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Abstract
Paragangliomas/pheochromocytomas are uncommon neuroendocrine tumors that arise from chromaffin
cells located outside of the adrenal gland. Although cardiac paragangliomas have been observed in all heart
chambers, the most prevalent are left-atrial paragangliomas, followed by aortic body tumors. Diagnosis of
paragangliomas/pheochromocytomas is mostly achieved with a multimodality approach because of her
clinical presentation ranging from incidental findings to refractory acute heart dysfunction. The role of
extracorporeal membrane oxygenation support in the early management and diagnosis of unexplained life-
threatening cardiogenic shock is rapidly increasing worldwide. However, its clinical utility remains still
unclear in intractable heart failure due to primary cardiac paraganglioma. We reported a case of a primary
left atrial paraganglioma/pheochromocytoma measuring 34 mm at the maximum diameter in a 58-year-old
male patient. The patient presented with acute cardiogenic shock, pulmonary edema, and bilateral stroke.
Peripherical mechanical circulatory support, in veno-arterial mode, was rapidly instaured for early
management in a life-threatening situation. After normal myocardial function recovery and accurate
diagnosis, a surgical approach through aortic and pulmonary artery transection for radical tumor resection
and left atrial wall reconstruction was performed. Postprocedural recovery and follow-up at six months were
uneventful with excellent neurological recovery.
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Introduction
Paragangliomas/pheochromocytomas are uncommon neuroendocrine tumors that arise from chromaffin
cells located outside of the adrenal gland. Although cardiac paragangliomas have been observed in all heart
chambers, the most prevalent are left-atrial paragangliomas, followed by aortic body tumors [1]. Often,
cardiac paragangliomas/pheochromocytomas required a complex surgical approach and most surgeons have
limited experience in treatment. Diagnosis and treatment of paragangliomas are achieved through a
multimodality approach and a multidisciplinary team assessment, respectively [2].

Case Presentation
A 58-year-old male, without known medical history, was initially admitted to our institution for
neurological signs, arterial hypertension, tachycardia, and pulmonary edema. Acute coronary syndrome was
suspected so diagnostic coronarography was performed with evidence of a neovascularized left atrial mass.
During the coronarography, the patient evolved in acute and intractable cardiogenic shock so a peripherical
extracorporeal membrane oxygenation support and orotracheal intubation were rapidly instaured.
Multimodal diagnosis of the left atrial mass was performed with a diagnosis of primary left atrial
paraganglioma/pheochromocytomas measuring 34 mm at the maximum diameter (Figures 1-3).
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FIGURE 1: Left atrial mass during coronarography

FIGURE 2: Left atrial mass during cardiac magnetic resonance
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FIGURE 3: Left atrial mass during positron emission
tomography/computed tomography

Weaning of mechanical circulatory support was possible two days after with total myocardial function
recovery and hemodynamic stabilization. After the multidisciplinary team assessment, a surgical approach
through aortic and pulmonary artery transection (Figure 4) for radical tumor resection (Figure 5) and left
atrial wall reconstruction was performed (Figure 6).

FIGURE 4: Surgical approach through aortic and pulmonary artery
transection

2023 Cuko et al. Cureus 15(6): e40853. DOI 10.7759/cureus.40853 3 of 7

https://assets.cureus.com/uploads/figure/file/660080/lightbox_94e1d32009f111eea338e7a64e9895cf-Screenshot-2023-06-13-alle-15.52.05.png
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/660101/lightbox_936938b009f811ee80d4a15c0701bd06-4.png


FIGURE 5: Radical tumor resection

FIGURE 6: Left atrial wall reconstruction

The histologic evaluation was determined to be a cardiac paraganglioma/pheochromocytoma. The specimen
was a well-limited, plurinodular proliferation (Figure 7) of small to medium-sized epithelioid cells with
granular eosinophilic cytoplasm and nucleoli (Figure 8).
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FIGURE 7: Hematoxylin-eosin staining, magnification ×2.5

FIGURE 8: Hematoxylin-eosin staining, magnification ×10

The PASS (Pheochromocytoma of the Adrenal gland Scaled Score) was evaluated at 8/20, with a total loss of
succinate dehydrogenase (SDHB) expression in immunohistochemistry (Figure 9).
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FIGURE 9: SDHB staining (21A11AE7 clone, made by ABCAM),
magnification x5
SDHB: succinate dehydrogenase

ABCAM: Cambridge, United Kingdom

Postprocedural recovery and follow-up at six months were uneventful with excellent neurological recovery.
The patient’s informed consent for the procedure and for data collection was obtained.

Discussion
The clinical presentation of paragangliomas/pheochromocytomas is heavily influenced by the tumor’s
metabolic profile, ranging from incidental findings to refractory acute heart dysfunction. In the case of
acute cardiogenic shock due to primary cardiac paraganglioma/pheochromocytoma, the clinical utility of
extracorporeal membrane oxygenation support in early and life-threatening management still remains
unclear even if its role is rapidly increasing worldwide. In a recent systematic review, Matteucci et al.
reported the significant role of extracorporeal life support for the successful management of
paragangliomas-induced cardiogenic shock, especially in early management for taking time for accurate
diagnosis and specific treatment [3]. In the literature, there are also highlights of mechanical circulatory
support in endocrine emergencies for the resuscitation of patients with refractory circulatory shock [4,5]. We
reported a case of life-threatening cardiogenic shock induced by primary left atrial cardiac
paraganglioma/pheochromocytoma treated with peripherical extracorporeal membrane oxygenation
support. Weaning of circulatory support was possible two days later, with total myocardial function recovery
and hemodynamic stabilization. During and after the circulatory support, we had the possibility of accurate
and multimodality diagnosis. A complex surgical approach was performed after a multidisciplinary team
assessment with an excellent postprocedural result. We reported this case report to highlight the
fundamental importance of extracorporeal membrane oxygenation support in the early management of
unexplained life-threatening acute heart failure. We emphasize that gaining time through mechanical
circulatory support is crucial for accurate diagnosis and specific treatment, especially in an emergency.

Conclusions
Extracorporeal membrane oxygenation support is a valuable option in the early management of unexplained
life-threatening acute heart failure due to undiagnosed endocrine emergencies, helping restore cardiac
function and allowing sufficient time for further, accurate assessment. Multimodality diagnosis and
multidisciplinary team assessment of the left atrial mass are fundamental to determining the best surgical
approach for total resection of the paraganglioma.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
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interest in the submitted work. Other relationships: All authors have declared that there are no other
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