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a b s t r a c t 

Carotid body tumors (CBTs) are rare, hypervascular neuroendocrine neoplasms that can 

lead to significant complications during surgical resection due to the high risk of bleed- 

ing. We present the case of a 64-year-old male with a palpable neck mass on the left side, 

diagnosed as a CBT through imaging studies. Given the tumor’s increasing size and rich 

vascularization, percutaneous preoperative embolization with Onyx under ultrasound and 

angiographic guide, was performed to minimize intraoperative complications. Forty-eight 

hours later, the tumor was surgically resected with minimal blood loss and no injury to 

cranial nerves or the carotid bifurcation. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Carotid body tumors (CBTs), alternatively termed paragan-
gliomas or chemodectomas, are uncommon, con hypervascu-
lar neuroendocrine neoplasms arising from the chemorecep-
tor of the carotid body. The reported incidence of CBTs is ap-
proximately 1-2 cases per 100.000; 94% of them are benign and
Abbreviations: CBT, Carotid body tumors; CT, Computed tomograph
cranial nerve; MRI, magnetic resonance imaging; MRA, magnetic reson
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represents about 0.6% of all head and neck tumors. They oc-
cur at any age but the mean patient age is 30-40 years, with
slightly higher prevalence in women than men (M/F ratio of
1/1.9) [ 1 ]. 

The majority of CBTs do not present with symptoms, often
being discovered incidentally during physical examinations
or radiological imaging studies. Nonetheless, in symptomatic
cases, common symptoms include pain, dysphagia and
y; ICA, Internal Carotid artery; ECA, External Carotid artery; CN, 
ance angiography; DSA, digital subtraction angiography. 
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Fig. 1 – Circumferential angle of contact of tumor with ICA 

can be categorized under the Shamblin group system as 
type I with < 180 ° of encasement, type II with 180 °-270 ° of 
encasement, type III with > 270 ° of encasement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

autonomic dysfunction. The tumor is laterally mobile but not
vertically (Fontaine’s sign) [ 2 ]. 

Eco-color-doppler ultrasonography is the ideal screening
test for CBTs. These tumors typically appear as a well-defined
hypoechoic mass that splays the carotid bifurcation. Color
Doppler imaging reveals a hypervascular appearance with
a low-resistance flow pattern. This lesion has a soft tis-
sue density and intense enhancement on CT. On MRI, the
mass has a slightly high signal on T2W, slightly low sig-
nal on non-contrast-enhanced T1W, strong enhancement on
contrast-enhanced T1W and restricted diffusion in DWI. On
MRI, CBTs often exhibit a distinctive "salt and pepper" appear-
ance, where "salt" refers to hyperintense areas indicative of
hemorrhage, and "pepper" indicates hypointense flow voids
from prominent blood vessels. The splaying of the internal
carotid artery (ICA) and external carotid artery (ECA) by the
tumor, known as the "Lyre sign," is characteristic of a CBT [ 3 ].

In 1971, Shamblin introduced a classification system based
on the relationship with the carotid arteries to determine the
respectability of these tumors ( Fig. 1 ). 
Fig. 2 – Axial (A), coronal (B) CT scans and coronal MRA (C), demo
located adjacent to the left carotid bifurcation. The mass displace
creating the characteristic "lyre sign." 
Surgical excision continues to be the gold standard thera-
peutic modality and the most effective treatment for CBTs. 

To optimize the outcomes of surgical intervention, preop-
erative selective embolization is often performed 24-48 hours
before surgery, to shrink the tumor, minimize intraoperative
blood loss, and reduce the risk of cranial nerve (CN) injury [ 4 ].

Case report 

A 64-year-old, hypertensive male patient presented for a pal-
pable mass in the left side of the neck, with palpitations since
a few days, as associated symptomatology. The patient re-
ported that the mass has gradually increased in size over the
last year. 

The clinical examination revealed a firm, painless mass lo-
calized behind the left sternocleidomastoid muscle with pos-
itive Fontaine’s sign. There were no palpable lymph nodes. 

