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Abstract			  Blunt cardiac rupture is a rare condition that has a high mortality rate without prompt treatment. This paper 
reports three patients who survived blunt cardiac rupture, and a literature review was conducted as a reference for 
further management of this condition. The first patient was a man who sustained a motor-vehicle accident. Upon 
arrival, he appeared hypotensive and was found to have bilateral pleural effusion and cardiac tamponade with 
elevated cardiac enzymes. Bilateral chest tubes were inserted. He was brought to the operating room and went 
into cardiac arrest. Resuscitative thoracotomy was performed, as well as a definitive repair of the cardiac injury. 
The patient recovered and was discharged. The second patient was a woman, also in a motor-vehicle accident. 
She appeared hypotensive at the emergency department, where fractured ribs, a pneumothorax, and cardiac tam-
ponade were detected. Chest tube insertion was performed and the patient taken to the operating room where de-
finitive repair was done. She developed a clotted hemothorax for which a thoracotomy was performed to remove 
the blood clot. She recovered well and was discharged from the hospital. The last patient was a man who fell 7 
meters. He had hypotension upon arrival as well as cardiac tamponade. He was brought to the operating room 
for definitive repair and recovered well and was subsequently discharged. All patients had multiple associated 
injuries. In conclusion, blunt cardiac rupture is a rare condition and difficult to diagnose. The mortality rate is 
high, but with prompt management, patients who survived to the hospital may have good outcomes. Prehospital 
management is also crucial.
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Introduction

	 In 2011, Yousef et al. reported that less than 10% of 
all trauma cases in the United States were traumatic car-
diac injuries. However, the mortality rate for those who 
had a traumatic cardiac injury was the highest among 
all patients with major organ injuries1. The incidence of 
blunt cardiac injury (BCI) was 2.3% to 76%2,3,4, while 
blunt cardiac rupture (BCR) occurred in 0.2% to 10%5,6. 

BCI is considered the most common cause of death at the 
scene of event, comprising 78% to 87% of all deaths in 
some reports7,8. Most patients die during their transfer to 
the hospital. Only 36% survived to the operating room, 
and 32% of those who underwent operation survived 
until discharge9. Most BCIs occurred in men with an 
average age of 45 + 20 years. The overall mortality was 
more than 80%9,10,11.
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	  We described 3 patients who survived BCR. We 
include information on the history, initial management, 
surgery, postoperative care, and management of compli-
cations. A literature review was conducted to provide a 
source of reference for physicians who may encounter 
similar cases.

A Report of 3 Cases

Case 1
	 A 32-year-old Thai man who was driving while un-
der the influence of alcohol collided with an agricultural 
car. An emergency medical team transported him to the 
local hospital. At the scene, he was fully conscious, but 
with chest pain. The systolic blood pressure (SBP) was 
50 mmHg, with a pulse of 130 bpm, respiratory rate 
of (RR) 28, and an oxygen saturation of 82%. Initial 
examination revealed decreased breath sounds on both 
sides. A bilateral chest tube insertion was performed as 
well as endotracheal intubation. The Focused Assess-
ment Sonography for Trauma (FAST) scan revealed 
pericardial effusion. He was transferred to our hospital 
for definitive care. At the Emergency Department, his 
SBP was 68 mmHg, he had a small laceration on his 
face, a hematocrit (Hct) of 45%, and his Glasgow Coma 
Score (GCS) was E4VTM6. A central venous cut down 
was performed, and central venous pressure (CVP) was 
25 cmH2O. FAST was repeated which confirmed the 
diagnosis of pericardial effusion (Figure 1). Arterial 
blood gas showed severe metabolic acidosis and severe 
hypoxemia. Troponin I level was 1241 ng/L. A chest X-
ray (CXR) showed fractures of his left 6th and 7th ribs, 
with mild cardiomegaly. 
	 The patient was brought to the operating room 
and an emergency subxiphoid pericardial window was 
performed which yielded bloody pericardial fluid. Sud-
denly, the patient went into cardiac arrest, and the deci-
sion was made to perform a resuscitative thoracotomy. 
A left anterolateral thoracotomy was made. The patient 
had a return of spontaneous circulation (ROSC) after 15 
minutes of internal cardiac massage. There was fresh 
blood within the pericardial space. However, the bleed-
ing site could not be identified, hence the incision was 
extended to a clamshell thoracotomy. We found an active 
bleeding site from the left atrial appendage tear which 
was 2 cm in length. The injury was controlled with a 
Satinsky clamp (Figure 2) and repaired with pledgeted 
4-0 interrupted horizontal mattress sutures. (Figure 3). 

