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SUMMARY: We report the feasibility and efficacy of percutaneous injection of Onyx (Micro Therapeu-
tics, Irvine, Calif.), a nonadhesive liquid embolic agent, into an unusually located paraganglioma,
followed by endovascular embolization with particles before surgery.

Paragangliomas or glomus tumors are uncommon neo-
plasms of the head and neck. They are highly vascular, and

surgical resection may be complicated by dramatic blood loss.
The endovascular embolization technique was made possible
by the same advances in imaging and catheter design as those
that allowed the routine endovascular treatment of aneurysms
and vascular malformations of the brain. However, the possi-
bilities of this technique for treating paragangliomas are lim-
ited because of the presence of very small feeding branches
from the internal carotid or vertebral arteries that cannot be
directly catheterized. Direct intratumoral embolization is,
therefore, a potential option for treating hypervascularized le-
sions of the head and neck. We report a case of cervicodorsal
paraganglioma treated by percutaneous embolization with
ethylene vinyl alcohol copolymer (Onyx; Micro Therapeutics,
Irvine, Calif) and intravascular embolization with particles,
followed by surgical resection.

Case Report
A 52-year-old woman was hospitalized for a voluminous posterior

epidural tumor, with severe back pain and insidious pyramidal syn-

drome. CT showed a well-defined cervicodorsal right lateralized

mass, isoattenuated to muscle, located posterior to the spine with

invasion of the posterior arch. It exhibited intense contrast enhance-

ment on dynamic scans. MR imaging confirmed the location of this

hypervascularized tumor in soft tissue, with intermediate signal in-

tensity on a T1-weighted image (Fig 1) and moderately high signal

intensity on a T2-weighted image (Fig 2). Intense homogeneous en-

hancement occurred after intravenous administration of gadolinium.

Preoperatively, a detailed spinal angiography was performed, with

examination of the branches of the subclavian arteries, including the

vertebral, ascending, and deep cervical arteries, and of the carotid

arteries. This examination revealed a hypervascular mass with en-

larged feeding vessels and attenuated homogeneous staining. This

mass was fed by the ascending cervical, deep cervical, and vertebral

arteries (Figs 3 and 4). Biopsy suggested a diagnosis of paraganglioma

with an unusual location.

A multidisciplinary team consisting of orthopedists, neurosur-

geons, and neuroradiologists decided to treat this tumor by emboli-

zation followed by surgery. Embolization was scheduled in 2 sessions:

direct intralesional injection of Onyx in the first session and transar-

terial delivery of particles in the second session. Because of the prone

position of the patient for the percutaneous treatment and the mass

effect of the tumor on the spinal cord, it was judged more appropriate

to perform embolization in 2 sessions. In the first session, 20-gauge

needles were inserted into the tumor via a posterior access route.

Before each injection of Onyx, an injection of contrast media was

performed to determine the right position for the needle and paren-

chymography of the tumor was performed. We also verified arterial

reflux, venous drainage, the absence of extravasation, and the vascular

compartment of the tumor to be filled. Several punctures were done.

In all, 8 mL of Onyx was injected into the tumor. No reflux was

observed. Polymerization of Onyx was good. The procedure was

stopped when the risk of arterial reflux to the spinal arteries was con-

sidered high. Bleeding from the puncture sites was easily controlled by

manual compression and bandages; no profuse bleeding at the punc-

ture sites was observed.

Secondary, transarterial delivery of polyvinyl alcohol (PVA) par-

ticles was achieved. A 5F guiding catheter was placed in the left and

right cervical arteries, and a microcatheter was used to perform a

distal embolization. PVA particles of 500 –700 �m were used to com-

plete tumor devascularization. A final postembolization angiogram

revealed only a small amount of residual neovascularity (Fig 5). Sur-

gical conditions were good. The Onyx cast delineated precisely the

boundaries of the tumor, thus facilitating its removal (Fig 6). The

patient slowly recovered, and definitive histologic study confirmed

the diagnosis of cervical paraganglioma.

Discussion
The value of preoperative embolization of hypervascularized
tumors has been well established in the literature.1-5 Two
techniques can be used for this purpose: superselective
catheterization of the supplying branches and transarterial
embolization with particulate agents or a permanent liquid
polymerizing agent, and direct intratumoral injection of a
permanent liquid polymerizing agent, a technique initially
described in 1990 by Deramond et al.6 In 1994, Pierot et al5

and Casasco et al7 were the first to use direct puncture of
hypervascular head and neck tumors with impressive re-
sults. By transarterial embolization, complete devascular-
ization of the tumor bed is often not achieved because of the
complex angioarchitecture, characterized by multiple small
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feeding branches, involvement of branches arising from the
internal carotid and vertebral arteries, and possible vaso-
spasm.8 One of the main advantages of intratumoral injec-
tion is easier access to the vascular tumor bed, which is not
limited by arterial tortuosities, atherosclerotic disease, or
induced vasospasm. However, this does not fully overcome

the complex vascular anatomy and multiplicity of the
feeders.