CT of the neck showed an oval mass measuring 5 ×4 cm,
with soft tissue density and high contrast enhancement, lo-
calized next to the left carotid bifurcation. The characteristic
“lyre sign” was described: the mass displaced the left ICA pos-
teriorly and the left ECA anteriorly. In further Magnetic Reso-
nance Angiography (MRA), the lesion presented hypointense
signal in T1 and heterogeneously hyperintense signal in T2 (a
"salt and pepper" appearance), as well as significant enhance-
ment after gadolinium administration ( Fig. 2 ); thus support-
ing the diagnosis of carotid glomus tumor. However, due to
the observed increase in tumor volume and the presence of
rich vascularization, we collegially opted to conduct preoper-
ative embolization. Transarterial access was obtained through
the right common femoral artery. DSA were performed from
ICA and ECA; the characteristic splaying of the 2 main left
carotid branches (lyre sign) was confirmed; the mass showed
a rich blood supply from feeding vessels originating primar-
ily from left ascending pharyngeal artery. After a carotid bal-
loon test occlusion, selective catheterization of the left ECA
was performed, followed by super-selective catheterization of
the tumor-feeding vessels. The ECA was temporarily occluded
nstrate a mass with significant contrast enhancement 
s the left ICA posteriorly and the left ECA anteriorly, 
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Fig. 3 – DSA was performed from CCA, the characteristic splaying of the 2 main left carotid branches (lyre sign) was 
confirmed; the mass showed a rich blood supply from feeding vessels originating primarily from left ascending pharyngeal 
artery (A and B). The ECA was temporarily occluded with Eclipse micro-balloon catheter, to prevent the reflux of embolic 
material (C). The CBT was punctured percutaneously, under ultrasound guidance, for the intralesional injection of the 
embolic material Onyx (D). The final angiographic assessment showed a complete and successful elimination of the uptake 
of contrast agents in the mass (E). Forty-eight hours later, the surgical resection of the tumor was carried out without 
complications (F). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

with Eclipse micro-balloon catheter, to prevent the reflux of
embolic material. The CBT was punctured percutaneously, un-
der ultrasound guidance, for the intralesional injection of the
embolic material Onyx. The injection of Onyx was completed
when the previously visualized portion of the tumor supplied
by the given vascular territory was occluded. The final angio-
graphic assessment showed a complete and successful elim-
ination of the uptake of contrast agents in the mass. The pa-
tency of the carotid bifurcation was confirmed by the passage
of a contrast agent at the 2 main left carotid branches at the
end of the procedure ( Fig. 3 ). Forty-eight hours later, the sur-
gical resection of the tumor was carried out. During the entire
operation, less than 100 mL of blood was lost and no injuries
to the carotid bifurcation or CN were observed. 

Histopathological examination confirmed the initial diag-
nosis of CBT. The patient was instructed to follow-up. 

Discussion 

Paragangliomas are highly vascularized tumors, which might
lead to a considerable blood loss during surgical extirpation. 

Preoperative embolization of CBTs has been proposed by
Shick et al. in 1980 as a technique to reduce operative blood
loss and perioperative complications [ 5 ]. 

Casasco, et al. first described direct devascularization of
head and neck tumors in 1994, as a suitable solution allow-
ing for the obliteration of the entire CBT tumor bed [ 6 ]; prior
to this, transarterial embolization was the favored treatment
modality. 

Initial reports employed n-butyl cyanoacrylate (n-BCA),
though delayed migration of n-BCA has been described [ 7 ]. 

More recently, Onyx, which has more uniform and consis-
tent composition and facilitates a safer and more controlled
intralesional injection, has been successfully used. 

Although no direct comparative studies for these 2 em-
bolic agents are available. Onyx has slower precipitation, en-
abling deeper penetration into the tumor bed and facilitating
more controlled injection [ 8 ]. Despite that, there is a certain
but relatively small risk of Onyx deviation into the ECA, thus,
we inserted and temporarily inflated a nondetachable micro-
balloon in the proximal ECA. 

Further documentation is necessary to prove the higher
grade of devascularization of paragangliomas with Onyx com-
pared with conventional glue. 

Recent recommendations in the literature advocate that
preoperative embolization should precede the surgical proce-
dure for 24-48 hours to reduce local edema and inflammation
associated with embolization procedures [ 4 ]. 

Although a large metanalysis [ 9 ] showed no reduction in
vascular injury in surgical resection performed without preop-
erative embolization, several studies have demonstrated ben-
efits from preoperative embolization in terms of minimizing
intraoperative complications [ 4 ,6 ]. According to Garg et al. [ 10 ]
the preference and experience of the senior surgeon should
be the factors that guide the decision. 

Patient consent 

Written informed consent was obtained from the patient for
publication of this case report and any accompanying images.
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