The estimated blood loss was 5000 mL.
	 During the postoperative period, a CT brain scan 
and echocardiography were performed which yielded 
no significant abnormalities. The CXR indicated that 
his left lung was not fully expanded, with a clotted he-
mothorax. The clot was removed using video-assisted 
thoracoscopic surgery (VATS). The length of the hospital 
stay was 19 days. The patient was discharged, recovered 
well, and returned to living a normal life (Figure 4).

Case 2
	 A 27-year-old Thai woman was in a motor vehicle 
accident. Her car was hit by a truck from behind. 

Figure 1  FAST at the pericardium (Case 1)

Figure 2	 Controlling the left atrial appendage with a Satinsky 
clamp (Case 1)
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	 On initial examination, the GCS was E4V5M6, 
the SBP 90 mmHg, the pulse 136 bpm, the RR 34, with 
lacerated wounds at the face. CXR showed fracture of 
the right 1st to 2nd ribs with pneumothorax. Chest tube 
insertion was performed. She also had closed fractures 
of the right femur, tibia and fibula. She was transferred to 
our hospital for further management. FAST was positive 
for pericardial effusion (Figure 5). Pericardiocentesis 
was performed which yielded 175 mL of fresh blood 
(Figure 6). 

	 The patient was brought to the operating room for 
emergency surgery. Median sternotomy was performed. 
There were 2 rupture sites at the superior cavo-atrial 
junction. The injury was repaired with interrupted hori-
zontal mattress suture using 3-0 Prolene and reinforcing 
pledget (Figure 7). 
	 Postoperative echocardiogram showed no residual 
pericardial effusion. CT of the abdomen revealed grade 
I liver injury. CXR showed loculated right pleural effu-
sion. The right lung was not fully expanded. 

Figure 3	 Repairing the ruptured atrium with interrupted hori-
zontal mattress suture using 4-0 Prolene and rein-
forcing pledget (Case 1)

Figure 4	 The patient at 1-month follow-up after discharge 
from the hospital (Case 1)

Figure 5  FAST at the pericardium (Case 2)

Figure 6	 Pericardiocentesis at the emergency department 
(Case 2)
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	 CT of the chest showed clotted hemothorax. Open 
thoracotomy and clot removal were done since CT find-
ings suggested that VATS would not be successful. The 
patient was hospitalized for 29 days until discharge. She 
gradually recovered and returned to normal life.

Case 3
	 A 34-year-old Thai male fell from a 7-meter-high 
tree. The emergency medical service team brought the 
patient to a local hospital. The initial SBP was 65 mmHg, 
the pulse was 102 bpm, the RR was 28, and the GCS 
score, E4V5M6. FAST was positive for pericardial effu-
sion (Figure 8). 
	 CXR showed no widening of the mediastinum and 
no fractured ribs. X-rays showed fractures of both bones 
in both forearms. He was transferred to our hospital 
for further management. On examination the SBP was 
78 mmHg. Venous cut down revealed a CVP of 13-14 
cmH2O, and the troponin I level was 3,860 ng/dL. We 
performed pericardiocentesis and 200 mL of fresh blood 
was retrieved (Figure 9). He was brought to the operat-

ing room for emergency surgery. A median sternotomy 
was performed and 300 mL of blood was found in the 
pericardium. There was one 5-mm rupture site at the 
superior cavo-atrial junction. The bleeding site was 
controlled with a vascular clamp and repaired with an 
interrupted horizontal mattress suture using 3-0 Prolene 
and reinforcing pledget. 

Figure 7	 Repairing the superior cavo-atrial junction using 
3-0 Prolene and reinforcing pledget (Case 2)

Figure 8  FAST at the pericardium (Case 3)

Figure 9	 Pericardiocentesis at the emergency department 
(Case 3)
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	 The postoperative echocardiogram showed mild to 
moderate mitral regurgitation and good left ventricular 
function. His forearm fractures were repaired by an or-
thopedic surgeon. He was hospitalized for 29 days, and 
gradually recovered until his discharge from the hospital.

