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Abstract

Metastasis is a rare presentation of non-secretory paraganglioma. 
Consequently, there is no standard of care for the treatment of meta-
static malignant paraganglioma. The most widely used chemotherapy 
regimen for non-resectable cases includes cyclophosphamide, vincris-
tine, and dacarbazine (CVD). CVD has been previously studied with 
variable therapeutic response. However, yttrium-90 (Y90) radioembo-
lization has not been previously studied in the treatment of hepatic 
metastasis in patients diagnosed with malignant paraganglioma. This 
case report follows the treatment of a patient with stage IV mediasti-
nal paraganglioma with metastasis to the liver. Treatment consisted 
of the CVD chemotherapy regimen and Y90 radioembolization of the 
hepatic lesions. After 10 cycles of CVD, the tumor size has decreased 
from 6.0 × 8.8 to 5.5 × 3.0 × 3.4 cm on computed tomography scan. 
The prominent metastatic liver lesions responded after Y90 radioem-
bolization of both the right and left hepatic arteries. The prominent 
right hepatic lobe lesion has decreased in size from 2.6 × 3.4 × 3.0 
cm to 2.6 × 2.8 × 2.9 cm. The prominent left hepatic lobe lesion origi-
nally measuring 1.6 cm in diameter completely resolved on follow-up 
imaging studies. After completion of 12 cycles of chemotherapy, the 
most recent positron emission testing scan determined no evidence of 
disease regarding both the primary mass and the hepatic lesions. This 
study demonstrates the first case of combination chemotherapy and 
Y90 radioembolization with a complete response per response evalua-
tion criteria in solid tumors criteria. The approaches toward diagnosis 
and treatment corresponding to this case of malignant metastatic para-
ganglioma are also reviewed in this study.
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Introduction

Paragangliomas are rare neuroendocrine tumors of the auto-

nomic ganglia with the ability to secrete catecholamines. The 
exact incidence of paragangliomas has not been established 
due to a similar clinical presentation shared with intra-adrenal 
autonomic tumors termed pheochromocytomas. The estimated 
combined prevalence is between 1:6,500 and 1:2,500, and the 
annual combined incidence is 500 - 1,600 cases of pheochro-
mocytoma and paraganglioma [1]. Paragangliomas can have 
a benign or a malignant course. The incidence of malignant 
paraganglioma is rare and is estimated to be 93 per 400 million 
people [2]. The majority of paragangliomas are sporadic, but 
certain hereditary syndromes such as multiple endocrine neo-
plasia, neurofibromatosis, and von Hippel-Lindau syndrome 
increase the genetic predisposition to developing paraganglio-
mas.

Paragangliomas can arise from any anatomical location 
with chromaffin-containing autonomic tissue from the base 
of the skull to the pelvis. Paragangliomas have been previ-
ously described in the head and neck regions, jugulotympanic 
area, bladder, and other locations leading to varying clinical 
presentations with the majority of cases commonly remaining 
asymptomatic [3]. We report a patient with metastatic malig-
nant paraganglioma and review the literature involving the 
clinical presentation, diagnosis, and management of this dis-
ease leading to complete remission of the primary tumor and 
all metastatic lesions to the liver.

Case Report

A 51-year-old African-American male with no previous medi-
cal history presented to the clinic with progressive dysphagia 
to both solids and liquids. He denied both a history of smoking 
and a family history of medical conditions. Review of systems 
revealed severe back pain and declining daily performance sta-
tus. He did not endorse any secretory symptoms such as parox-
ysmal headaches, diarrhea, or palpitations. Physical examina-
tion demonstrated no abnormal findings.

Initial imaging included computed tomography (CT) with 
oral and intravenous (IV) contrast of the chest which illustrat-
ed a posterior mediastinal soft tissue mass with necrosis meas-
uring 6.0 × 8.8 cm abutting but not encasing the distal thoracic 
esophagus (Fig. 1a) [4]. Two prominent hypodense lesions 
were localized in the right posterior hepatic lobe measuring 
2.6 × 2.8 × 2.9 cm and the medial segment of the left hepatic 
lobe measuring 1.6 cm in diameter (Fig. 2a) [4].