Casasco et al7 reported 2 severe complications during in-
tratumoral injection of cyanoacrylate and, therefore, sug-
gested protecting the intracranial branches during the injec-
tion with nondetachable balloons, injection of a small amount
of intratumoral contrast medium just before the glue injec-
tion, and careful image analysis for the detection of dangerous
anastomoses.9 They also suggested the use of a high concen-
tration of cyanoacrylate (50%), a suggestion not supported by
Abud et al,8 who believe that a low concentration of cyanoac-
rylate (20%) would allow homogeneous intratumoral pene-
tration of the embolic agent.9,10 Under continuous fluoro-
scopic control, the use of a low cyanoacrylate concentration
seems to be safe.

Embolic agents are classified into 3 categories: mechanical
devices, particles, and liquids. The choice of the optimal em-
bolic agent depends on the hemodynamic and angioarchitec-
tural factors. For the present patient, we chose first to inject the
liquid agent Onyx by direct tumoral puncture and, subse-
quently, transarterial particle delivery. This treatment strategy
was chosen because direct injection of Onyx allowed gradual
slowing down of the blood flow through the tumor and the

Fig 1. T1-weighted sagittal MR image shows a well-defined
heterogeneous mass in the posterior cervical area between
C6 and T2, with low signal intensity.

Fig 2. T2-weighted sagittal MR image shows a heteroge-
neous high-intensity mass.

Fig 3. Aortic arch injection reveals a hypervascular mass with
enlarged feeding vessels and attenuated homogeneous stain-
ing. The mass was mostly fed by branches of the right
subclavian artery, especially cervical branches, and muscular
branches of the right vertebral artery.

Fig 4. Selective right subclavian angiogram shows the rela-
tionship between the tumor and the right vertebral artery.

Fig 5. Aortic arch injection—final control showing a small residual blush.
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blocking of numerous small feeding arteries. Because of its
epidural component, embolization of the whole tumor by di-
rect puncture was considered too dangerous on account of the
mass effect of the tumor on the spinal cord and the risk of a
reflux of Onyx into the spinal arteries.

Why do we prefer Onyx instead of the cyanoacrylate used
by others? There are no studies in which the use of these 2
agents is compared for the treatment of hypervascular lesions
by direct puncture. However, the studies by Casasco et al7

showed that cyanoacrylate is not perfect in this respect. In
addition, Gobin et al,11 who used Onyx to treat 18 patients
with hypervascular lesions (3 of them by direct puncture),
evaluated the efficacy of this new agent and its general advan-
tages over cyanoacrylate. Onyx can be injected as slowly as
necessary for precise delivery; it can even be stopped to check
the degree of embolization and be restarted later. Unlike cya-
noacrylate, Onyx advances in a single column, thus reducing
the risk of involuntary venous migration.

Spinal paragangliomas are rare, and most are located intra-
durally and extramedullary in the lumbar spine at the level of
the filum terminale. Only a few cases of cervical and thoracic
spine paragangliomas have been reported in the literature.12,13

Thus, paraganglionic tissue is not, as in the present case, usu-
ally found in the cervicodorsal region, and various hypotheses
about the origin of spinal paragangliomas have been pro-
posed. Some of them suggest that these tumors may originate
from sympathetic neurons in the lumbar and thoracic lateral
horns of the spinal cord and may send their axons to the sym-

pathetic trunk through the communicating branches. It is also
possible that heterotopic neurons lie along these branches,
proximal to the sympathetic trunk and that at this site these
neurons may be the original locus of tumor formation.

Conclusion
We report, as far as we know, the first case of preoperative
spinal paraganglioma embolization by direct injection of
Onyx, followed by transarterial delivery of particles. These
procedures allowed a subtotal devascularization of the tumor
without worsening symptoms. Surgery was then performed
under good conditions. In this instance, the preoperative em-
bolization by direct puncture of hypervascular tumors was
safe and effective. However, more studies must be conducted
to prove that Onyx is a better embolic agent than cyanoacry-
late. Our experience encourages us to continue the use of
Onyx to manage these challenging tumors.
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Fig 6. Final Onyx cast.
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