Discussion

	 An autopsy study from the United states found that 
the prevalence of traumatic cardiac injury was 6.4%. 
Eighty-six percent were men, with an average age of 36 
years. BCI was found in 13%. In these, 96% was blunt 
cardiac rupture. The percentage of patients who died at 
the scene of the accident was 83%. Around 5% of pa-
tients survived to the hospital12. In Thailand, Kritaya et 
al. reported 44 patients with traumatic cardiac injury and 
a mortality rate of 14%, with BCI occurring in 4 patients 
(9%) and of these 3 (75%) had cardiac ruptures13.
	 Most BCI cases result from motor-vehicle accidents 
(66%). Other causes include pedestrian accidents (9%), 
motorcycle accidents (9%), and falling from height (3%). 
Patients who fall from a height of more than 7 meters or 
have sternal fractures have a higher risk of BCI. Most 
patients have multiple injuries and including a high prob-
ability of associated head injuries1,7,10,11,14. BCR usually 
results from severe blunt chest injury and, similarly, as-

sociated injuries are common. Extremity injury occurs in 
62% of cases, abdomen injury in 47%, and head injury 
in 36%9. Furthermore, autopsy findings found injuries 
to the lungs in 71% of cases, hollow viscus organs in 
27%, intrathoracic aorta in 14%, and spinal injuries in 
5%. High blood alcohol levels were detected in 16% 
of the victims12. In the present study, one patient had 
a high blood alcohol level. All patients had associated 
non-cardiac injuries. 
	 Likely mechanisms of BCR in our patients include 
direct precordial impact, compression of the heart be-
tween the sternum and vertebral column, acceleration/
deceleration forces, and direct penetration by the sternum 
or rib fractures5, although it is difficult to determine 
which specific mechanism might apply in each case. The 
right atrium (RA) is the most common location of injury 
(40% to 51%). Other sites of injury include the right ven-
tricle (RV) (17% to 31%), left atrium (LA) (25%), and 
left ventricle (LV) (9% to 13%). Two chamber ruptures 
can be found in 9% of all cases3,5,9,10,13,15,16,17. Autopsy 
findings in one report suggested that BCR occurred at 
the RA in 5% of patients, RV in 15%, LA in 10%, and 
LV in 10%12. Pre-existing pathology of the heart could 
be a risk factor of BCR, e.g., the presence of coronary 
artery disease8.
	 Atrial rupture occurs as a result of direct impact 
to the chest. The injury can be severe if the heart is 
compressed against the sternum in the late systolic 
phase, during which the mitral and tricuspid valves are 
closed. The rupture site is usually found at the appendage 
because of its thinness9,15,17. Left atrial rupture occurs 
less often but the mortality rate is higher, up to 66%. 
Patients with atrial rupture may survive to the hospital 
because the low chamber pressure may result in slower 
bleeding18. Rupture of upper cardiac chambers can occur 
from acceleration/deceleration forces causing tearing 
of the junction between the pulmonary vein and the left 
atrium or between the superior vena cava and the right 
atrium1,5,19. This latter type of injury occurred in two of 
our cases. Some reports found a left atrial tear at the 
base, tearing at the junction between the pulmonary vein 
and the left atrium with rupturing of the right lower lobe 
bronchus16,20.
	 Common clinical manifestations of cardiac rupture 
include symptomatic hypotension, tachycardia, tachy-
pnea, fracture ribs, hemothorax, and pneumothorax. 
These conditions were found in all our patients. Others 
manifestations include elevated CVP, distended neck 

Figure 10 Repairing superior cavo-atrial junction using 3-0 
Prolene and reinforcing pledget (Case 3)



A Report of Three Patients Surviving Near- Fatal Blunt Cardiac RuptureVol. 41  No. 3	 89

