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Abstract: Right atrial rupture is predominantly caused by direct thoracic trauma. Non thoracic injuries leading to cardiac 

rupture is rare. Cardiac injury is responsible for a majority of the deaths following trauma. Exact figures are unavailable in our 

country. With the increasing number of high-speed vehicular accidents, many patients sustain cardiac rupture, but are not 

transported to the hospital in time and they succumb to the injuries. There are reports of patients having survived following 

surgery for cardiac rupture. Most of these are secondary to direct trauma. We describe our experience of treating two cases of 

cardiac rupture due to non-thoracic trauma and the anatomical and pathophysiological rationale for the occurrence of this rare, 

but eminently treatable injury. With modern technology, it is easy to diagnose these injuries by echocardiography, if the 

treating team is aware of the condition. Most patients who survive the initial hours have injury localized to the right atrium. 

There may be associated injuries to the other cardiac chambers, and all require rapid diagnosis and treatment. The key to 

diagnosis and treatment is in high index of suspicion of this injury within the golden hour; recognition of hemopericardium on 

echocardiogram and emergency explorative surgery and repair of the atrial tear. 
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1. Introduction 

Cardiac injury accounts for a large number of fatalities 

following trauma. It may result from blunt trauma or direct 

penetrating injuries to the heart due to high velocity missiles 

and sharp objects. A less common, yet important mechanism 

of injury as seen in our case report, is trauma to the legs and 

abdomen leading to cardiac rupture due to a sudden increase 

in intra-cardiac pressures [1]. 

With the increasing number of high speed vehicular 

accidents, a large number of patients probably develop 

cardiac rupture, but are not transported to the hospital in time 

and they succumb to these injuries. A high index of suspicion 

for these injuries can aid in salvaging such patients. One 

should suspect atrial rupture in a patient presenting with 

hypotension, tachycardia and pulsus paradoxus without any 

external injury. An echocardiogram will reveal cardiac 

tamponade due to hemopericardium. The site of rupture is 

usually on the anterior surface of the right atrium and is 

easily identified and repaired. 

2. Case Presentation 

2.1. Patient One 

A 28-year-old man presented with history of blunt 

trauma to his upper abdomen. Six hours prior to the 

presentation, he was cycling and trying to cross a railway 

line. He was hit by the beam of the railway crossing gate 

onto his upper abdomen, following which he recovered 

and continued to pedal. Four hours later he developed 

breathing difficulty and a general feeling of ill health. On 

arrival his blood pressure was 70/40 mm Hg with 

tachycardia and pulsus paradoxus. There were no external 

signs of injury. Echocardiography revealed cardiac 
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tamponade. Abdominal ultrasonography was normal. He 

was operated through a median sternotomy incision and 

after evacuating the haemopericardium, a 1.5 centimeter 

linear tear was found on the anterior surface of the right 

atrium, just below the right atrial appendage, which was 

repaired with direct sutures. 

2.2. Patient Two 

A 19-year-old man presented with history of head on 

collision with a motor vehicle while riding a motor bike. He 

complained of pain in the jaw, right lower limb and vague 

chest pain. Clinical examination on arrival revealed blood 

pressure of 90/60 mmhg, tachycardia, muffled heart sounds, 

with no external signs of injury anywhere on the body. 

Radiographs showed cardiomegaly, fractures of the 

mandible, right femur and tibia. Patient was intubated as he 

developed hypotension not responding to resuscitation. Bed 

side emergency echocardiogram revealed cardiac tamponade. 

Pericardiocentesis showed frank blood and he was shifted 

immediately to the operating room. Median sternotomy done, 

1.5 litres of haemopericardium was evacuated. A 0.5 x 1 

centimeter rent was noted on the anterior aspect of the right 

atrium, which was closed with direct sutures. Both patients 

had uneventful post-operative recovery. They continued to 

recover from musculoskeletal injuries and were noted to do 

well during follow up. 

3. Discussion 

Over 70% of all cases of blunt cardiac injury is due to motor 

vehicle accidents [2]. National Trauma Data Bank (USA) 

report, cardiac chamber rupture represents 0.041% of all 

injuries that occur during trauma with a mortality rate of 

89.2% [2]. Most patients succumb to these injuries prior to 

arrival at a hospital [3]. It is easy to diagnose these injuries via 

echocardiography, if the treating team maintains a high index 

of suspicion for this condition [4]. Most patients who survive 

the initial hours, have an injury localized to the right atrium 

[5]. There may also be associated injuries to the other cardiac 

chambers, which require rapid diagnosis and treatment. 

Our patients had no evidence of chest trauma, yet both 

survived beyond six hours following injury. Sudden 

compression of the legs and abdomen causes a rapid increase 

in venous return to the right heart. This sudden increase in 

preload may overwhelm the integrity of the right atrial wall 

causing it to give way and rupture [1]. These are a group of 

patients who are of particular interest. Though they present 

with cardiac tamponade, they survive to reach the hospital 

and have no external evidence of cardiac injury. The 

anatomical basis for this would be, that the wall of the right 

atrium is not of uniform thickness due to the presence of 

crista terminalis and musculi pectinati on its inner surface. 

The left atrium by contrast, has a more uniform wall, with the 

average thickness more than the right atrium. 

Though the average thickness of the right atrial anterior 

free wall is higher compared to the posterior wall, the wall 

between the pectinate muscles is less than 1 millimeter thick 

and is described as being paper thin. On the contrary, the 

posterior wall is less likely to rupture as it has a thicker 

endocardium. Figueiredo AM et al concluded in their study, 

that wall thickness is not a predominant factor in rupture, as 

the incidence of right atrial (wall thickness of 1.11 ± 0.42 

millimeter) rupture was higher, in spite of a significantly 

thicker wall compared to the right atrial appendage (wall 

thickness of 0.53 ± 0.33 millimeter) [6, 7]. The respiratory 

phase and the stage of the cardiac cycle at the time of 

accident also have a very important bearing in the causation 

of cardiac rupture. Deep inspiration at the time of injury 

leads to increased venous return into the right atrium. The 

late systolic phase of the cardiac cycle causes the 

atrioventricular valves to close, leaving no place for blood in 

the atrium to decompress into. All these events put together, 

lead to an eventuality consisting of a ballooned right atrium 

being compressed, leading to its rupture. 

Following rupture, there is pouring out of blood into the 

pericardial space, causing increase in intra-pericardial pressure. 

This pressure continues to increase until it becomes equal to or 

more than the pressure in the right atrium, hence causing 

cessation of venous return to the heart. The sudden fall in 

venous return causes a sudden drop in cardiac output, leading 

to cardiogenic shock. Therefore, the victim eventually dies of 

pericardial tamponade leading to cardiogenic shock, rather 

than hypovolemic shock due to haemorrhage from the heart. 

This situation is similar to the hemodynamic changes brought 

about by a Valsalva maneuver. Once the diagnosis is 

confirmed on echocardiography, if the patient is in shock an 

emergency Anteloteral thoracotomy can be performed in the 

emergency room, the bleeding is localized and temporary 

controlled and then shifted to the operating room for definitive 

repair [8-10].  

4. Conclusion 

In the current era, the number of motor vehicular accidents 

is rising at an alarming rate all over the world. It is therefore 

imperative, for the emergency medicine team together with 

the cardiothoracic surgeon, to be well versed in recognizing 

and managing cases of cardiac rupture. 

We have highlighted the pathophysiological basis of how 

non thoracic injuries can lead to cardiac chamber rupture. 

Small rents in the right atrium give the victims a few 

valuable golden hours, which can be put to good use for 

diagnosing and then treating this injury in the form of 

surgical repair. 
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