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Introduction

Highly vascularized intranasal tumors represent a unique
clinical entity, as their surgical management requires
adequate visualization in the face of possible significant
bleeding. For these tumors, preoperative transarterial embo-
lization (TAE) is a well-established technique for decreasing
blood loss.1 While this technique certainly reduces intra-
operative bleeding, it is often incomplete due to the extensive
vascular structure of these tumors and the surrounding
vessels. As a result, many surgeons now inject substances
such as n-butyl cyanoacrylate (NBCA), polyvinyl alcohol
(PVA), or other substances intraoperatively to further
decrease blood loss.2 This technique has most commonly
been used for juvenile nasopharyngeal angiofibromas
(JNAs).3,4 While this technique has shown greater efficacy
than TAE alone, there are some risks involved. Most notably,
there is a chance that the embolization will not be limited to

the tumor, but will cause intracranial embolization as well.5

In this case report, we discuss using a novel substance, Onyx-
18 (ethylene vinyl alcohol), for direct tumor embolization of a
sinonasal sarcoma. These tumors have several similarities to
JNAs, most notably in their high degree of vascularity. This
technique has not been previously described for this type of
tumor, though it previously has been utilized for JNAs.6,7

Spindle cell sarcoma is a highly vascular heterogeneous
tumor that can arise from many sites. When it affects the
sinonasal region, it seems to show a predilection for middle-
aged women and arises most frequently in the superior
sinonasal tract.8 Lewis et al published an extensive examina-
tion of this tumor type in 28 patients. Histologically, a few key
characteristics are seen: (1) highly cellular proliferation of
uniform, bland spindle cells with the scant matrix with
infiltrative growth; (2) prominent hemangiopericytoma-
like vascular pattern; and (3) concurrent proliferation of
surface-type glandular epithelium.
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Abstract Objectives To evaluate the use of a new tumor embolization agent, Onyx (Covidien,
Dublin, Ireland), for the use of intraoperative embolization of a sinonasal unclassified
spindle cell sarcoma.
Methods A 45-year-old female patient presented to the rhinology clinic with a nasal
mass. A biopsy revealed a highly vascular mass consistent with a sinonasal unclassified
spindle cell sarcoma. Secondary to its extensive vascularity, the patient underwent
preoperative transarterial embolization (TAE) before definitive resection. Due to
complex vascular anatomy including feeding vessels emanating from intracranial
circulation, incomplete embolization was achieved. Subsequently, intraoperative
embolization with Onyx at the time of resection was performed.
Results Intraoperative Onyx use resulted in almost complete devascularization of the
tumor with decreased risk of intracranial embolization.
Conclusions Intraoperative embolization with Onyx after an incomplete TAE can be a
safe and effective method of achieving near-total embolization of sinonasal tumors.
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Case Presentation

A 45-year-old female patient presented to the rhinology clinic
with a long-standing history of left-sided nasal congestion. In
the clinic, rigid nasal endoscopy showed a large nasal mass at
the anterior portion of the middle turbinate extending pos-
teriorly in the left nasal cavity. On magnetic resonance
imaging (MRI), a large left nasal mass with extension into
the ethmoid sinus and abutting the left orbit with multiple
flow voids was observed (►Fig. 1). Computed tomography
(CT) scan of the paranasal sinuses revealed opacification in
the left nasal cavity with the erosion of the nasal septum as
well as the cribriform plate (►Fig. 2). There was also some
thinning of the left lamina papyracea. When the mass was

biopsied in the operating room, extensive blood loss was
observed. Initial pathology was thought to be a hemangio-
pericytoma. In planning for endoscopic excision, the patient
underwent bilateral internal maxillary artery TAE. Extensive
remaining blood supply on the superior aspect of the tumor
via ophthalmic artery collaterals was noted on angiography
(►Figs. 3 and 4).

