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Superselective carotid body tumor embolization with

platinum-based coils
Kirthi S. Bellamkonda, MSc,a Julia Fayanne Chen, MD,a Britt Tonnessen, MD,a

Rahmatullah Rahmati, MD, MPH,b and Naiem Nassiri, MD,a New Haven, Conn
ABSTRACT
Resection of Shamblin II and III carotid body tumors can be challenging owing to the potential for significant blood loss.
Prophylactic use of liquid embolic agents poses a risk of inflammatory reactions and nontarget embolization. On the
other hand, coil embolization has traditionally been limited to cases involving external carotid artery sacrifice. Herein we
demonstrate that superselective targeting of tumor-feeding vessels using platinum based, fully detachable packing coils
is effective at sustained devascularization of Shamblin II and III carotid body tumors without subsequent inflammation,
allowing for a longer interval between embolization and tumor resection, and potentially reducing blood loss without
need for ligation or reconstruction of the internal or external carotid artery. (J Vasc Surg Cases and Innovative Techniques
2021;7:1-5.)
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Carotid body tumors (CBT) are rare neuroendocrine
neoplasms that typically arise at the carotid bifurcation,
resulting in a characteristic splaying of the internal and
external carotid arteries on duplex ultrasound imaging
and angiography. CBTs, although rarely malignant or
functional, are hypervascular and can be locally invasive,
at times encompassing nerves and infiltrating the walls
of adjacent arterial walls.1 Surgical resection is the defin-
itive therapy for these hypervascular tumors. As such,
preoperative embolization has been suggested to mini-
mize intraoperative blood loss at the time of excision,
particularly for higher grade, more extensive tumors.2

Commonly used embolotherapeutic techniques in this
particular clinical area have been associated with
nontarget embolization leading to stroke, difficulty in
catheterization of tumor-feeding vessels, and inflamma-
tory reactions causing neovascularization.3,4 Most agents
currently used require surgical intervention within 24 to
48 hours after embolization to minimize revasculariza-
tion of the tumor and the postembolization fibroinflam-
matory changes that can further complicate surgical
excision. We, herein, demonstrate that prophylactic
superselective CBT embolization with mechanically
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detachable, platinum-based coils adequately addresses
safety concerns of embolization with preservation of
the external carotid artery (ECA) main trunk; provides du-
rable tumor devascularization foregoing the need for im-
mediate postembolization excision, eliminates
postembolization fibroinflammatory reactions, and may
minimize intraoperative blood loss.
Consent from the patients was obtained to publish this

case.

CASE REPORTS
Patient 1. A 41-year-old male patient presented for evaluation

of a neck mass at the carotid bifurcation found on imaging. The

patient noted years of episodic neck pain and several syncopal

episodes of escalating frequency, associated with the Valsalva

maneuver. The patient denied dysphagia and voice changes.

Physical examination was without sensorimotor deficits. Urine

catecholamines and metanephrines were grossly normal. On

contrast-enhanced magnetic resonance imaging, a right-sided

ovoid enhancing mass measuring 1.8 � 2.3 � 2.9 cm displayed

arterial enhancement and was consistent with a Shamblin II

CBT. Duplex ultrasound examination demonstrated the classic

goblet splaying of the carotid bifurcation consistent with a CBT

at the carotid bifurcation without evidence of flow-limiting le-

sions in the carotid branches.

Pre-resection embolization was performed. Transfemoral, se-

lective right common carotid angiography outlined the contour

of a hypervascular tumor within the carotid bifurcation. We

identified multiple arterial feeders arising from the ECA, namely,

the ascending pharyngeal, facial, lingual, and several other un-

named feeders arising from the proximal ECA trunk itself.

Following systemic heparinization, a coaxial system was devel-

oped through the existing 5F Berenstein catheter placed within

the proximal ECA under angiographic roadmap guidance. This

consisted of a Headway Duo 1.6F-tip microcatheter (MicroVen-

tion Inc, Aliso Viejo, Calif) over an 0.014” Asahi wire used to super-

slectively access and catheterize each of the aforementioned
1
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Fig 1. Patient 1's pre-embolization (right) and postembolization (left) angiogram of the carotid bifurcation,
demonstrating a carotid body tumor (CBT).
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feeding arterial targets. Through this system, a total of 20 Ruby

SMART WAVE and EXTRA SOFT coils (Penumbra Inc, Alameda,

Calif) ranging from 1 to 2 mm in width and 1 to 4 cm in length,

were positioned and deployed under direct fluoroscopic visual-

ization into the feeding arteries. There was excellent deposition

with no evidence of nontarget embolization. Completion cervi-

cocerebral angiogram demonstrated marked tumor devascula-

rization, patent ECA, and no cerebrovascular filling defects

(Fig 1).

We performed surgical resection of the CBT 13 days later. Intra-

operatively, the tumor was not excessively adherent to the sur-

rounding neurovascular structures and soft tissues. There was

no apparent neovascularization or other fibroinflammatory find-

ings. The tumor had also shrunk to 2.5 cm in its largest dimen-

sion. In the process of tumor extirpation, as feeder vessels were

encounters and ligated, embolization coils were found in the

vessel lumen, confirming accuracy of superselective coil deposi-

tion. Blood loss was minimal (<50mL) and no carotid artery liga-

tion or reconstruction was required. There were no perioperative
complications. The patient was discharged home on postopera-

tive day 1, recovering uneventfully with no sensorimotor deficits.

