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Abstract

This case series has been prepared to create a perspective to evaluate blunt heart trauma, in which physical and psychological effects of trauma are seen together, in 
clinical forensic medicine practices. Case 1:A-50-year-old female patient with a history of hypertension had a heart attack in the first 24 hours after blunt trauma, 
she had an angiography and a coronary stent inserted. Case 2: A 60-year-old woman with no known disease fell after one of the children who entered her garden 
without permission kicked her ; she had angiography within 24 hours due to chest pain and stenocardia and found that she had coronary heart disease. Case 3: A 
60-year-old man with a history of atherosclerotic heart  disease had argued with neighbours and had a blow to his chest; in the emergency service, hospitalization 
was recommended to the patient due to left bundle branch block and troponin results; However, he refused hospitalization and left the hospital. Forensic medical 
evaluation of heart attack and rhythm disorders after blunt chest trauma or arguments is an important issue. Medical evaluation in terms of heart damage following 
blunt chest traumas is one of the factors that contribute to forensic reports prepared after the incident.
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INTRODUCTION

It is a well-known fact that in addition to the physical damage 
that trauma can cause to the body of the individual, it also causes 
psychological problems and the body has physiological responses 
to these problems. It is stated in the literature that complications 
due to psychological stress and physical exertion that develop 
during and after trauma in individuals with and without previous 
cardiac problems are a spectrum that can go up to cardiac arrest 
[1-3]. In the process of evaluating the stressor effects of trauma 
and reflecting these in reports, forensic medicine specialists may 
need to establish a causal link. First of all, it should be reminded 
that whether the perpetrator is at fault or not is a matter that should 

be evaluated by the court. 

 It has been reported that various rhythm disorders can be seen 
within 24-48 hours after trauma [4]. Clinical sensitivity of using 
CK-2 isoforms in the diagnosis of myocardial infarction is 90-
95% [5]. The presence of contusion is most accurately detected 
with troponins [6]. In blunt chest traumas, cases of direct cardiac 
damage are reported as 5-15 % [7].  This damage may belong to 
the pericardium, myocardium, endocardium and coronary arteries. 

This study aims to attract attention to the importance of determining 
whether myocardial damage detected after trauma in clinical 
forensic medicine is due to trauma.

CASE REPORT
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CASE 1

In the examination of the 50-year-old patient who was brought to 
the emergency service after a family argument and fight and who 
had previous hypertension disease, shapeless ecchymoses with 
pale edges in sizes of 1x1 cm., 1x0.5 cm. and 0.5x0.5 cm. in the 
middle 1/3 part of the right arm on the inner side, and 2.5x1 cm. 
on the right arm 1/3 part outer side, shapeless ecchymoses in sizes 
of2x0.5 cm, 0.5x0.5 cm., 0.5x0.5 cm. and 1x0.5 cm. on the left 
arm 1/3 part outer side, a shapeless ecchymosis in a size of 5x3 
cm. on the right elbow posterior side and a shapeless ecchymosis 
in a size of 4x2 cm. on the right thigh inner side in the middle 
1/3 part were seen. In addition, high troponin was found in tests 
performed for the patient’s chest pain complaint. In the cardiology 
consultation, his electrocardiography showed T wave negativity at  
V3- V6 and dynamic T wave changes; ejection fraction was 55% 
in the echocardiography, left ventricular diameters were normal 
and pericardial effusion was not found. Thoracic CT was found to 
be within normal limits. The patient was referred to the intensive 
care unit indicating that intensive follow-up was appropriate with 
a suspicion of acute coronary syndrome. 

In the coronary angiography performed a day later in the hospital 
B he was transferred to, a stent was applied to the patient who had 
total stenosis in the right coronary artery (RCA), retrograde filling 
of RCA, 40-50 % stenosis and 30 % stenosis in the distal of left 
descending coronary artery (LMCA).

In the examination at Forensic Medicine Clinic seven days after 
the incident, the patient stated that he had been injured after an 
argument in the family, he had taken a blow to the chest, he still 
had complaints of shortness of breath and chest pain, he had a 
heart attack after the incident, a coronary stent was inserted and his 
treatment was still continuing, and ecchymoses with pale lemon-
yellow-pistachio green edges in places compatible with the first 
examination were found in the patient’s body. It was found that 
he had ecchymotic needle marks around both elbows and inguinal 
region which were due to the medical interventions.

CASE 2

When a 60-year-old female patient warned the children sitting 
around and on the tree in her garden, one of the children kicked 
her chest. The patient, who realized that she could not breathe and 
she had low blood pressure, called an ambulance and went to the 
District State Hospital. In her examination, it was found that the 
patient described trauma-related sensitivity in her chest, while 
her thoracic CT did not show any findings. During her follow-up, 
she was transferred to the Cardiology Centre because her cardiac 
troponin was 1.02 and these values increased, her general condition 
worsened and there were significant ECG changes.