Endoscopic ultrasound-directed needle biopsy results for 
the posterior mediastinal mass described a hemangiopericy-
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toma vascular pattern without defined nests. Immunostaining 
for synaptophysin was strong and diffuse. All other immu-
nostains including pan-keratin, CD45, S-100, Kit, CAM5.2, 
desmin, CD34, smooth muscle actin, SOX10, melan A, and 
inhibin were negative. Ultrasound-directed core needle biopsy 
of the hepatic lesions described tumor growth in broad sheet 
and nests. Immunostaining was strongly positive for synapto-
physin but negative for CAM5.2, S-100, chromogranin, CDx2, 
and T1F1. Ki-67 proliferative rate was noted at 50%. The his-
tological analysis combined with structural imaging diagnosed 
the patient with malignant posterior mediastinal paraganglio-
ma with liver metastasis. Laboratory investigations included 
24-h fractionated urinary catecholamines and metanephrines 
supporting a non-functional tumor (Table 1).

The mass was unamenable to surgical resection. The pa-
tient was stated on a chemotherapeutic regimen of cyclophos-
phamide (750 mg/m2 on day 1), vincristine (1.3 mg/m2 on day 
1), and dacarbazine (600 mg/m2 on day 1 and day 2) every 
3 weeks (CVD regimen). After eight cycles of chemotherapy, 
the patient underwent yttrium-90 (Y90) radioembolization of 
the prominent hepatic metastatic lesions. The right lobar dose 
was 1.35 gigabecquerel (GBq) in milliCurie (mCi) Y90 SIR-
Spheres microspheres with a total of 32.1 milligray (mGy) 
dose. The left lobar dose was 0.9 GBq in mCi Y90 SIR-Spheres 

microspheres (Sirtex Medical, Sydney, Australia) with a total 
of 34.8 mGy dose.

The patient completed 10 cycles of chemotherapy and 
experienced a gradual improvement in his back pain, weight, 
appetite, swallowing, and performance status throughout treat-
ment. Follow-up CT scans after the 10th cycle showed near 
complete response of the tumor and a decrease in size of the 
hepatic lesions. CT scan with IV and oral contrast measured 
the mediastinal mass to be 5.5 × 3.0 × 4.0 cm (Fig. 1b) [5]. The 
posterior right hepatic lobe lesion decreased in size to 2.6 × 2.8 
× 2.9 cm, and the left hepatic lobe lesion completely resolved 
(Fig. 2b) [5]. These interval decreases in the hepatic metas-
tasis corresponded to a partial response per response evalua-
tion criteria in solid tumors (RECIST) criteria [6]. The patient 
finished a total of 12 cycles of chemotherapy with subsequent 
resolution of the primary mass and the hepatic lesions, thus 
corresponding with a complete response per RECIST criteria.

Discussion

The clinical presentation of paragangliomas varies with tumor 
location, degree of tumor burden, and secretory functionality. 
Functional paragangliomas secrete excessive catecholamines 

Figure 1. (a) Sagittal section of CT thorax with oral and IV contrast measuring posterior mediastinal mass prior to chemoradiation 
with dimensions of 6.0 × 8.8 cm. (b) Sagittal section of CT thorax with oral and IV contrast of posterior mediastinal mass after 10 
cycles of CVD. Tumor size decreased to 5.5 × 3.0 × 4.0 cm.

Figure 2. (a) Sagittal section of CT thorax with oral and IV contrast demonstrating posterior right hepatic lobe mass (2.6 × 3.4 × 
3.0 cm) prior to starting chemoradiation. (b) Sagittal section of CT thorax with oral contrast demonstrating posterior right hepatic 
lobe measuring 2.6 × 2.8 × 2.9 cm after 10 cycles of CVD regimen and trans-arterial Y90 radioembolization of right and left 
hepatic arteries.
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resulting in a clinical presentation of paroxysmal hypertension, 
headache, sweating, and palpitations [3, 7]. Non-functional 
paragangliomas typically present with symptoms such as dys-
phagia, angina, or dyspnea as a result of a compressive mass 
effect on adjacent structures [3, 7]. Mediastinal paraganglio-
mas are estimated to make up 0.3% of all mediastinal tumors 
and less than 2% of all paragangliomas [8]. To date, the only 
reliable criterion for malignancy is the presence of metastatic 
spread of chromaffin cells in tissues that normally do not con-
tain such cells [9].

