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Radioguided embolization of carotid paragangliomas with Onyx®
Embolizacion radioguiada de paragangliomas carotideos con Onyx®
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INTRODUCTION

Carotid paragangliomas, also known as chemodec-
tomas or glomus caroticum tumors, are rare tumors of
the paraganglioma family being the carotid one the
most common head and neck tumor originating from
the paraganglionic tissue. These are rare tumors often
diagnosed during the third to fourth decades of life. In
addition, they are more prevalent in patients exposed
to prolonged hypoxia including those living in high-al-
titude areas, patients with chronic obstructive pulmo-
nary disease or heart diseases causing hypoxia.

They are found in the periadventitial layer on
the posterior side of the carotid bifurcation, and are
supplied by branches of the external carotid artery.
They are highly vascularized tumors and are mostly
benign. However, they can exhibit locally invasive
behavior towards adjacent structures. They can also
produce neuroendocrine substances, and cases of
malignant transformation have been reported too.

Clinical presentation is often that of an asymptom-
atic slow-growing mass. However, they can also cause
symptoms due to compression or local invasion.
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Although malignant transformation is relatively
low, early surgical treatment is advised due to the
slow growth and local invasiveness of the tumor.
Surgical resection is the primary curative treatment
option.

Carotid paragangliomas are categorized based on
the extent of tumor spread and damage to neuro-
vascular structures (Shamblin classification). Surgical
management poses a technically complex challenge
during tumor dissection and resection due to its high
vascularity, particularly in larger sizes (Shamblin type
[I). The development of endovascular techniques
has allowed the embolization of nutrient branch-
es as a means to reduce bleeding. However, these
techniques were not stranger to risks of neurological
embolization or the ability to effectively cannulate
the nutrient branches based on the external carotid
artery.

The objective of this Technical Note is to present a
method of radioguided percutaneous embolization
using embolic substances like Onyx® (ethylene-vinyl
alcohol copolymer dissolved in dimethyl sulfoxide) in
the preoperative preparation of the patient.
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INDICATIONS AND CONTRAINDICATIONS

The indication for percutaneous embolization of
carotid paragangliomas includes tumors eligible for
surgical resection with favorable anatomy for percu-
taneous puncture and large size (Shamblin type IIl) in
the days prior to the procedire (3 to 7 days).

Contraindications include renal and/or hepatic
dysfunction, a past medical history of adverse reac-
tions to dimethyl sulfoxide (DMSQO) or situations
where proper puncture-catheterization of the tumor
mass cannot be achieved.

Regardings side effects, pain after DMSO adminis-
tration and emitting a characteristic sweet, glue-like
odor in the days following the procedure have been
described.

DESCRIPTION

Onyx® (ethylene-vinyl alcohol copolymer dis-
solved in dimethyl sulfoxide) is an embolic, bio-
compatible and non-degradable agent designed
to promote complete occlusion of vascular lesions.
This compound contains micronized tantalum (Ta)
for radiographic visualization purposes, and a solvent
is added to prevent its precipitation (DMSO).

Onyx is currently available in 3 different formu-
lations: Onyx-18 (6 % EVOH), that is less viscous and
more useful for distal embolizations, Onyx-12
and Onyx-34 (8 % EVOH). Another embolic agent
that can be used is SQUID® —similar to Onyx but
with even more micronized tantalum— resulting in
a more stable solution. The most widely used con-
centration is 6 %.

Prior to the procedure, it is necessary to shake
the Onyx solution for, at least, 20 min using a spe-
cific machine until the moment prior to its injection.

TECHNICAL PROCEDURE

The procedure is started after obtaining the
patient’s informed consent with vital sign monitor-
ing, placement of surgical drapes, and asepsis and
antisepsis of the region of interest. The procedure is
performed under local anesthesia.

Arterial access is then attempted often via right
common femoral artery. However, other arterial
access sites like radial arteries can be used. This arte-
rial access will allow us to perform diagnostic arterio-
graphies and monitoring throughout the procedure.
Therefore, a puncture set with a metal needle, hydro-
philic guidewire, and a 4-Fr introducer sheath is used
for this purpose.

Before confirming the correct vascular access, a
100 cm Simmons-type hydrophilic catheter ora 100 cm
vertebral catheter is mounted over the hydrophilic
guidewire under radiological guidance. Afterwards,
the latter is removed, and the initial angiography is per-
formed to locate the glomus tumor and carotid bifur-
cation (Fig. 1).

Afterwards, percutaneous diagnostic puncture of
the tumor mass (ultrasound guided) and adminis-
tration of contrast are performed under radiological
guidance to better define the area to be sclerosed.

Finally, after preparing the sclerosing agent, the
lumen of the metal puncture needle should be filled
with DMSO to prevent copolymer precipitation
inside the lumen. Transcutaneous puncture and local
injection of Onyx are performed with angiographic
control during the entire procedure, thus avoiding
inadvertent puncture of the carotid arteries and
selecting the area with the greatest susceptibility to
sclerosing and the best trajectory towards the tumor.

Once injected, the material flows as molten lava
into the tumor space through the numerous vascular
branches. The injection should be slow, not exceed
0.3 mL/min, and be spaced up to 2 min apart. The final
solidification occurs within 5 min after the administra-
tion of the agent.

Figure 1. Pre-embolization paraganglioma (lateral and anteroposterior view).
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Figure 2. Paraganglioma post-percutaneous embolization of Onyx®.
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A final angiographic control is performed, and
if the result is satisfactory, the catheter and femoral
introducer sheath are removed, followed by the final
compression of the puncture site (Fig. 2).
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