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Case Report

Intratumoral pseudoaneurysm in a carotid body tumor
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INTRODUCTION

The carotid body functions as an arterial chemoreceptor and accounts for the largest paraganglia 
of the head and neck. Carotid body tumor (CBT) is a neuroendocrine neoplasm, mostly 
nonfunctional. It can cause symptoms by exerting pressure and invading the nearby tissue, 
thereby affecting cranial nerves IX, X, or XII and may also involve the sympathetic chain. The 
definitive treatment is surgical resection; however, the current treatment includes conservative 
treatment with active surveillance or radiotherapy to be considered in cases where morbidity 
is high.[4] The proximity to the carotid arteries, the anatomic relationship with cranial nerves, 
and possible intratumoral abnormalities warrant an accurate characterization of these masses 
with diagnostic imaging before definitive treatment.[1] The diagnosis of CBT involves Doppler 
ultrasound, magnetic resonance angiography, computed tomography angiography (CTA), and 
angiography. We present a unique case of CBT with a secondary vascular pathology.

ABSTRACT
Background: The occurrence of secondary vascular pathology in paragangliomas is extremely rare, particularly 
in carotid body tumors (CBTs).

Case Description: A 73-year-old female presented with computed tomography angiography revealing a right CBT 
with a large intratumoral contrast collection. Digital subtraction angiography confirmed a CBT with an internal 
carotid artery (ICA) intratumoral pseudoaneurysm. Interventional neuroradiology performed coil embolization 
of the pseudoaneurysm, and a covered stent was placed in the ICA. Surgical intervention was deferred, and the 
patient was closely monitored with Doppler ultrasound.

Conclusion: Diagnostic imaging is crucial in the management of CBT, offering detailed assessment of tumor 
morphology and their anatomical relationships, particularly in identifying coexisting vascular anomalies. 
Recognition of vascular pathologies, such as intratumoral pseudoaneurysms, is critical, as failure to do so could 
lead to life-threatening complications, including severe bleeding during surgical resection. In cases where surgical 
resection is high risk due to tumor classification or patient comorbidities, palliative endovascular treatment 
presents a viable alternative. This approach not only reduces tumor vascularity and provides symptomatic relief 
but also minimizes procedural risks. While surgical resection remains the gold standard for complete tumor 
removal, embolization serves as an option in complex or inoperable cases and may also be used to reduce 
intraoperative risks when surgery is feasible.
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CASE REPORT

A 73-year-old female presented with a 10-year history 
of a progressively enlarging right neck mass associated 
with sensations of pressure and occasional shortness of 
breath. Her past medical history is significant for diabetes, 
hyperlipidemia, and a right thyroid lobectomy for papillary 
thyroid carcinoma. Due to her prior history of thyroid 
cancer, a biopsy of the neck mass was performed. The biopsy 
was negative for metastatic thyroid malignancy but positive 
for paraganglioma. The patient did not experience any 
complications related to catecholamine secretion following 
the biopsy. CTA showed an enhancing, hypervascular, and 
lobulated soft-tissue density mass consistent with a CBT 
[Figure 1a]. In addition, a large intratumoral contrast collection 
was present, suggesting an intratumoral pseudoaneurysm 
[Figure 1b].

The Shamblin classification, which categorizes CBTs based 
on their relationship to the carotid vessels, provides valuable 
insights into surgical risk and complexity.[11] This mass 
was classified as Shamblin Class  III, indicating extensive 
encasement of the carotid arteries – in this case, the internal 
carotid artery (ICA) – which makes surgical resection more 
challenging and increases the risk of complications, such 
as cranial nerve injury, stroke, and bleeding.[12] Due to the 
tumor’s size and its Shamblin classification, surgical resection 
was considered high risk, and palliative endovascular 
treatment was considered as an alternative.

During intraprocedural angiography, injection of the 
right common carotid artery showed splaying of the right 
external carotid artery (ECA) and ICA secondary to the CBT 
[Figures 2a and b]. Injection of the right ECA demonstrated a 
hypervascular tumoral blush consistent with a paraganglioma, 

primarily supplied by the musculospinal branch of an 
enlarged ascending pharyngeal artery [Figures 2c and d].