In the cardiology clinic of Hospital A, it was found that the 
patient had chest ache, her electrocardiography (ECG) showed 
ST elevation at AVL part; the patient was admitted to coronary 
intensive care unit; found LAD (left anterior descending coronary 
artery) plaque, CX (circumflex coronary artery) plaque and while 

RCA (right coronary artery) was normal.

In the cardiology clinic, it was found that the patient had chest 
ache, and her ECG showed ST elevation at the AVL part; she 
was admitted to coronary intensive care unit and found LAD 
(left anterior descending coronary artery) plaque, CX (circumflex 
coronary artery) plaque, and RCA (right coronary artery) was 
normal. 

In the examination at Forensic Medicine Clinic three days after the 
incident, the patient stated that she came to the cardiology service 
of the hospital in the district centre after her first intervention was 
made in the District State Hospital, she had angiography, she was 
hospitalized in the intensive care for one night and in the normal 
service for another night, she still had shortness of breath and chest 
pain; her examination showed a 2x1 cm.shapeless ecchymosis 
with pale edges and purple coloured in the middle  on upper 1/3 
part of the right thigh. 

CASE 3

In the external examination of 63-year-old male patient who 
was admitted to emergency service after an argument with the 
neighbours and who had previous heart disease, no ecchymoses, 
scratches or bleeding was seen. Cardiology consultation was asked 
because he had complaints of pain on the back and chest. In the 
cardiology consultation, hospitalization to coronary intensive care 
unit was recommended since troponin was with in normal limits 
and the patient had left bundle branch block. The patient did not 
agree to hospitalization. 

In the examination at Forensic Medicine Clinic eight months after 
the incident, the patient stated that during the incident, he was hit 
hard on his back and he had pain in the chest and back after he fell 
on his knees, after the first intervention in the emergency service, 
the cardiologist told him that he needed to stay in the hospital, 
but he left the hospital of his free will, the doctor prescribed him 
Nextep and Ecopirin, he was still using these drugs, and he had 
used medication before due to heart disease. He still had pain on 
his left shoulder and neck from time to time; his examination did 
not show any external  traumatic lesions. 

DISCUSSION

Blunt trauma can be  affected the heart in several different ways; 
1) through direct energy transfer of the force on the rib cage, 2) 
through slower heart rate, 3) through compression of the heart 
between the spine and the sternum. Theoretically, it describes 
a histologically detectable situation that cannot be detected by 
myocardial commode imaging methods. It can frequently be seen in 
cases that peak at T-wave occurring after a low energy force during 
sports events (football, baseball, golf, etc.), causing ventricular 
fibrillation afterward or cardiac arrest by leading to complete 
heart block in which QRS complex is affected [8].  Myocardial 
contusion is a state which occurs in traumas with higher energy and 
it is characterized by myocardial lesions (haemorrhage, increased 
edema formation, necrosis, polymorphonuclear infiltrates) and 
increased extravascular resistance and decreased coronary blood 



DOI: 10.5455/NOFOR.2022.10.07NOFOR 2022;1(1):6-9

8

flow and cardiac functions due to these myocardial lesions [9,10]. 
Even if severe myocardial contusion reduces heart functions, a 
significant cardiac shock may rarely develop [11]. 

When the clinical appearance of blunt heart trauma is examined, 
it is stated in the literature that it may show findings such as minor 
ECG or enzyme anomaly, arrhythmia, free wall rupture, septal 
rupture and heart failure [12,13]. In addition, following blunt heart 
injuries, lesions can be seen such as hemopericardium, myocardial 
contusion, free wall rupture, rhythm or conduction disorders, 
valve injuries and myocardial infarctions (MI) [14]. Since clinical 
findings may be mild-transient and difficult to understand in blunt 
heart traumas, especially in cases of pericardial and myocardial 
contusion, diagnostic problems may often arise. It is also a medical 
necessity to avoid possible and significant late complications. In a 
study conducted by Parmly et al. on cases with blunt trauma, which 
make up 1% of autopsies, it was reported that isolated myocardial 
contusion and laceration was the second most common injury 
pattern after ruptures with a rate of 23.6% [15]. 

Although ECG changes can occur frequently in myocardial 
contusion, a normal ECG should not exclude trauma. It should 
be kept in mind that ECG mostly shows left ventricular functions 
and may show normal findings in trauma cases associated with 
the right ventricle  [16]. In order of frequency, cardiac anomalies 
after blunt trauma include sinus tachycardia, extra systoles, right 
bundle branch block, and repolarization anomalies (ST segment 
and T waves).   Q waves and life-threatening severe arrhythmia 
are very rare [16]. T wave negativity at V3- V6 and dynamic T 
wave changes in the ECG of our first case and ST elevation in 
the second case were evaluated as ECG findings in parallel with 
the literature supporting myocardial infarctions and it was decided 
that the injuries endangered individuals’ lives. 

