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Patient Presentation

HPI: She presented to an outside ED with 2 months of painless bilateral neck 
masses after being treated by a few courses of antibiotics without improvement at 
urgent care centers. 

She had no inciting illness or trauma. No dysphagia, odynophagia, trismus, Horner’s 
or compressive symptoms. She noted mild voice change and hoarseness.

Medical and Surgical History: None

Family History: No history of head/neck tumors or neuroendocrine tumors.

Physical Exam: Palpable, non-tender, firm mass in the right level II that is minimally 
mobile laterally. No palpable mass on the left.

Flexible laryngoscopy: Bilateral vocal folds mobile. Visualized sub-glottis 
unremarkable.



Pertinent Labs

• Plasma Metanephrines
• Free Metanephrine: <0.20 (Ref Range <0.5 nmol/L)

• Free Normetanephrine: 0.32 (Ref Range <0.90 nmol/L)

• Invitae Genetic Testing
• Heterozygous deletion (entire coding sequence) of SDHD (succinate 

dehydrogenase)



What Imaging Should We Order?



Select the applicable ACR Appropriateness Criteria

These imaging 
modalities were 
ordered by the 
ER physician



Findings (unlabeled):
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Findings: (labeled)

Heterogeneous enhancing lesions are seen within the 

bilateral carotid spaces. 

The larger lesion on the right measures up to 4.7 cm with 

approximately 180 degrees encasement of the proximal 
cervical ICA and apparent complete encasement of the 

proximal right ECA.

The smaller lesion on the left abuts the medial carotid bulb 

with less than 180 degrees encasement.
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Findings: (labeled)

On the right, the mass appears to splay the 

internal and external carotid arteries

Internal 

carotid artery

External 

carotid artery

R neck mass L neck mass



Final Dx:

Bilateral Carotid Body Tumors



Case Discussion: Overview

• Head and Neck Paraganglioma Classifications
• Other names: Glomus tumor, chemodectoma

• Carotid Body (Glomus Caroticum): at the carotid body

• Jugulotympanic: in the middle ear/jugular fossa

• Glomus Vagale: along the vagus nerve

• Prevalence: 500 to 1600 cases in the United States per year 1



Case Discussion: Pathophysiology
• Cell of origin: paraganglion cells; neural crest. These cells can differentiate into 

parasympathetic or sympathetic cells. In the head and neck they tend to be 
parasympathetic and thus do not secrete catecholamines 1

• Behavior: slow-growing, locally destructive, benign, highly-vascular (biopsy is 
contraindicated). 2,3

• Associations:

• 20-50% genetic association (SDH, MEN2, NF1, VHL)

• 10% multiple

• <5% malignant

• 1-3% catecholamine secretion

• Chronic hypoxia (high altitude, COPD, cyanotic congenital disease) 1



Case Discussion: Presentation and Diagnosis
• Presentation:

• Neck mass (55%); Rubbery, nontender, horizontally mobile (positive Fontaine’s sign), Hypertension 
(42%), Cranial nerve palsies (16%), Incidentalomas (10%) 3,4

• Imaging:
• Ultrasound: solid, well-defined, hypoechoic, splaying of the carotid bifurcation (Lyre Sign)

• CT with contrast: densely enhancing due to hypervascularity, Lyre sign (as above)

• CT Angiography: dense capillary staining

• Shamblin Group System:

• group I: <180 degrees of encasement of the ICA

• group II: 180-270 degrees of encasement of the ICA

• group III: >270 degrees of encasement of the ICA 5

• Histopathology (on excision): 
• thin capsule 

• round or polygonal epithelioid cells in nests or trabecular patterns (Zellballen) 1



Case Discussion: Treatment Options

• Observation
• <1cm

• Asymptomatic

• No evidence of metastasis

• Surgical Resection
• >2cm

• Symptomatic

• Catecholamine-secreting

• Radiation therapy
• Non-resectable or morbid surgery 3,6,7,8,9

Patient is scheduled for 
surgery in the coming months



Case Discussion: Key Considerations

• Paragangliomas are rare, highly vascular tumors that arise from neural 
crest chromaffin cells

• Early diagnosis with imaging and genetic testing is key
• A classic radiographic sign for carotid body tumors is splaying of the carotid 

bifurcation

• These tumors can be further categorized under the Shamblin group 
system
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