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Abstract 
Background: Cardiac paraganglioma is a rare entity of an uncommon neu-
roendocrine tumor. Clinically, non-secreting tumors are often diagnosed be-
cause of their growth effects, secreting tumors present symptoms related to 
catecholamine. Correct diagnosis of a paraganglioma can be reached by bio-
chemical investigations and imaging. Surgical resection is the treatment of 
choice and has to be planned carefully and interdisciplinarily. Aim: On the 
basis of a patient with a vague clinical presentation and an unclear situation 
after primary investigations, we highlight the diagnostic challenge of this rare 
subset of paragangliomas. Case presentation: We present the case of a 42- 
year-old woman whose unspecific symptoms and further investigations re-
vealed a paracardiac mass with unknown local behavior and dignity. Surgical 
resection and histopathological examination led to the diagnosis of a cardiac 
paraganglioma. Conclusion: Cardiac paragangliomas are extremely rare, but 
may be treated curatively by resection after careful preoperative investigation 
and interdisciplinary planning. 
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1. Introduction 

This report presents the case of a middle-aged female who was referred to our 
hospital with unspecific clinical symptoms. Primary investigations and the rarity 
of a cardiac association with the identified tumor, initially led us on the wrong 
track. However, careful planning of the operation and performing the resection 
in an interdisciplinary setting was the key to success. Histopathology revealed a 
benign cardiac paraganglioma. 
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On the basis of this case, we show the diagnostic challenge of this rare subset 
of paragangliomas. 

2. Case Presentation 

A Caucasian, overweight female patient, 42 years old at the time of referral, 
consulted her family doctor because of intermittent fever, attacks of sweating, 
dyspnea and dull epigastric pain and also relapse of previously experienced back 
pain. She was a non-smoker and had no other significant medical history. Clini-
cal check-up and blood test showed no evidence of an infectious disease. As one 
of the further investigations, a computed tomography (CT) of the chest and ab-
domen was decided, in order to exclude a pulmonary embolism. Surprisingly, a 
mediastinal mass of 6.6 × 3.9 cm in size was revealed. It was located in close 
contact to the tracheal carina and the left atrium. Some enlarged right hilar 
nodes were seen, but no other suspicious findings were documented. A magnetic 
resonance imaging (MRI) could not completely exclude an infiltration of the 
surrounding tissue and organs. Radiologically the mediastinal mass was consi-
dered highly suspicious for a lymphoma, other differential diagnosis were rather 
unlikely, but could not be completely ruled out at the time. For further assess-
ment the patient was referred to our thoracic surgery department. Positron 
emission tomography/computed tomography (PET/CT) supported the suspicion 
of a lymphoma limited to that area, no other FDG-avid lesions were seen, nei-
ther in hilar or mediastinal lymph node stations, nor in regions expected for any 
primary tumors (Figure 1). Lymphoma limited to the mediastinum was the first 
differential diagnosis. Therefore, a diagnostic mediastinal lymphnode biopsy by 
right-sided thoracoscopy was decided in order to obtain a tissue biopsy and to 
definitely rule out metastatic disease. Histopathological investigations of the hi-
lar and mediastinal lymph nodes were negative for lymphoma as well as for oth-
er malignancies.  

Further evaluation with dynamic heart MRI (Figure 2) was performed and 
did not show involvement of the atrial wall, however, the inhomogeneity and 
intense vascularization indicated a neurogenic tumor. Surgical excision was 
planned as the next diagnostic and simultaneously therapeutic step. 

 

 
Figure 1. Pre-operative PET/CT. 
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Figure 2. Pre-operative dynamic MRI: T1-weighed coronal section and T2-weighed ob-
lique sagittal section. 

 
We performed an open tumor resection via right lateral thoracotomy. After 

complete preparation of the situs and localization of the mass, which showed an 
infiltration of the left atrium of the heart, cardiopulmonary bypass (CPB) was 
required to perform resection. For better access to the tumor, the superior right 
pulmonary vein was temporarily disconnected. After removal of the tumor with 
resection of the adherent left atrial wall, which was infiltrated by the tumor over 
an area of 3 cm in diameter, the atrial wall was reconstructed with a bovine pe-
ricardium patch. The pulmonary vein was re-anastomosed. 

The patient was monitored overnight in the intermediate care unit and sub-
sequently transferred to the ward after an uneventful course. An oral anticoagu-
lation was started for prophylaxis of thromboembolic complications. The patient 
was discharged on the 9th postoperative day. A rehabilitation schedule was orga-
nized in an outpatient setting. 

