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Case Report: Hematoma Formation After Spontaneous Coronary Artery Rupture
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We report a case of hematoma formation in the right coronary artery after spontaneous rupture. A 48-year-old female patient was admitted with a suspected right cardiac mass. Despite diagnostic work-up, the dignity of the mass could not be determined. Due to acute clinical symptoms, explorative surgery was decided and performed. Hereby, the mass was partially incised, and thrombus-like tissue was detected without active bleeding. We described the challenges during the diagnostic process, and the diagnosis was finally made according to a multimodality approach. For further assessment, we reviewed related literature and highlighted the importance of coronary angiography in the preoperative evaluation of such patients. The therapy may vary according to the location and size of such lesions.
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INTRODUCTION

Coronary artery rupture is the rupture of the coronary vessels, which is usually secondary to coronary aneurysm, dissection, trauma, connective tissue diseases (Marfan syndrome), vasculitis (Kawasaki disease, Takayasu's arteritis), heart tumor, infective endocarditis, or iatrogenic intervention. Some reports described scarce etiologies, such as amphetamine abuse (1), intraoperative fracture (2), or highly active antiretroviral therapy (3). However, spontaneous coronary artery rupture (SCAR) is a rare but severe entity. Without a proper diagnosis and treatment, it may lead to unfavorable results relating to cardiac tamponade, heart failure, and sudden death. We present a case of SCAR due to hematoma formation and a review of the related literature, summarizing the current clinical experience in this field.



CASE REPORT

A 48-year-old woman presented with recurrent, mild, dull chest pain over 4 months and had a sudden right-sided chest pain attack with dyspnea and sweating 2 weeks prior. The patient had no significant previous medical history or family history. No murmur or other abnormalities were found during physical examination. Sinus rhythm was present with ECG, which also showed Q-waves in II, III, and aVF and a left axis deviation (Figure 1A). Her brain natriuretic peptide (BNP), troponin (TnT), and D-dimer levels were elevated (1,079 pg/ml, 71.8 62 ng/L and 4.13 mg/l FEU, respectively), while other laboratory noinoi were unremarkable. Transthoracic echocardiography (TTE) revealed a large (59 × 53 mm) heterogeneous mass in the right atrioventricular groove (Figure 1B). Computed tomographic angiography (CTA) showed a spherical, mixed-density mass (5.4 × 5.5 cm) located at the anterior wall of the right atrium (Figure 1C). For further assessment, coronary artery CTA was performed. Therefore, the proximal right coronary artery (RCA) could not be clearly visualized due to the presence of the tumor, whereas the distal right coronary artery and all other coronary arteries were patent without the presence of lumen narrowing or significant plaques (Figure 1D). Cardiac magnetic resonance imaging (MRI) manifested a large (5.6 × 5.1 × 5 cm), round, mixed-signal mass located in the right atrioventricular groove, compressed right heart, and ejection fractions (EFs) of the left and right ventricles of 36.1 and 40.1%, respectively (Figure 1E).
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FIGURE 1. (A) ECG shows Q-waves in II, III, aVF leads, and left axis deviation, indicating inferior myocardial infarction. (B) A large (59 × 53 mm), heterogeneous mass detected on transthoracic echocardiography (TTE) located in the right atrioventricular groove. (C) Computed tomographic angiography (CTA) shows a spherical, mixed-density mass (5.4 × 5.5 cm) located at the anterior wall of the right atrium. (D) With coronary artery CTA, the proximal right coronary artery is not possible. Contrast filling can be detected in the distal part of the artery. (E) Cardiac MRI manifests a large (5.6 × 5.1 × 5. cm), round, mixed-signal mass located in the right atrioventricular groove. The right atrium and the right ventricle are compressed, and the ejection fractions (EFs) of the left and right ventricles are 36.1 and 40.1%, respectively. (F) The oval, cystic, under epicardium hematoma, is revealed out-punching from the right atrioventricular groove through pericardiotomy. The hematoma was partially incised, and the thrombus and abscess were found and evacuated. (G) The histopathological report demonstrates fibrosis with the additional presence of inflammatory cells. (H) The content was thrombus, with a plethora of neutrophil granulocytes inside.


As the mass caused compression of the right heart and the risk of rupture, we decided to proceed with a median sternotomy. Neither hemopericardium nor pericardial effusion was found during the operation. The lesion was located at the right atrioventricular groove. After resection of the outer layer of the lesion, thrombus-like tissue was found, which was consistent with the diagnosis of hematoma formation caused by rupture of the coronary artery (Figures 1F,G). It should be noted that no atherosclerotic plaque was found during the operation, indicating that it probably formed spontaneously and not due to plaque rupture. Since there was no active bleeding, we did not ligate the nearby artery, and the whole procedure was performed on a beating heart. The lumen was then cleaned with saline, evacuated, and closed with sutures. The histopathological study afterward indicated thrombus with accumulation of neutrophil granulocytes, while fibrous tissue was found in the mass wall with inflammatory cell infiltration. The patient had an uneventful recovery. Coronary CT and TTE showed relief of right heart compression, and the distal RCA was unobstructed. She was discharged from the hospital 5 days after surgery and remained well during the half-year follow-up after the treatment.