Laboratory testing includes 24-h urine collection and 
measurement of urinary fractionated metanephrines and cat-
echolamines. Testing should be done for patients with no 
symptoms related to excessive catecholamine secretion. The 
sensitivity of this urine collection study has been reported to be 
84% for norepinephrine, 74% total metanephrines, 18% dopa-
mine, and 14% epinephrine, respectively [2]. However, Chen 
et al reported greater sensitivities of 97% for urinary metane-
phrines and 86% for urinary catecholamines [1]. Histological 
studies are required for definitive diagnosis. Previous studies 
described a Zellballen appearance in which chief cell nests are 
surrounded by sustentacular supporting cells [9]. Tumor mark-
ers include neuron-specific enolase (92.1% sensitivity), chro-
mogranin (84.2%), and met-enkephalin (73%) [10]. Histologi-
cal studies have also denoted a negative keratin marker and the 
appearance of S-100 and glial fibrillary acid protein (GFAP) in 
the surrounding sustentacular cells [9, 10].

The standard of care for cases of early stage mediasti-
nal paraganglioma is complete surgical resection. Currently, 
there are no standardized treatment guidelines for malignant 
mediastinal paraganglioma. For cases of metastatic disease, 
systemic therapy may be employed to decrease tumor bur-
den. Averbuch et al demonstrated the efficacy of combination 
chemotherapy with 750 mg/m2 cyclophosphamide, 1.4 mg/
m2 vincristine, and 600 mg/m2 dacarbazine in the treatment 
of malignant paraganglioma [11]. A long-term follow-up study 
of 18 patients recommended the use of the CVD regimen in 
patients with malignant paraganglioma or pheochromocytoma 
resulting in 11% (2/18) complete response rate and 44% (8/18) 
partial response rate [12]. Although many studies have dem-
onstrated partial remissions and complete remissions in some 
cases, there are no data of chemotherapy regimens prolonging 
survivalin cases of metastatic disease [11-14].

Liver-directed radioembolization of Y90 microsphere res-
ins is used for local radiation exposure using the altered arte-
rial network supplying the tumor. This local irradiation allows 
for a concentrated emission of target blood vessels while main-
taining tolerable toxicity levels in the surrounding parenchyma 
[15]. Y90 radioembolization has been described as an emerg-
ing form of in situ cytoreductive treatment of hepatic metasta-
sis of neuroendocrine tumors with variable response rates [16, 
17].

To our knowledge, this is the first reported case of combi-
nation CVD therapy and Y90 radioembolization for metastatic 
malignant paraganglioma. Our patient thus far has demonstrat-
ed remarkable clinical and radiological improvement with 10 
cycles of the CVD regimen. Follow-up CT scans demonstrated 
a progressive decrease in tumor size throughout chemotherapy 
cycles. The decrease in size of the posterior mediastinal mass 
is likely attributed to a similar chemotherapy schedule as dem-
onstrated previously in prior studies [9, 10]. The patient has 
demonstrated a decrease in the dominant metastatic liver le-
sions shortly after radioembolization of both the right and left 
hepatic arteries (Fig. 2a, b). The RECIST criteria monitor the 
imaging response to treatment of solid tumors. By applying 
this model’s calculation to this case, we have calculated a 58% 
decrease in the patient’s metastatic liver lesions. This corre-
sponds with a complete response per RECIST criteria [6]. The 
most recent imaging studies after 12 cycles of chemotherapy 
and localized radiation therapy with Y90 radioembolization 
have shown complete remission of the primary posterior medi-
astinal tumor as well as all hepatic lesions to date.

Conclusion

Metastatic malignant non-secretory paraganglioma is an ex-
tremely rare disease. There have been few studies examining 
the use of combination chemotherapy and Y90 radioemboliza-
tion for the treatment of malignant metastatic paraganglioma. 
To our knowledge, this case demonstrates the first study in 
which a patient with malignant paraganglioma with metastasis 
to the liver achieved a complete response as a result of the 
CVD regimen and Y90 radioembolization. In summary, the 
CVD regimen has shown to have therapeutic efficacy in treat-
ing paraganglioma consistent with the results of previous stud-
ies. This study also demonstrates the therapeutic utility of Y90 
radioembolization of liver metastasis in cases of malignant 
paraganglioma. Future randomized clinical trials are required 
to support the therapeutic findings of combination chemother-
apy and Y90 radioembolization demonstrated in this case.
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Table 1.  Fractionated Urinary Catecholamines and Reference 
Ranges

Actual value  
(µg/24 h)

Reference range  
(µg/24 h)

Epinephrine (EPI) 20 2 - 24
Norepinephrine (NE) 144 26 - 121
Total EPI + NE 164 26 - 121
Dopamine 418 52 - 480
Metanephrines 239 90 - 315
Normetanephrines 611 122 - 676
Total Metanephrines 850 224 - 832
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this manuscript.
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