In the determination of traumatic myocardial damage, Troponin I 
is preferred since it is more specific when compared with Troponin 
T. Troponin levels should be followed swiftly and they should be 
evaluated with the clinical state of the patient. In our second case, a 
swift follow-up of post-traumatic troponin levels and a continuous 
increase in this value led to the patient’s being transferred to a more 
advanced centre. It was understood that the case did not develop 
a serious clinical complication, such as cardiac rupture, etc. Since 
the test results supported myocardial infarction in this patient, it 
was decided that the injury endangered individual’s life. 

The echocardiographic finding was present only in our first 
case and this eco result was reported as within the normal 
boundaries.  Echocardiography is a significant diagnostic tool 
in terms of the definitive diagnosis of other cardiac lesions and 
in preventing complications, especially in severe traumas. In a 
case report by Tsokuas et al.,  the echocardiographyof a 46-year-
old male case who developed acute myocardial infarction and 
congestive heart failure showed anterior myocardial infarction 
findings. Althoughechocardiography showed akinesia in the 
interventricular septum, dyskinesia on the apical anterior wall and 
severe deterioration in the left ventricle general systolic function, 

coronary angiography showed to be within normal limits [17].

Our first two cases had ecchymosis as a traumatic finding outside 
the chest area. This can be evaluated as the fact that the individual 
was exposed to a trauma. On the other hand, although our third 
case did not have the other findings of trauma, it is a medically 
known fact that the psychological effect of the argument that took 
place, adrenalin discharge, and other physiological incidents may 
cause arrhythmia in the heart. In a case report by Allemeersch et 
al., a 41-year-old patient who was exposed to a high-energy traffic 
accident was found to have fracture in the skull base, fractures 
in the bilateral ribs in the chest wall, pericardial haemorrhage in 
addition to subdural and subarachnoid haemorrhage and complete 
dissection in the right coronary artery [18]. 

The incidence rate of common clinical myocardial infarction 
findings in cases younger than 45 years of age was between 6 
and 10% in the literature. In a study by Christensen et al., a total 
of 77 cases, 64% of which were associated with traffic accidents 
and 4% of which were associated with fights, were evaluated as 
myocardial infarctions that developed after blunt chest trauma 
[19]. In a study by Park et al., it was found that in a 16-year-old 
male patient who had chest trauma by hitting the handrails while 
riding a motorcycle, ST elevation was found in ECG, an increase 
was found in cardiac enzymes and the left ventricular function was 
suppressed. In the diagnostic coronary angiography performed 
three weeks later, a complete occlusion including collaterals in 
the proximal left anterior descending artery (LAD) right coronary 
artery and left circumflex artery, and percutaneous coronary 
intervention was applied to the LAD lesion [20]. In another case 
report, a 37-year-old male with severe mental retardation was 
evaluated in the emergency service he presented with a complaint 
of substernal chest pain after physical assault to his head, face and 
chest area. Electrocardiography showed ST segment elevation in 
V2, V3 and aVL and normal sinusrhythm with Q waves in aVL. 
Coronary artery also showed total occlusion in the left descending 
coronary artery. The patient was discharged four days later without 
any complications [21]. 

The common characteristics of our three cases was the presence 
of atherosclerotic heart disease, which was detected after trauma 
in the first two and which was previously present in the third case. 
There is a case of exacerbation in the disease here. According to 
the Article 23 of the Turkish Penal Code (TPC); if an act causes 
a more severe or another result than intended, the individual must 
act with negligence at least in terms of this result. 

Article 86 of TCK includes the penalties for deliberate injuries, 
while Article 87 includes the penalty for “aggravated crime by 
result”. “Causing life-threatening danger” is one of the “aggravated 
crime by the result” cases in subparagraph (d) of paragraph 1 of 
Article 87. 

In the Guide to the Evaluation of Injury Crimes Defined in the 
Turkish Penalty” code which was prepared by the Forensic 
Medicine Institute and Forensic Medicine Specialists and Forensic 
Medicine Association defined by the Turkish penalty code, Table 
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1 gives a list of injuries that cause a life-threatening situation. 
“Myocardial infarction triggered by the stressors that come out 
within 24 hours after trauma” is also on the list and it is one of the 
“aggravated crime by result” cases [22].

In legal evaluations, for people who injure others to be punished 
for “aggravated crime by the result”, issues such as whether they 
knew the injured person had heart disease previously, whether they 
predicted those people may have a heart attack after the argument-
fight and trauma are important. 

Although the risk of developing acute MI is low in cases with blunt 
chest trauma, cardiac evaluation of patients with chest ache in 
emergency services is judicially, medically and legally important 
in terms of detecting late complications of trauma. 

The important thing in forensic medical evaluation is the 
establishment of a cause-effect relationship between the trauma 
experienced and the myocardial infarction that occurs after the 
trauma experienced. In terms of establishing this cause-effect 
relationship, the hour the individual experienced the trauma, the 
first admission hour to the hospital, admission complaints, tests 
conducted, diagnosis and medical and interventional procedures 
should be examined in detail and consultation should be demanded 
from the specialists in the related branch. 
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