Histopathologically, the gross specimen consisted of a round to ovoid encap-
sulated mass of 6.4 cm in diameter, with a predominantly homogeneous, focally 
fibrotic cut surface. Light microscopy showed a solid neoplasm composed of a 
monomorphous population of round to polygonal cells with amphophilic, finely 
granular cytoplasm. The lesion’s architecture displayed a conspicuous nested 
(“Zellballen”) pattern throughout (Figure 3(a), Figure 3(b)). Mitotic activity 
was virtually absent, and neither extracapsular vascular invasion nor necrosis 
was noted. Nevertheless, focal encroachment upon the adjacent left atrial mus-
culature was noted at the tumor’s periphery (Figure 3(c)). Immunohistochemi-
stry confirmed expression of the neuroendocrine markers chromogranin A and 
synaptophysin, while the Zellballen architecture was highlighted by staining for 
S100 protein in sustentacular cells. Of note, tumor cells exhibited intense stain-
ing for SDHB (Figure 3(c)). 

Based on these findings, the pathological diagnosis of paraganglioma with 
focal infiltration of the left atrium was issued.  

At our interdisciplinary tumor board, regular follow-up with PET/CT was de-
cided without any further treatments being considered necessary. There was no 
suspicion for recurrent disease or metastases in the PET/CT at 3 and 9 months  
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(a)                         (b) 

 
(c) 

Figure 3. (a) Histological features of a paraganglioma. Note the organoid architecture 
(“zellballen”) arranged around ectatic, sinusoidal blood vessels. The cubic to polygonal 
tumor cells presents a partially amphophile, partially eosinophilic cytoplasm, moderate 
anisokaryosis and no mitotic activity (HE × 10); (b) Focal invasion of the left atrium. 
Several areas were noted, where single cardiac myocytes were surrounded by tumor cells, 
hence a focal invasion of the heart was postulated (HE × 40); (c) Immunohistochemical 
reaction with SDHB: 100% of the tumor cells presented a strong cytoplasmatic reaction 
(×10). 

 
after operation. The patient was in a good general condition during the entire 
follow-up period. The investigations of cardiac function revealed no abnormali-
ties. We plan to follow the patient in our thoracic surgery clinic every year radi-
ologically and clinically. 

3. Discussion 

Paragangliomas are rare neuroendocrine tumors, which originate from ex-
tra-adrenal, sympathetic and parasympathetic paraganglia [1]. Embryonic origin 
is the neural crest, as part of the sympathetic nervous system [2]. Their neu-
roendocrine cells can secrete catecholamines (sympathetic) or have no secretory 
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function (mostly parasympathetic). Very often, paragangliomas are described 
alongside pheochromocytomas, which are also called intra-adrenal paragangli-
omas. While functioning equally, the latter arise from the adrenal glands. Both 
are quite indistinguishable histologically and clinically, and their nomenclature 
varied and intertwined over the years. The 2004 World Health Organization 
(WHO) classification defines pheochromocytomas as neuroendocrine tumors of 
the adrenal gland, and paragangliomas as extra-adrenal sympathetic or para-
sympathetic tumors originating from the paraganglia. In the literature, the inci-
dence combined for both tumors is estimated and calculated at 0.8 per 100,000 
person years, with a markedly higher incidence after autopsy, as a not insignifi-
cant number remains asymptomatic [3] [4]. The mean age at diagnosis of benign 
paragangliomas is around 47 years [5], varying depending on tumor localization 
[6] and genetic background (sporadic vs. hereditary) [7]. The latter is also in-
fluencing the gender-dependent incidence. While sporadic tumors are more fre- 
quent in female patients, the hereditary ones are equally distributed among both 
sexes [8].  

The parasympathetic paragangliomas are predominantly localized at cervical 
level and at the skull base [9]. These types of paragangliomas are often associated 
with genetic syndromes, and are generally benign tumors [10]. Consistent ge-
netic associations of paraganglioma have been known to involve in particular 
multiple endocrine neoplasia syndrome type I (MEN I), and mutation of the su- 
ccinate dehydrogenase gene (SDHx). In the present case, positive immunoreac-
tion for SDHB argued against an underlying sporadic or germline mutation of 
succinate dehydrogenase (SDH).  

Sympathetic paragangliomas derive from paravertebral sympathetic nerve str- 
ands. Hence, they can be found anywhere along their path or along the aorta, 
where additional paraganglia are located [11]. Up to 86% of these tumors secrete 
catecholamines (almost always norepinephrine), provoking the same clinical 
symptoms as pheochromocytomas. A correlation with genetic syndromes is seen 
in around 25% of patients and approximately 20% of these tumors are malig-
nant.  

