating
wound on right ventricle. Heart wounds were
caused by blunt weapon/ surface in 40 cases
(6.7%) and sharp weapon in 2 cases (0.3%).
The type of injuries and their distribution among
sexes are presented in Graph 4.

Graph 3: Occlusion of Coronary Arteries
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Graph 4: Type of Impact
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Only 20 cases (3.38%) of the cardiac
injuries were associated with pericardial
effusion, of which 60% of the cases were deaths
due to road traffic accidents, 35% were of
natural deaths and 1% of cases were due to
poisoning (Graph 5).

Graph 5: The Time of Incident
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The incidence of cardiac injuries was
maximum during the incidences occurring
between 12pm to 6pm, 183 cases (30.96%),
followed by 6am-12pm (27.1%) and 6pm-12am
(25.8%), as shown in Graph 6.

Graph 6: Association with Pericardial Effusion
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The time interval between the incident
and death was less than or equal to one week in
149 (25.2%) cases and less than one day in 125
(21.1%) cases and only 2 cases were found in
the time interval of more than a month (Table 4).

Table 4: The Time Interval between Incident and Death

Time Interval Male Female
Less than 1 day 111 14
1 day 59 18
Less than equal to week 116 33
More than a week 50 18
1 month 3 2
More than a month 2 0
NA 135 30
Discussion

The results of the present study showed
that 35.8% of the autopsied cases had cardiac
injuries. Kaiser and Birnbaum™ reported that
injuries of the heart were present in 7-12% of all
thoracic trauma cases in their study.
Kulshrestha, et al.*? reported that cardiac
injuries accounted for 41% of the deaths
resulting primarily from chest trauma. Although
the results of the present study reveal higher
percentages of cardiac injuries in autopsied
cases compared to previous studies, this may
be due to the fact that the definition of the
cardiac injuries in the study includes injuries not
only caused by road traffic accidents but also by
other causes like poisoning or natural cause.

Consistent with other studies on cardiac
injury, 2™ our results demonstrate male
dominance (80.5%) and average age range
being 21-30 years, suggesting that females are
less prone to cardiac injury than males,
presumably due to their roles in the professional
and social environment.

Reviews of thoracic trauma in children
demonstrate an extremely low incidence of
cardiac injury. Smyth™ found a number of cases
of cardiac injury amongst 94 children with chest
trauma, while Meller et al *® reported only 2
cases of cardiac injury resulting from blunt
trauma in 68 patients. In the present study, we
found six children (1.01%) with cardiac injuries.

Traffic accidents are the most frequent
cause of blunt cardiac injury, followed by violent
fall impacts, interpersonal aggression, and
various kinds of high-risk sports,*”*® which is
consistent with the present study, which showed
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that 38.4% of the deaths due to cardiac injuries
caused by road traffic accidents. This can be
explained by the fact that a direct blow to the
chest, in combination with the direct transfer of
energy during impact, can cause a sudden,
forceful deceleration and compression of the
heart between the sternum and the spine
causing injury.

Due to traumatic events, the most
common injury that is seen is contusion (5.4%).
In autopsy studies following major blunt trauma,
an incidence of cardiac contusion ranging from
14% -16% has been reported. Laceration was
seen in 4.1% of the cases, of which 45.8% were
seen on the right ventricle, followed by the left
ventricle - 37.5%, right atrium and left atrium, in
descending frequency, which is consistent with
other studies.'*?°?! The preponderance of right
ventricular injury over the left in blunt trauma can
be explained by the fact that the sternocostal
surface of the heart is mainly formed by the right
ventricle, so the major brunt of the trauma is
borne by the right ventricle. 2

While some studies identified
penetrating trauma as the major cause of
cardiac injury,"®*" *® other authors'" reported a
higher rate of cardiac injury due to blunt trauma
which is similar to our study.

Subendocardial haemorrhage was seen
in 13.8% of the total number of the cases, which
is consistent with the other studies.”’ It was seen
more common than the epicardial
haemorrhages, as subendocardium is the least
perfused region of the heart. %

Hyperemic area was seen in 13.9% of
the cardiac injuries, both in traumatic and natural
causes of death, which is basically an active
process in which arteriolar dilation leads to
increased blood flow.”® Most of the hyperemic
area was seen on the left ventricle, 71.4%,
because left ventricular epicardial region gets
perfusion in both systole and diastole, while the
subendocardial region gets solely during
diastole.

White patches constitute about 12.5% of
the cardiac injuries signifying scarring process
after an attack of myocardial ischemia.”®
However, studies have not been done regarding
the incidence of white patches therefore
statistics cannot be matched.
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When the incidence of coronary
involvement was considered, Left Anterior
Descending was seen in 53.4% cases, Right
Coronary Artery in 24.4% and Left Circumflex
Artery in 10.8% cases, respectively. This was in
concordance with the data given by Sudha, et
al,® who showed Left Anterior Descending as
the most common site for plaque (47%), and
Yazdi, et al,*®* who showed Left Anterior
Descending as the most commonly involved
artery (60%), followed by Right Coronary Artery
(50%) and Left Circumflex Artery (42.5%).

Most of the individuals showed left
anterior descending artery having 25%
narrowing (22.1%) in our study. However, study
done by Andrew et al** showed >75% cross-
sectional luminal narrowing of left anterior
descending artery in 52% of cases of sudden
coronary death. This can be due to the fact that
their study includes cases only from Ml or CAD.

Pericardial effusion was found in 3.4%
of subjects in general autopsy studies which is in
concordance with our study which showed 3.4%
of the cases having pericardial effusion.*

A group from Harvard, estimated that on
an average, the extra risk of having a myocardial
infarction, or heart attack, between 6 a.m. and
noon is about 40% which is not in accordance
with our study, which showed maximum cases
between 12 pm-6pm, because our study
included injuries caused by both natural and
traumatic causes.

Conclusion:

Cardiac injuries are the injuries which
must be addressed immediately so as to prevent
possible mortality and morbidity. Proper
knowledge about these injuries, arising due to
traumatic or non-traumatic events, can help the
clinician or health care provider to manage the
case effectively. In this regard, the present study
throws some light on the cardiac injuries.
Though there are less studies in this regard,
further studies considering few more parameters
can be taken up so that compressive knowledge
about these injuries can obtained and shared
among the researchers of the globe.
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