DISCUSSION

The diagnosis and treatment of cardiac masses can be challenging. Lesions may derive from neoplasms, aneurysms, vasculitis, or hematomas. Patients may present with unspecific symptoms ranging from asymptomatic angina, exercise intolerance to respiratory syndromes, or even sudden death according to the location and characteristics of the lesion. In this case, the diagnosis may be cumbersome. The patient presented with angina, and the ECG showed possible myocardial infarction. Coronary artery atherosclerosis was considered, while thoracic CT revealed a large mass located at the right heart. CTA demonstrated none enhancement of the entire mass, which ruled out the possibility of aneurysm or pseudoaneurysm. The distal RCA was unobstructed, and its proximal segment remained unclear simultaneously. Based on this point and in addition, no clinical features or medical history that suggested connective tissue disease or inflammation, which was related to vasculitis, a neoplasm of the right atrium was considered. Cardiac MRI proved the existence of myocardial infarction of the left ventricular inferior wall; compression led to a decreased EF of the right ventricle, as we presumed. However, it was possible to be correlated with potential myocarditis or ischemic injury.At this stage, the absence of cardiac tamponade symptoms and the relatively stable state of the patient made it even harder to recognize the existence of coronary artery rupture; thus, we decidedto perform an exploratory surgery to determine the properties of the mass. During the operation, the mass was partially incised, and a large amount of organized thrombi and histopathological findings was consistent with the diagnosis of coronary artery rupture. However, there was still diagnostic uncertainty as to the nature of the mass, since no active bleeding of the coronary artery was found during the operation. As long as we considered, thrombosis and organization spontaneously restricted further bleeding of the right coronary artery after rupture. The cause of the rupture remained unknown. The hypothesis of the former existence of a coronary aneurysm or false aneurysm that ruptured could not be excluded. Generally, coronary artery rupture may be caused by catheter-based intervention, vasculitis, infections and trauma, while spontaneous rupture with the absence of all these medical histories, similar to this case, is rare. The natural history of SCAR is poorly defined, which increases the difficulty of clinical diagnosis (4). For further assessment, we reviewed related cases reported as spontaneous coronary artery rupture listed in Table 1.


Table 1. Related cases reported as spontaneous coronary artery rupture in the literature.
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In reported cases, SCAR occurred mostly in over 50-year-old males with clinical symptoms ranging from fatigue, chest pain, tachycardia, dyspnea to hypotension, and heart failure. In most cases, continuous coronary bleeding exists, which always results in tamponade except for one case (12), where tamponade did not occur. In some cases (5, 6, 10, 13), there was no continuous coronary artery bleeding in which two of them (5, 6), and in two of them, tamponade remained. Two cases (10, 13) described patients with SCAR without effusion, tamponade, or bleeding. The culprit vessels were different, while spontaneous main LCA or left anterior descending artery (LAD) rupture remained unreported. The treatment methods vary depending on specific factors. Due to the risk of bleeding and tamponade, some cases require emergency treatment, including pericardiocentesis and surgical intervention. Sternotomy was performed in all cases reported; the surgical intervention included cardiopulmonary bypass (CPB), hematoma incision, evacuation, pericardial patch, ruptured artery suture or ligation, and CABG. Most of the patients in these cases reported a favorable prognosis except for one death (7) due to low cardiac output (no myocardial ischemia was found) and acute renal failure after surgery.

Due to a low incidence rate, the correct diagnosis of SCAR is challenging. Differential diagnosis includes CAD, thoracic artery dissection, aneurysm, and cardiac tumors. Thoroughly, history taking is necessary. Meanwhile, thoracic CT scans and TTE are fast and convenient examinations that may reveal the existence of hematoma or hemopericardium. Coronary angiography plays a crucial role in revealing the artery condition directly. However, patients presenting with unstable hemodynamic diagnostic work-ups need to be time efficient. Thus, in some such cases, cardiac CT or even coronary angiography may not be possible in the interest of time. MRI is precious to evaluate the properties of cardiac mass, myocardial perfusion, and heart movement, which should only be used in patients with stable vital signs. In addition, cardiac CT is a quick and practical method for the diagnostic work-up of such cases.

Surgical treatment varies according to the symptoms and hemodynamic state. For patients presenting with symptoms of cardiac tamponade (such as arterial pressure decreasing, venous pressure increasing, and blood pressure not being maintained), emergency surgery should be considered immediately to achieve tamponade drainage and hemostasis by evacuation of the hemopericardium, ligation of the culprit's vessel, or rupture repair. Nevertheless, for patients with a stable condition, as we described, a thorough examination should be performed preoperatively to achieve an accurate diagnosis. For the operation, rupture repair, hematoma incision, and CABG should be considered. CPB is not always needed in this situation if hemostasis and repair can be safely achieved after evaluation. We did not perform CABG, as coronary CTA showed contrast filling in the distal RCA prior to surgery. The patient remained coronary symptom free during the half-year follow-up, demonstrating that CABG surgery might not always be necessary for SCAR. However, reviewing our diagnosis process of this case, the strategy could have been more precise if coronary angiography was performed in the first place, which would reveal the relationship between the hematoma and coronary artery.



CONCLUSION

Coronary artery rupture may occur in many situations. Although SCAR is rare, the diagnosis deserves a high level of suspicion. Hematoma formation after SCAR may confuse the diagnosis with cardiac mass. Therefore, we recommend coronary angiography for any conditional patient, which plays a crucial part in the diagnosis and treatment strategy for SCAR. The treatment varies as long as the aim of hemostasis and cardiac function protection can be achieved. According to the lesion and bleeding conditions, the operational intervention includes hematoma resection, evacuation, culprit vessel ligation, suture repair, and myocardial revascularization. Cardiopulmonary bypass is not always necessary.
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