Embolization Technique
Due to the high level of vascularity after transarterial emboliza-
tion, it was decided to attempt an intraoperative embolization.
Using aseptic precautions and under fluoroscopic guidance, a
right femoral arterial puncture was performed using a micro-
puncture technique utilizing a 5F sheath (►Figs. 5 and 6). A 5F

Fig. 1 MRI coronal T1 postcontrast showing sinonasal sarcoma. MRI,
magnetic resonance imaging.

Fig. 2 CT sinus coronal section showing sinonasal sarcoma. CT,
computed tomography.

Fig. 3 Pretransarterial embolization showing blood supply from
ophthalmic collaterals.

Fig. 4 Posttransarterial embolization showing remaining blood
supply.
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glide catheter was advanced over a guidewire under fluoroscop-
ic visualization over the aortic arch. The left common carotid
arterywas catheterized. At this point, oblique and lateral images
of the cervical carotid arteries were obtained, and a roadmap
was created. Once good visualization was achieved through
endoscopy, the tumor was directly punctured with an 18 gauge
spinal needle in three different locations. The Onyx liquid
embolic system consists of a 1.5 mL vial of Onyx and a 1.5 mL
vial of dimethylsulfoxide (DMSO), all of which was used. Under
fluoroscopic visualization, Onyx-18, an embolic system consist-
ing of ethylene vinyl–alcohol copolymer in DMSO embolization
was performed. The predominant filling was observed from the

left internal maxillary artery. In total, 500microns of Onyxwere
used. Angiographywas utilized to adequately identify the extent
of vascularization of the tumor, as well as the feeding vessels,
given the significant bleeding encountered on the original
biopsy. The fluoroscopy allowed direct observation of the path
of the Onyx and stop injection if necessary, which ensured that
therewasnoembolizationof anyerrant vessels, including crucial
vessels to the eyes or thebrain. The embolizationprocedure took
a total of approximately 15minutes, including devascularization
of the desired vessels. The groin sheath was removed after the
final images were obtained. Hemostasis was obtained with a 6F
Perclose device (Abbott Laboratories, Abbott Park, Illinois).

Results

As observed on endoscopy, good tumor penetration was
achieved via direct tumor puncture without any embolic spill
from the mass. Subsequently, the tumor was removed the
next day endoscopicallywith blood loss of 300mL, despite the
dual blood supply from both carotid systems. The sarcoma
was then irradiated to 60 Gy in 2 Gy fractions. Final pathology
classified the mass as an intermediate grade unclassified
spindle cell sarcoma, and follow-upMRI after 2weeks showed
no residual disease (►Fig. 7), and MRI at 2, 8, and 24 months
showed no tumor recurrence.

Discussion

Preoperative embolization is a technique that has been used
for many years to reduce intraoperative blood loss in vascular
sinonasal tumors. Conventionally, this has been accom-
plished by transarterial embolization of distal internal max-
illary feeders with agents such as NBCA, PVA, or a variety of

Fig. 5 Coronal view showing intra-arterial embolization.

Fig. 6 Sagittal view showing intra-arterial embolization.
Fig. 7 CTsinus coronal section 1 week postoperatively. CT, computed
tomography.
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others. This technique was shown to be effective at reducing
blood loss and the rate of transfusion. Li et al showed that by
using TAE in JNA’s, intraoperative blood loss was reduced
from an average of 1,136 mL in the nonembolized patients to
677 mL in the embolized patients. In addition, transfusion
amounts were reduced from 836 to 400 mL.1 However,
preoperative TAE does not always achieve complete devas-
cularization, and so direct intratumoral embolization has
been used to overcome the limitations of TAE since the early
1990s. This was first shown by Tranbahuy et al, using a small
group of seven patients.2 In that study, seven patients with
JNAs supplied by branches of the internal carotid artery
underwent direct intratumoral embolization. Direct tumor
puncture caused significantly increased devascularization
and necrosis of the tumor, and provided useful perioperative
visualization. Patients had no neurological complications
from the technique.2 Chaloupka et al followed up with a
larger study of 26 patients, finding that using direct tumor
embolization in conjunction with TAE or alone allowed for
successful devascularization in 24 of the 26 cases.4 Successful
devascularization was categorized as total or near-total de-
vascularization in 20 of the 24 cases, and subtotal devascula-
rization in 4 cases. In those 4 cases, no “poor” or “moderate”
grades of devascularization were noted. These grades were
determined by the degree of residual neovascularity and
parenchymal staining observed on control angiography at
the completion of the therapy. The authors then categorized
the extent of tumor devascularization by the following grad-
ing system: poor (0–30%); 2, moderate (30–70%); 3, subtotal
(70–95%); 4, near-total (95–99%); and 5, total (100%). In the
two unsuccessful cases, poor visualization of the vascularity
of the tumor was noted, suggesting that the TAE had been
enough, and no further embolization was necessary.