Patient 2. A 62-year-old female patient presented for evalu-

ation of odynophagia and dysphagia. She endorsed hot flashes

and palpitations. History was notable for hypertension, a cere-

bral aneurysm for which she underwent clipping twice, and

partial hysterectomy. Physical examination was notable for left

neck mass, soft and tender to palpation. Urine catecholamines

and metanephrines were normal. A computed tomography

scan demonstrated a 4.5 � 3.6 � 3.2 cm, heterogeneously

enhancingmass splaying the carotid bifurcation, consistent with

a Shamblin III CBT.

Pre-resection embolization was performed. Transfemoral, se-

lective right common carotid angiography outlined the contour

of a hypervascular tumor within the carotid bifurcation. Cathe-

terization of targets was accomplished as described in case 1.

Ruby POD, packing, and SOFT coils (Penumbra Inc) ranging

from 2 to 3 mm in width and 1 to 30 cm were deployed under



Fig 2. Patient 2's pre-embolization (right) and postembolization (left) angiogram of carotid bifurcation,
demonstrating a carotid body tumor (CBT).

Fig 3. Open resection of carotid body tumor (CBT) in patient 2. A, Carotid exposure demonstrating Shamblin III
CBT. B, Embolization coil, removed from ligated tumor-feeding blood vessel. C, Intact carotid bifurcation after
tumor resection. D, Resected tumor.
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fluoroscopic visualization into feeding arteries. There was excel-

lent deposition with no evidence of nontarget embolization.

Completion cervicocerebral angiogram demonstrated marked

tumor devascularization, without cerebrovascular filling defects

(Fig 2). We then performed surgical resection of CBT 6 days later

(Fig 3, A). There was no apparent neovascularization or other

fibroinflammatory findings. When feeder vessels were ligated,

embolization coils were found in the vessel lumen (Fig 3, B).

There was minimal blood loss (<50 mL) and no carotid ligation

or reconstruction was needed (Fig 3,C and D). There were no

perioperative complications. The patient was discharged on
postoperative day 2 having recovered uneventfully with no

sensorimotor deficits.

DISCUSSION
Resection of Shamblin II and III CBTs can be chal-

lenging owing to the potential for significant blood loss.
This factor can impede dissection, resulting in major
vessel or nerve injury and potential for significant
morbidity. Tumor vessels may be prophylactically embol-
ized preoperatively, or coils, plugs, and covered stents
may be used for branch vessel sacrifice.2,5-8
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Polyvinylalcohol particles have historically been the pre-
dominant embolic agent, with the newer addition of
Onyx, n-butyl cyanoacrylate, and coils.9,10 The advantages
of embolization include decreased bleeding and better
visualization, as well as tumor shrinkage.7 However, com-
plications rates from embolization with traditional
agents ranges from 2.5% to 3.7%.11-13 These complications
include downstream nontarget embolization and para-
doxical emboli.4,14 Additionally, Onyx and other tradi-
tional agents produce intense local inflammation,
severely limiting the interval between embolization and
resection.15

Superselective coil embolization with fully detachable
platinum-based coils addresses these risks.16-18 Plat-
inum coils are inert, offering a longer window between
embolization and resection.19 Polyvinylalcohol and n-
butyl cyanoacrylate induce angionecrosis of the tumor
walldinflammation and neovascularity can cause ad-
hesions; resection must be performed in a short win-
dow after embolization.20 Specimens resected 4 days
after Onyx embolization demonstrate mononuclear
infiltration and intraluminal giant cells.15 Several au-
thors cite this inflammatory reaction as a limitation
on the interval between embolization and resec-
tion.5,11,21 In a meta-analysis of 25 papers, none chose
an interval longer than 48 hours.22 Bercin et al23 discuss
the histologic implications of embolization, postulating
that “the hypoxia caused by microparticles may in-
crease the vascular wall stress in the vasa vasorum.”
They and other investigators postulate that this and
increased tumor adherence could result in risk of ca-
rotid injury during resection.24 Despite longer intervals
between embolization and resection in our cases, the
gross appearance of the tumor was noninflamed and
nonadherent, with sustained devascularization. Indeed,
compared to average blood loss in other types of CBT
embolization (approximately 350 mL), blood loss in
both our cases was less than 50 mL and carotid
branches were preserved, facilitating a clean dissection
and cranial nerve preservation.2

In the existing literature, coils have been primarily used
in cases involving ECA sacrifice, instead of superselective
catherization and embolization of individual feeding
branches.3,25,26 Previous reports of coil embolization
have typically described coil placement in larger named
arteries such as the ECA itself to occlude the entire
vascular region supplying the tumor. Superselective
microcatheterization of individual feeding branches has
rarely been attempted in coil embolization techniques.
In a cohort by Zhang et al,8 three patients have been re-
ported in whom platinum coils are used as a standalone
superselective agent with technical success. Unlike liquid
agents, fully detachable coils have greater control and
when handled appropriately, can be less likely to be
associated with nontarget embolization.25,27 This greater
control can enhance precision of deployment and may
mitigate the need for ECA sacrifice at the time of embo-
lization.3 The precision of our coil placement was under-
scored by coils discovered in ligated tumor-feeding
vessels during open resection.
Platinum-based, fully detachable packing coils are

effective at sustained devascularization of Shamblin II/
III CBTs without subsequent inflammation, resulting in
greatly decreased blood loss and facilitated dissection
during resection. The inert metal allows for a longer win-
dow between embolization and tumor resection, and
the detachable nature allows greater technical precision
in superselective targeting of tumor-feeding vessels.
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