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Background Cardiac herniation is a rare but potentially fatal complication, most frequently reported following 
significant blunt thoracic trauma. Misdiagnosis is common due to the presence of concomitant 
injuries and the rarity of the condition, contributing to diagnostic delays and increased morbidity.

Summary We present the case of a patient who experienced cardiac herniation following seemingly minor 
blunt thoracic trauma in the context of a remote history of penetrating left chest trauma. 
The patient presented with persistent chest pain and dyspnea. Initial workup suggested acute 
coronary syndrome, revealing elevated troponin, decreased cardiac function on echocardiography, 
and occlusion of the left anterior descending and first diagonal coronary arteries refractory to 
percutaneous coronary angioplasty. During attempted coronary artery bypass grafting (CABG), 
cardiac herniation was diagnosed intraoperatively, secondary to a large residual pericardial defect 
from the prior penetrating injury. The defect was repaired, and CABG was performed, resulting in 
an excellent patient outcome.

Conclusion Cardiac herniation can be a life-threatening complication of pericardial injury. Its nonspecific 
signs and symptoms often lead to intraoperative diagnosis due to its rarity. Maintaining high 
clinical vigilance and carefully reviewing patients’ medical history can minimize diagnostic delays 
and improve patient outcomes.
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Case Description 
A 35-year-old male presented to an outside hospital with 
persistent chest pain and shortness of breath following a 
seemingly innocuous event of a child jumping on his back. 
His medical history was significant for a remote left thora-
cotomy and partial lung resection 10 years prior due to a 
gunshot wound to the left upper chest.

Initial workup revealed ST elevations in the anterolateral 
leads and a peak troponin of 43.74 µg/L. Coronary angi-
ography demonstrated subtotal occlusion of the apical left 
anterior descending (LAD) and first diagonal (D1) arteries 
(Figure 1). Percutaneous coronary intervention (PCI) with 
stenting of the mid-LAD and balloon angioplasty of the 
D1 was performed. However, significant residual compres-
sive lesions persisted in both arteries.

Post-procedure, the patient exhibited persistently elevat-
ed troponin levels and ST elevations on electrocardiogram 
(ECG). Echocardiography revealed severely reduced left 
ventricular function (ejection fraction 25-30%). Cardiac 
MRI confirmed a recent large LAD territory infarct with 
myocardial edema and microvascular obstruction. Post-
PCI CT angiography showed severe mid-LAD stent com-
pression and stenosis, along with bulging of the left ven-
tricle and hypodense myocardium, consistent with acute 
myocardial infarction (Figure 2).

After several days without clinical improvement or diag-
nostic advancement despite repeat imaging, the patient 
was transferred to our institution for coronary artery 
bypass grafting (CABG).

Intraoperatively, a large, preexisting left-sided pericardial 
defect was discovered, with herniation of the left ventricle 
through the defect (Figure 3). The defect was well-circum-
scribed with smooth edges, inconsistent with an acute tear 
(i.e., rupture) but indicative of a chronic rather than acute 
process. Following reduction of the herniated left ventricle, 
a clear demarcation line was observed where the pericardial 
defect had been compressing the coronary vessels (Figure 
4). The extent of permanent damage to the coronary arter-
ies remained uncertain.

B

Figure 1. Coronary Angiogram. Published with Permission

Figure 2. Coronal CT Angiogram Depicting Left Ventricle with Areas of 
Impingement by Pericardium (arrows). Published with Permission

Note severe stenosis in the apical segment of the LAD artery (arrow). The 
occluded diagonal branch is poorly visualized in this projection.
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Given the identified coronary artery anatomy, the surgi-
cal team opted for a double coronary artery bypass graft 
(CABG x2), with the left internal mammary artery (LIMA) 
to LAD and radial artery to D1 grafts. The pericardial 
defect was then repaired using prosthetic mesh (Figure 5).

The postoperative course was uneventful, and the patient 
was discharged on postoperative day 7. One-year fol-
low-up echocardiography demonstrated complete cardiac 
recovery, with an estimated ejection fraction of 55-60%.