Clinically, non-secreting paragangliomas are often diagnosed because of their 
growth effect and compression of adjacent structures. In contrast, the secreting 
tumors present symptoms related to catecholamine hypersecretion. Not rarely, 
patients present with nonspecific symptoms such as dyspnea, gastrointestinal 
hemorrhage, back or chest pain and exercise associated nausea and emesis [12].  

Suspected diagnosis of a paraganglioma can be reached by biochemical inves-
tigations and imagery. The recommended diagnostic pathway for secretory pa-
raganglioma is a 24-hour urine test for fractioned metanephrines and catecho-
lamines and/or plasma fractioned metanephrines [5] [13]. If this test is positive, 
imaging should be performed for tumor localization. CT, MRI, PET/CT or so-
matostatine receptor scintigraphy is possible approaches [14] [15] [16]. Para-
gangliomas are associated with other genetic syndromes in about 30%, therefore 
genetic analysis should be considered depending on the individual situation and 
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clinical presentation [17]. 
Histologically, paragangliomas are typically very well vascularized tumors, 

characteristically in close contact to blood vessels or neural areas. Malignant pa-
ragangliomas are not common and not easy to define. No reliable markers are 
known for differentiation of malignant or benign disease. Definite confirmation 
of malignancy can be obtained only by evidence of metastatic disease, mostly in 
regional lymph nodes. Additionally, malignant behavior can be predicted by 
combining different histological parameters. A helpful instrument is called PASS 
system (pheochromocytoma of the adrenal gland scales score system), which in-
cludes 12 different histologic criteria and should reflect the aggressiveness of the 
tumor. A high proliferative index, as evidenced by an elevated fraction of Ki-67 
immunoreactive tumor cell nuclei, has been shown to correlate with increased 
malignant potential [18] [19]. In one representative study, a proliferative index 
inferior to 2.5% tended to correlate with a benign course [20]. In the present 
case, the proliferative fraction was very low (<1% of the tumor cells). 

There is no widely accepted official staging system for paragangliomas below 
the neck. 

According to current literature, surgery is the preferred treatment option for 
management of potentially resectable paragangliomas below the neck region [1] 
[5]. In endocrine active tumors, a careful perioperative management of the ca-
techolamine homeostasis is important. Not only the change in circulating cate-
cholamines before and after tumor removal can provoke an imbalance of the 
hemodynamic situation, manipulation of the tumor alone can potentially lead to 
hemodynamic instability during operation and secondarily to organ dysfunc-
tion, particularly kidney failure. Alpha-adrenergic blockage is commonly used to 
control blood pressure, for both pre-and intraoperatively [2]. 

Paragangliomas as primary cardiac tumors are a rare entity and constitute less 
than 1% of all cardiac tumors [21]. They normally arise from cells of visceral pa-
raganglia in the left artrium or the aorta. Most cardiac paragangliomas are be-
nign, but local invasion can occur and metastases are also described in single 
cases [22]. Clinical symptoms depend on its functional status or its local influ-
ence by compression of adjacent structures. Nowadays, cardiac MRI is used for 
definitive preoperative planning. Despite advancements in the imaging tech-
niques, it seems sometimes difficult to rule out local invasion before surgery. 

Because of their highly developed vascularization, some authors recommend 
an embolization by selective angiography some days preoperatively [23]. 

Possible operative approaches are commonly midline sternotomy, and right 
or left thoracotomy. Most patients have to be operated on cardiopulmonary by-
pass and reconstruction of the cardiac wall has to be performed frequently, using 
either autologous or bovine pericardial patch [24]. When pulmonary veins are 
partially involved, an extended patchy reconstruction has to be performed to 
cover defect and to maintain vascular continuity. Cardiac autotransplantation or 
even orthotopic cardiac transplantation has to be included in the preoperative 
debate in case of extended resection. When complete resection of the tumor is 
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achieved, long-term prognosis is excellent. Survival of up to 14 years has been 
reported [25]. 

4. Conclusion 

Paragangliomas are extremely rare chromaffin cell tumors that may be treated 
curatively by resection. Because of unspecific symptoms and clinical presenta-
tion, the diagnosis of this type of tumor is a challenge. Moreover, as seen in our 
case, advanced imaging techniques do not predict the surgical strategy for the 
intervention in all instances. Surgical resection, however, is the treatment of 
choice and operative techniques suggested include simple excision, excision with 
reconstruction, or even cardiac autotransplantation or orthotopic cardiac trans-
plantation. Performing careful hemostasis during operation, complete resection 
and reconstruction can commonly be achieved in a safe manner and with excel-
lent local tumor control and outcome for the patient.  

Consent for Publication 

Informed consent was obtained from the patient for publication of this case re-
port and any accompanying images. 
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