An unusual case of Cardiac tamponade due to rupture of Ascending Aorta in a Young adult- a silent killer
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ABSTRACT
Cardiovascular Diseases (CVD) are very prevalent in India and above 20 years, the estimated prevalence is 3-4% in rural and 8-10% in urban. The most common cause of sudden cardiac death among young adults is hypertrophic cardiomyopathy followed by coronary artery anomalies. We report one case of sudden cardiac death due to cardiac tamponade consequent upon ruptured ascending aorta in a young adult male. The deceased had left ventricular hypertrophy suggesting the presence of chronic hypertension.  He did not have any previous complaints prior to his death, any history of genetic disorder and particularly no family history of hypertension in the family. The interview with the relatives revealed that the deceased used to do regular gymnasium exercise and might have been using muscle building protein supplements. This can be considered as a predisposing factor for his pathological Heart condition and untimely death. The authors want to highlight the importance of regular health check-up for cardiac diseases even in unsuspecting healthy individuals.  
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INTRODUCTION
Cardiovascular diseases (CVD) are very prevalent in India and above 20 years, the estimated prevalence is 3-4% in rural and 8-10% in urban1. The cardiac causes are the most common causes of sudden death2. Sudden cardiac deaths are getting frequently reported in young adults in Medical Literature. Such untimely and unexpected deaths are not only a great emotional loss to family members but also to a Nation’s productivity.  Time and time again people have fallen prey to undiagnosed silent cardiac diseases. The most common causes of sudden cardiac death among young adults, in descending order of frequency, are hypertrophic cardiomyopathy, coronary artery anomalies with an inter-arterial or intramural course, and arrhythmogenic right ventricular cardiomyopathy (ARVC)3,4. Health professionals spread awareness about the importance of cardiac health and recommends regular health checkups, but still this aspect is very often being overlooked by the people particularly in the young age groups and the risk continues to rise in Indian Population1.We report one unusual case of sudden cardiac death in a healthy youth due to ruptured ascending aorta leading to Hemopericardium (HP) cardiac tamponade (CT).

HISTORY
The deceased was a young adult male of 25 years and belonged to a affluent family with a rich modern life style. On the day of the incident, he went along with a group of his friends to watch movie in a multiplex movie theatre. There he sat comfortably inside the hall at his allotted seat, but soon after his friends found him in an unconscious condition in his seat. They rushed him to a hospital, where he was declared brought dead. The dead body of the deceased was then brought to the Department of Forensic Medicine, All India Institute of Medical Sciences, New Delhi for post mortem examination. There was no history of any significant illness nor did his friends report any complaints previous to his death.  
AUTOPSY FINDINGS
The deceased was of heavy and muscular built. Natural orifices were normal. Face was congested. No external injuries were present over the body on external examination.
No abnormality was detected in neck structures, chest wall, scalp, skull, spinal column and long bones. Lungs were edematous and congested. Brain was congested and edematous. On opening the pericardial sac, about 300 ml of liquid and clotted blood was present in pericardial cavity and was partially organized over the ventricles (FIGURE-1). Heart was enlarged weighing 440 gms. Left ventricle hypertrophy was present with a thickness of 2.4cm (FIGURE-2). Rupture was present in Posterio-lateral wall of ascending aorta just away from its origin (FIGURE-3). Hyperemic area was present around the rupture site. Multiple petechiae were present over the Epicardial surface of the ventricles. 
The Peritoneum, Peritoneal Cavity, intestines and pancreas were normal. Stomach contained about 50 ml semi-digested yellowish fluid with no specific smell and normal mucosal walls. Liver, spleen, and Kidneys were congested. No abnormality was detected in the Pelvic cavity, Pelvic bones and Bladder

HISTOPATHOLOGICAL EXAMINATION:
HPE examination showed infiltration of the neutrophils in the ruptured site, suggesting of antemortem tear. No changes were seen in the left ventricular wall. On HPE of lungs, pulmonary macrophages were present, which suggested of heart failure.
TOXICOLOGICAL ANALYSIS REPORT:
Toxicological analysis report came negative for all common poisons and alcohol.


DISCUSSION
Hemopericardium (HP), which is filling of blood in the pericardial cavity leads to the clinical state of cardiac tamponade (CT)5 which is fatal enough to cause sudden death in undiagnosed conditions. The volume of blood necessary to produce CT may be about 200 ml in cases where rupture is bigger and there is sudden and rapid leakage of blood into the pericardium or may be greater than 2000ml in cases where rupture is smaller and there is slow leakage of blood into the pericardium.  The filling of blood limits the expanding of heart in diastole. This leads to incomplete filling of ventricles and great vessels ultimately resulting in low stroke volume5,6 and causing sudden death. In our case there was 300 ml of blood in the pericardial cavity which is sufficient to cause sudden death of the deceased. 

HP can be due to natural causes and traumatic causes. HP following trauma to the chest develop due to tear in the ventricles, rupture of ascending aorta, pericardial vessel or coronary artery5,7,8. In non traumatic causes, Swaminathan reported that incidence of HP due to the rupture of acute MI to be the most common (69% cases)9.  In non-arrhythmic complications of MI ventricular wall rupture is second most common cause of death, first being cardiogenic shock10. Though the rupture of the heart is the most common cause of HP leading to CT6, but, in our case, we have diagnosed a rare case of CT due to ruptured ascending aorta. The histopathological findings of the lungs further confirmed consequent Heart failure. CT may develop rapidly and leads to sudden death or it may develop slowly with the clinical symptoms resembling heart failure like dyspnea, orthopnea and hepatic engorgement5 The diagnosis is confirmed by Beck’s triad i.e. hypotension, soft or absent heart sounds and Jugular venous distension with a prominent X descent but an absent Y descent. Paradoxical pulse is a vital clue to the diagnosis of CT 5 .Echocardiography further confirms the diagnosis11.
Upon detailed interview with the relatives it was revealed that there is no specific history of hypertension or any genetic disorder in the family nor the deceased had any complaints or trauma prior to the incident. The deceased used to do regular gymnasium exercises and though the family members were not sure but they stated that he might have been possibly using protein or other muscle enhancing supplements.  The strenuous gymnasium exercises particularly for muscle building involves increased cardiac output and increased blood flow into the arterial system. This enhanced blood flow can cause continuous damage to the intima of aorta and predisposing it for rupture. Moreover, the deceased had findings consistent with hypertension i.e. left ventricular hypertrophy and enlargement of heart, which also leads to high cardiac output. Various studies in the past have also advocated for screening of young individuals particularly those involved in athletics and exercise12,13. Such screenings have identified the young athletes with increased risk of cardiovascular diseases thereby decreasing incidence of sudden deaths14,15.  

CONCLUSION
More and more of sudden cardiac death cases are being reported in young adults, giving a hint towards a luxury life style being the predisposing factor particularly  junk foods, alcohol abuse, smoking, stress factor, lack of daily exercise or unsupervised heavy exercise. A peer pressured health wise evil lifestyle is taking a toll on the high productive age group of this society, thereby increasing the rate of sudden cardiac deaths. The protein or muscle building supplements should be taken only under Medical supervision and regular health checkups should be done in such cases. The forensic pathologist should take into consideration the natural causes of Hemopericardium by considering the factors like history of past illness/genetic disorder or absence of injuries 
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FIGURE-1: Liquid and Clotted blood present in Pericardial Cavity
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	FIGURE-2: Left Ventricular hypertrophy
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	FIGURE-3: Tear in the Posterio-lateral wall of Ascending Aorta 
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