vein, cyanosis of head/neck/arm/upper chest from SVC 
compression, distant heart sound, associated chest inju-
ries, new cardiac murmurs, congestive heart failure, car-
diogenic shock, and clavicular or sternal fractures4,10,21,22.
	 The diagnosis of this condition is challenging be-
cause it can be easily overlooked when the clinician is 
faced with multiple associated injuries, which was the 
case with our patients. Large amounts of blood loss, 
hypoxia and hypotension usually coexist in this situa-
tion23. Early diagnosis is required due to the high mor-
tality. There is no gold-standard investigation. Accurate 
diagnosis relies on information obtained from history 
taking, physical examination, the EKG, blood cardiac 
enzyme levels, and echocardiography4. No diagnostic 
modality can be used as a single reliable tool to predict 
cardiac injury. Clinicians must be aware of this condition 
in all patients who have blunt chest injuries and present 
with cardiogenic shock, especially those requiring high 
dose inotropes out of proportion to amount of observed 
blood loss or those who have arrhythmia and abnormal 
echocardiography2,24-26.
	 The EKG is commonly employed in these cases. 
Findings include atrial fibrillation, premature ventricu-
lar contraction, bundle branch block, or ST-segment 
elevation. The negative predictive value (NPV) of these 
findings may be as high as 80% to 95%, but this is not 
high enough to exclude cardiac injury. If abnormal EKG 
findings are detected in patients who are suspected of 
having BCI, he or she should be admitted to the hospital 
for close or continuous cardiac monitoring for at least 
24 hours1,4,19,23.
	 Serum troponin I level has a high specificity for 
myocardial injury. A positive result of > 1 ng/dL can 
occur in 60% to 70% of cardiac injuries. If the value is 
< 0.4 ng/dL at 4 to 6 hours after injury with a normal 
EKG, the NPV is almost 100%, and it should be safe 
to discharge the patient home. There is almost no role 
for CPK and CK-MB levels in the diagnosis of cardiac 
injury due to their low specificity1,4,7,17,23,24.
	 Cardiac tamponade often occurs in BCR. This was 
the case in all of our patients, which aided the diagnosis 
and management. Beck’s triad, however, can be found 
in less than 10% of cases in the presence of massive 
hemothorax or tension pneumothorax. The assessment 
of neck vein engorgement is difficult in patients with a 
protective cervical collar. Patients may have a pericar-
dial tear in which blood can be decompressed into the 
intrapleural space, causing hemothorax. This can hinder 

the diagnosis, thus increasing mortality7,9,10,14,17,19,26,27. 
Pericardiocentesis can aid in the diagnosis of BCR and 
may temporarily improve patients’ hemodynamics, but 
this procedure has a relatively high false positive and 
false negative rates 2,3,10,15,26.
	 CXR can be normal even though the patient already 
has cardiac tamponade and a worsening condition3. This 
clinical picture was seen in our third case. If widening of 
the mediastinum occurs concomitant with hemothorax in 
a patient with blunt chest injury, clinicians should keep 
in mind that the patient may have BCI5. A CT scan of 
the chest and echocardiography should be performed in 
this situation.
	 A CT scan of the chest can detect great vessel injury, 
pericardial effusion, hemopericardium, pneumopericar-
dium, via extravasation of radiologic contrast media, if 
a cardiac chamber rupture occurs. But in an emergency 
setting, echocardiography may be safer, especially in 
the diagnosis of valvular abnormality, chamber con-
tractility, intracardiac shunting, cardiac tamponade, 
and pericardial effusion. However, echocardiography 
is operator-dependent and may have a poor acoustic 
window in trauma patients4,23. Echocardiography should 
be performed in patients who have a clear history of 
blunt chest injury with arrhythmia or hypotension24. 
All of our patients were diagnosed as having BCR via 
echocardiography. 
	 If surgically significant cardiac injury is suspected, 
a sternotomy incision should be used. Almost all intra-
thoracic injuries can be accessed via this incision. The 
incision can be extended from a subxiphoid window or 
an abdominal incision. The patient can be connected 
to a heart-lung machine if needed5,7. The thoracotomy 
wound has limited exposure and clinicians should not 
be reluctant to extend the incision into a clamshell or 
convert to median sternotomy if difficulties occur. How-
ever, extending a thoracotomy incision into a clamshell 
may create a flail chest or risk of postoperative bleeding 
from internal mammary artery injury. Clinicians should 
carefully check for bleeding from the site of both internal 
mammary arteries before closing the incision5,17,18,28. Car-
diac ruptures that occurred in our patients were repaired 
without using cardiopulmonary bypass. This greatly 
reduced bleeding diathesis from systemic hepariniza-
tion. Repair can be achieved using 3-0 or 4-0 Prolene 
sutures with or without reinforcing pledgets. Applying 
a vascular clamp to the injury site can stop bleeding and 
facilitates suturing. 
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	 In cases of BCR involving an upper cardiac cham-
ber, one should be aware of the risk of air embolism 
which can occur during the surgery. Balloon occlusion 
of the left atrial tear using a Foley catheter can impede 
blood flow to the left ventricle6,16,18,23. If there is injury to 
other intracardiac structures, repair should be deferred if 
possible, to avoid the use of a heart-lung machine in an 
emergency setting. The exception is when patients are 
not hemodynamically stable, in which cardiopulmonary 
bypass may be necessary7.
	 Two of our patients had postoperative loculated 
pleural effusion. Other common postoperative compli-
cations include post-pericardiotomy syndrome, embolic 
stroke, and re-bleeding. Dysrhythmia occurs in 24% to 
73% of cases. Late complications include coronary-
pulmonary fistula, pericardial effusion, and constrictive 
pericarditis26. A follow up period of 3 to 6 months after 
surgery is recommended.