Discussion
Cardiac herniation is a frequently missed diagnosis, requir-
ing a high index of clinical suspicion, especially in patients 
with a history of blunt thoracic trauma, even remote. This 
patient’s pericardial defect likely resulted from a penetrat-
ing gunshot wound sustained ten years prior, a conclusion 
supported by the intraoperative findings of smooth and 
well-circumscribed margins indicative of a chronic defect 
rather than an acute pericardial rupture.

Figure 3. Intraoperative View. Published with Permission

Edge of the pericardial defect (arrows); the left ventricle is visibly protruding 
through the defect.

Figure 4. Post-reduction of Left Ventricle. Published with Permission

Figure 5. Repair of Left Lateral Pericardial Defect Using Prosthetic Mesh. 
Published with Permission

Note clear demarcation indicating the area of strangulation within the 
pericardial defect (arrows).
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Diagnosis of cardiac herniation is challenging, with only 
an estimated 18% of cases diagnosed preoperatively; the 
majority are identified intraoperatively.1 Reported mortal-
ity rates range from 57%  to 64% for patients presenting 
to the hospital.2

Presenting signs and symptoms are often vague, including 
chest pain, dyspnea, and, in severe cases, cardiogenic shock. 
Herniation followed by incarceration or strangulation is 
more common with larger left pleural-pericardial defects, 
typically 8-12 cm in size.3 Imaging findings suggestive of 
cardiac herniation include abnormal displacement of car-
diac tissue into either hemithorax, potentially accompa-
nied by pneumopericardium or hemopericardium.4

While the pericardium itself is thin and difficult to visual-
ize on cross-sectional imaging, subtle signs of disruption, 
such as visible indentations or “divots” in adjacent cardiac 
tissue, may be present, as observed in this case on CT angi-
ography.5 These findings can be easily overlooked, especial-
ly in the context of trauma and other injuries, without a 
high degree of clinical suspicion for cardiac herniation. In 
this case, the initial diagnosis was myocardial infarction, 
later attributed to a myocardial bridge. Imaging findings 
were initially misinterpreted as sequelae of an LAD territo-
ry myocardial infarction.

The optimal surgical approach should be tailored to the 
suspected injuries and available clinical information. In this 
case, sternotomy was chosen for the anticipated CABG. 
However, a lateral pericardial defect can be challenging to 
repair via sternotomy in the presence of a beating heart, 
and retraction of the heart for defect access can lead to 
hemodynamic compromise. Thoracotomy is typically the 
preferred approach for suspected pericardial rupture.

Following pericardial violation, whether traumatic or iat-
rogenic, repair of the defect is indicated if the size poses a 
future risk of cardiac herniation. Primary repair with per-
manent suture or mesh prosthesis can be used, provided a 
tension-free closure is achieved. Large pericardial defects, 
such as the one in this case, are less likely to cause cardiac 
strangulation and may not necessarily require repair.

Conclusion
Cardiac herniation is a rare condition with a wide range of 
presentations. While acute presentations following blunt 
or penetrating trauma are recognized, insidious presenta-
tions can occur years after the initial injury. A thorough 

review of past medical and surgical history is crucial, par-
ticularly when the clinical picture is atypical for the pre-
senting mechanism of injury. Maintaining a high index of 
suspicion for cardiac herniation can improve diagnostic 
accuracy and potentially reduce adverse outcomes.

Lessons Learned
Cardiac herniation should be a key diagnostic consider-
ation following blunt thoracic trauma due to its associat-
ed high morbidity and mortality. This case highlights the 
importance of prompt diagnosis, as the patient’s delayed 
diagnosis led to a prolonged hospitalization and unnec-
essary investigations. It reinforces the various clinical and 
imaging findings suggestive of cardiac herniation. Fur-
thermore, this case underscores the critical importance of 
meticulous closure of even small pericardial defects to pre-
vent this potentially devastating complication.
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