In the years since that study, it has been shown that this
technique has been reliable and can be effective in achieving
near-total devascularization compared with TAE. TAE can
often remain incomplete due to extensive vascularity and
arteriovenous shunting of the lesion. Elhammady et al per-
formed a comparison of TAE versus direct tumor emboliza-
tion in 10 patients with JNAs, using Onyx in all of them.9 The
authors measured the percentage of tumor devascularization
by tracing the preembolization and postembolization tumor
blush using Image software. They also measured the estimat-
ed blood loss for both groups of patients. They found that TAE
resulted in 77% devascularization, on average, while direct
tumor embolization resulted in 93% devascularization. They
also found that the TAE group had a mean estimated blood
loss (EBL) of 862 mL, while the direct tumor embolization
group had a mean EBL of 412 mL, though, with the small
sample size, this did not reach statistical significance. None-
theless, it appears that direct embolization can be substan-
tiallymore effective in achieving devascularization compared
with TAE. However, while this technique is effective, there is a
significant risk of inadvertent intracranial embolization. In
the largest study of direct intratumoral NBCA embolization,
Casasco et al evaluated 65 patients with various head and
neck tumors.5 This study identified two complications: in one
patient, there was reflux into the right middle cerebral artery

with subsequent infarct and death and in the other, therewas
reflux into a collateral vessel of the ophthalmic artery with
acute loss of vision in that eye. These cases demonstrate both
the significant level of risk and the high degree of morbidity
and mortality that can occur with traditional direct tumor
embolization.

In this patient, we found that Onyx has advantages over
other particulate or liquid embolic. Onyx has been used for
several years for various tumors, aneurysms, and arteriove-
nous malformations (AVM). The material is an ethylene vinyl
alcohol copolymer dissolved in the organic solvent DMSO and
mixed with suspended micronized tantalum powder, which
provides contrast for visualization under fluoroscopy. Once
the solution comes into contact with an ionic solution, the
DMSO dissipates and the Onyx solidifies into a spongy,
cohesive material. Because of its cohesive properties, it
solidifies more slowly than NBCA, which allows injections
to be performed over much longer time intervals with
improved control. In addition, although the embolization
goes more slowly, the overall operative time is reduced
significantly, since the bleeding is reduced. Aziz-Sultan et al
first reported the benefits of Onyx for JNAs, but to our
knowledge, this technique has not been described for intra-
nasal sarcomas.6 Intraoperative embolization has shown
efficacy in reducing vascularization, and Onyx has shown
benefits through better control of embolization. There is also
evidence that Onyx might be more effective for preoperative
TAE than classic agents such as NBCA. In one study by
Gemmete et al, it was found that Onyx achieved a higher
degree of devascularization for JNAs when used preopera-
tively compared with other agents.10 In addition, Onyx has
been found to be useful in a variety of tumors, such as
hemangiopericytomas.11

Conclusion

We present a case of direct tumor embolization of a sinonasal
sarcoma utilizing Onyx. Direct tumor embolization provided
near-total devascularization of the sinonasal sarcoma, allowing
for endoscopic removal with adequate visualization and reason-
able blood loss. We found that Onyx was both safe and effective
at achieving devascularization in this type of tumor, even when
the vasculature is complicated and TAE is insufficient.
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