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A42-year-old man presented with bilateral,
nontender, nonmobile masses in his
neck, which had been present for several

months. Magnetic resonance imaging (MRI) (Fig-
ure 1A) and magnetic resonance angiography
(MRA) (Figure 1B) showed bilateral, intensely
enhancing lesions that caused splaying of external
and internal carotid arteries. This finding was con-
sistent with a diagnosis of bilateral carotid body
paragangliomas. After transarterial embolization,
the tumours were surgically excised, following
ligation of the respective external carotid artery.
The preoperative diagnosis was confirmed
histopathologically (Appendix 1, available at
www.cmaj.ca  /cgi /content  /full /cmaj .092114 /DC1).
The possibility of a familial syndrome was
excluded by family history.
Carotid body paragangliomas often manifest as

slow-growing, nontender masses in the neck,
located anterior to the sternocleidomastoid muscle
at the level of the hyoid bone. They are movable
in the horizontal plane, but their mobility is lim-
ited in the vertical plane (Fontaine sign). Occa-
sionally, a carotid pulse, bruit or thrill may be
associated with the mass. Symptoms such as fluc-

tuating hypertension, blushing and palpitations
suggest the tumour may be producing cate-
cholamines. Bilateral involvement is uncommon
but occurs more frequently in familial cases.
Prebiopsy imaging of a neck mass in the sub-

mandibular area is essential: a biopsy of a carotid
body paraganglioma may cause uncontrollable
hemorrhage. The characteristic MRI shows low-
signal intensity in T1-weighted sequences and a
hyperintense signal in T2-weighted sequences.1 In
our patient, the “salt and pepper” appearance
represented a signal void, because of high blood
flow within the mass. Contrast-enhanced MRA
combined with MRI is more accurate than MRI
alone.2 The pathognomonic angiographic finding
is widening of the carotid bifurcation by a well-
defined tumour blush (lyre sign).
Although preoperative embolization may

reduce tumour vascularity and decrease intraop-
erative blood loss, it increases the risk of cerebral
ischemia and cranial nerve palsy.2 Complete sur-
gical excision is the treatment of choice because
the incidence rate for malignant degeneration of
these tumours may be as high as 10%.1 This
degeneration cannot be predicted by the initial
clinical presentation or histological appearance.
Although our patient underwent simultaneous
surgical resection for both paragangliomas
uneventfully, the recommended procedure is
staged, not simultaneous, excision3 because sur-
gical excision carries a high risk of neurologic
damage, cerebrovascular complications and
mortality.4
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Figure 1: (A) Axial T1-weighted magnetic resonance (MR) image, with gadolin-
ium enhancement, of the neck of a 42-year-old man showing bilateral, well-cir-
cumscribed masses (arrows) with a “salt and pepper” appearance; masses mea-
sured 2.0 × 1.6 cm (right) and 4.0 × 3.3 cm (left). (B) MR angiogram showing
splaying of external and internal carotid arteries (lyre sign), bilaterally.
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