Conclusion

	 EKG and troponin I levels should be obtained to 
screen for BCI in patients who incurred blunt chest in-
jury, even if symptoms are not severe and the likelihood 
of BCI is low. If abnormalities are detected, close cardiac 
monitoring should be performed, for at least 24 to 48 
hours. If no abnormalities are detected within 8 hours, 
the patients can be discharged home. Transthoracic 
echocardiography (TTE) should be done if the patient 
develops arrhythmia, hypotension, or heart failure. If 
the probability of BCI is high, EKG, Troponin I level, 
and TTE should be obtained and the patient be closely 
observed in the ICU4,29. 
	 BCR has a high mortality rate. Possible factors as-
sociated with mortality include hypotension, physiologic 
index < 15, cardiac arrest, high velocity mechanism of 
injury, presence of associated injury, and intra-cardiac 
injury9,14,29,30. Early diagnosis and management are cru-
cial, and these patients should be transferred to a tertiary 
care hospital. If the patient survives to the hospital, there 
is a good chance of saving the patient’s life.
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บทคัดย่อ	 รายงานผู้ป่วย 3 รายที่รอดชีวิตจากหัวใจแตกจากแรงกระแทกที่หน้าอก

คมกฤษณ์ โกมุทรินทร์, นิสิต พูลธนะนันท์, อารยา ฐิติสุรวัฒน์, วิชญุตร์ ธีระภิญโญ

กลุ่มงานศัลยกรรม โรงพยาบาลมหาราชนครราชสีมา จังหวัดนครราชสีมา

	 ภาวะหัวใจแตกจากแรงกระแทกที่หน้าอกพบได้ยาก แต่มีโอกาสเสียชีวิตได้สูง หากไม่ได้รับการรักษา

ที่ทันท่วงที ผูนิ้พนธ์น�ำเสนอกรณีศึกษาผูป่้วย 3 รายทีม่าถงึโรงพยาบาล และทบทวนวรรณกรรมเพือ่เป็นแนวทาง

ในการรักษาต่อไป

	 ผู้ป่วยรายแรกเป็นผู้ชายประสบอุบัติเหตุรถยนต์มีอาการเจ็บหน้าอกที่โรงพยาบาลพบความดันต�่ำ การ

สืบค้นพบ bilateral pleural effusion และ cardiac tamponade ผู้ป่วยได้รับการใส่ intercostal drainage ทั้ง 2 ข้าง

และเข้าห้องผ่าตัด ก่อนผ่าตัดมี cardiac arrest แต่ได้รับการท�ำ resuscitative thoracotomy แล้ว จึงผ่าตัดรักษาจน

สามารถกลับบ้านได้ 

	 ผูป่้วยรายท่ีสองเป็นผูห้ญงิประสบอบัุติเหตุรถยนต์มอีาการเจบ็หน้าอก แรกรบัท่ีโรงพยาบาลพบความดัน

ต�่ำ การสืบค้นพบ fracture rib และ cardiac tamponade ได้รับการผ่าตัด หลังจากนั้นมีภาวะ Clotted hemothorax 

ได้รับการผ่าตัด thoracotomy with clot evacuation สามารถกลับบ้านได้ 

	 ผู้ป่วยรายท่ีสามประสบอุบัติเหตุตกต้นไม้ แรกรับท่ีโรงพยาบาลพบความดันต�่ำ การสืบค้นพบ cardiac 

tamponade ได้ร้บการผ่าตัดสามารถกลับบ้านได้ผู้ป่วยทั้ง 3 ราย มีอาการบาดเจ็บที่ ต�ำแหน่งอื่นร่วมด้วย ใช้เวลา

นอนโรงพยาบาล 19 ถึง 29 วัน

	 ภาวะหวัใจแตกจากแรงกระแทกทีห่น้าอกพบได้น้อย วนิิจฉยัยาก โอกาสรอดชวีติต�ำ่ หากไม่ได้รกัการรกัษา

ทันที แต่ทั้งนี้ ผู้ป่วยที่ได้รับการผ่าตัดมีผลการรักษาที่ดี ดังนั้นผู้ป่วยที่รอดชีวิตมาถึงโรงพยาบาลได้ สมควรที่จะ

มีโอกาสรอดชีวิตกลับบ้านได้สูง


