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Abstract

A 56-year-old man with a history of old myocardial infarction and coronary artery bypass grafting
was performed percutaneous coronary intervention to the totally occluded lesion of native left
anterior descending artery. He developed a coronary arterial perforation that led to a large dis-
secting sub-epicardial hematoma. Emergent surgery was performed, and a large hematoma was
removed from the sub-epicardial space. Continuous drainage of blood was observed after surgery,
and the patient died due to the development of multiorgan dysfunction. An autopsy revealed an
extensive sub-epicardial hematoma on the lateral wall of the left ventricle and broad necrosis of
the myocardium in the lateral wall.
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1. Introduction

With an incidence of less than 0.5%, coronary perforation is not a frequently occurring complication of percuta-
neous coronary intervention (PCI) [1]. This complication is seen more frequently in the treatment of chronic to-
tal occlusion [1]. However, cardiac tamponade following coronary perforation has a poor prognosis [2]. Cardiac
tamponade is generally attributed to extravasation of blood into the pericardial space. A relatively small blood
volume within the pericardial space may cause severe hemodynamic instability and death, even with early diag-
nosis and prompt treatment. While pericardiocentesis is often performed to stabilize hemodynamic state, almost
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40% of the patients require further emergency surgical intervention [2] [3]. Another type of cardiac tamponade,
which is caused by pooling of blood in the epicardial space, is reported [4]-[7]. The “sub-epicardial hematoma”
is rare, but develops rapidly toward circulatory collapse. We herein report a large dissecting sub-epicardial he-
matoma which resulted in cardiogenic shock.

2. Case Presentation

The patient was a 56-year-old man with dyslipidemia and a long history of coronary artery disease. He presented
with recurrent angina and dyspnea on effort 2 months prior to admission. His medical history included anterior
myocardial infarction at the age of 37 years and coronary artery bypass grafting (CABG) with grafting of the left
internal thoracic artery (LITA) to the second diagonal branch artery and a saphenous vein graft (SVG) to the left
anterior descending (LAD) coronary artery at the age of 39 years. He was admitted to our hospital, and cardiac
catheterization was performed. Coronary angiography showed a chronic total occlusion (CTO) in the native
LAD and occlusion of the SVG (Figure 1(a)). His LITA was patent and blood flowed well to the second di-
agonal branch, but the distal portion of the native LAD was not perfused (Figure 1(b)). A coronary intervention
to treat the CTO lesion was performed 1 week later. To obtain further backup force, a floppy 0.014-inch guide-
wire was crossed to the first diagonal branch, and a 2.0- x 12.0-mm balloon was inflated as an anchoring balloon.
A stiff guide wire was passed to the second diagonal branch, but it could not be passed to the distal LAD
(Figure 1(c)). A coronary angiogram showed pooling of the contrast medium along the first diagonal branch
(Figure 1(d)). Extravasation of blood was observed a few minutes later, and the patient developed cardiogenic
shock (Figure 1(e)). We attempted to evacuate the blood surrounding the left ventricle by percutaneous pericar-
diocentesis; however, the hematoma was localized on the lateral wall of the heart, and a puncture needle could
not reach the hematoma. Therefore, emergent surgery was performed to remove the hematoma by median ster-
notomy. There was no blood or clot in the pericardial space, and the lateral epicardial surface of the left ventricle
was swollen and dark red (Figure 2(a)). The hematoma may have been caused by dissection of the epicardium
from the myocardium. Upon incising the epicardium, a large sub-epicardial hematoma was evacuated. The pa-
tient required percutaneous cardiopulmonary support to maintain the systemic circulation after surgery. Conti-
nuous drainage of blood from the pericardial space was observed, and echocardiography revealed a large hema-
toma on the lateral wall of the left ventricle (Figure 2(b)). Invasive thoracotomy for removal of the hematoma
could not be performed because multiorgan dysfunction developed. The patient died 3 weeks after surgery. An
autopsy was carried out, and examination of the heart revealed an extensive sub-epicardial hematoma measuring
4 x 7 x 8 cm on the lateral wall of the left ventricle (Figure 2(c), Figure 2(d)). Broad necrosis of the myocar-
dium in the lateral wall was observed.

3. Discussion

We have reported a rare complication of PCI that resulted in cardiac tamponade due to a sub-epicardial hema-
toma. An autopsy revealed broad infarction of the myocardium in the lateral wall. Myocardial infarction proba-
bly developed secondary to compression of the myocardium and diagonal arteries by the hematoma.

Several cases of sub-epicardial hematoma following PCI were previously reported [4] [6] [7]. Fukushima et al.
reported a sub-epicardial hematoma during PCI to the lesion of the obtuse marginal branch, and the patient had a
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Figure 1. Coronary angiography and intervention. (a) Coronary angiography shows chronic total occlusion of left anterior
descending artery; (b) Bypass angiography shows left internal thoracic artery graft to the second diagonal branch; (c) The
anchor balloon is inflated in the first diagonal branch, and a stiff wire is crossing to the second diagonal branch; (d) Pooling
of contrast medium is present in the extravascular area; (e) Contrast medium is extravasated into the sub-epicardial space.
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Figure 2. Sub-epicardial hematoma. (a) Lateral wall of the heart after incision of the peri-
cardium. A large sub-epicardial hematoma is indicated with the white circle; (b) Echocar-
diography shows a huge low-echoic mass besides the lateral wall of the left ventricle; (c)
and (d) The autopsy specimen shows an extensive sub-epicardial hematoma on the lateral
wall of the left ventricle. There is no clot in the pericardial space, and a large hematoma is
present between the epicardium and the myocardium (sub-epicardial space).

history of CABG [4]. Shekar et al. also reported a similar case in patient with a history of CABG during a cut-
ting balloon angioplasty to the SVG [6]. Kashiwase et al. reported a dissecting sub-epicardial hematoma, but the
patient had no history of previous cardiac surgery [7]. The patient had a past history of collagen disease, and the
authors suggested that connective tissue disorder might weaken the binding power between the epicardium and
the myocardium.

We performed PCI to treat a CTO lesion of the native coronary artery in a patient with a history of previous
CABG. We are not sure whether a floppy guidewire or a balloon injured the first diagonal branch. Since the
pooling of blood was observed at the distal portion of the vessel, we conjecture that a floppy guidewire pene-
trated the intima of the vessel and advanced into the sub-epicardial space. A meta-analysis of the risk of com-
plications during CTO coronary intervention demonstrated that coronary perforation is not a rare complication
and has an incidence rate of 2.9%, but that cardiac tamponade and death are rare with incidence rates of 0.3%
and 0.2%, respectively [8]. Cardiac tamponade is generally caused by pooling of blood in the pericardial space
between the epicardium and pericardium. In contrast, sub-epicardial hematomas are caused by dissection of the
epicardium from the myocardium and develops rapidly; i.e., they are self-propagating [6]. Cardiac surgery in-
cluding CABG may cause postoperative pericardial adhesion. It is possible that the adhesion of the pericardial
space caused by the previous CABG contributed to the progression of the dissecting sub-epicardial hematoma.

4. Conclusion

We reported a large dissecting sub-epicardial hematoma, a rare complication of PCI. A dissection of the sub-
epicardial space developed rapidly and a large hematoma on the lateral wall of the left ventricle caused cardiac
tamponade. We propose that sub-epicardial dissection should be recognized as one of the most serious compli-
cations of coronary intervention in patients with a history of previous cardiac surgery.
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