Right ICA injection revealed an abnormal jet flow originating 
from the proximal cervical ICA, filling a 3.5  cm contrast 
collection within the tumoral matrix, consistent with a 
pseudoaneurysm contained by surrounding tumor tissue 
[Figure 3a].

In the late arterial phase, multiple blood vessels were seen 
originating from this pseudoaneurysm, indicating an arterial 
component [Figure  3b]. These vessels did not connect to 
any venous structures, ruling out a fistulous component 
and confirming the arterial nature of the flow. Overall, 
these findings are consistent with a large intratumoral 
pseudoaneurysm of the ICA [Figure 3c].

The patient underwent successful embolization of 
the pseudoaneurysm using a PX Slim Microcatheter 
(Penumbra Inc.), multiple PC400 Coils (Penumbra Inc.), and 
Onyx 34 (Medtronic PLC), with a balloon-assisted technique 
employing a 5 × 30 mm HyperGlide balloon microcatheter 
[Figure 3d]. This technique was used to prevent the coils and 
Onyx from escaping the aneurysm and to reduce the risk of 
cerebral emboli. Finally, a 5 mm × 50 mm Viabahn-covered 
stent (W.L. Gore and Associates, Newark, DE, USA) was 
placed in the ICA [Figure 3e].

Figure  1: Axial computed tomography angiography of the neck 
(a,b) demonstrates a large, enhancing, hypervascular, lobulated mass 
originating in the carotid space, encasing the common carotid and 
internal carotid arteries, and extending into the masticator and parotid 
spaces. This mass causes obliteration of the right parapharyngeal fat 
pad (arrowhead, b). A large contrast-filled collection measuring up to 
3.5 cm is noted within the tumoral mass (arrow, b), consistent with a 
carotid body tumor with an intratumoral pseudoaneurysm.

a b

Figure  2: Angiography of the right common carotid artery (a,b) 
demonstrates splaying of the external and internal carotid arteries. 
Note the circumscribed contrast collection (arrow, a) originating 
from the proximal right internal carotid artery, and contrast blush 
(arrows, b) indicative of a large carotid body tumor with persistent 
intratumoral contrast collection. Angiography of the right 
ascending pharyngeal artery (c,d) shows that its musculospinal 
branch (arrows) is the main arterial supply to this tumor.
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Immediate postprocedural angiography showed good 
apposition of the stent into the ICA wall and complete 
occlusion of the pseudoaneurysm. There were no procedural 
complications, and the patient had a satisfactory recovery. 
The patient was started on dual antiplatelet therapy with 
ticagrelor and aspirin.

A 6-month follow-up carotid Doppler ultrasound showed 
no flow within the pseudoaneurysm and a reduction in the 
original tumor size from 8 cm × 7 cm to 4.61 cm × 5.04 cm.

The patient reported complete resolution of the symptoms. 
Surgical resection or radiotherapy was not pursued at that 
moment, and surveillance with Doppler ultrasound was 
indicated.

DISCUSSION

CBTs are highly vascular tumors with blood supply mostly 
derived from ECA branches, although supply from ICA 
and vertebral branches can also occur. Angiography 
provides a greater understanding of the vascular anatomy, 
allows visualization of underlying vascular lesions such as 

aneurysms, pseudoaneurysms, and arterio-venous fistulas 
(AVF), and helps in the treatment decisions.

In general, paragangliomas are rarely associated with 
underlying vascular pathologies. Some case reports have 
described cardiac and intrapericardial paragangliomas with 
intratumoral aneurysms and AVFs.[7,14] However, there are 
no reports of CBTs with intratumoral pseudoaneurysms, but 
rather, only the presence of associated aneurysms in the ICA 
and ECA has been described.[9,10]

Surgical resection remains the definitive treatment for CBTs.[2] 
Nonetheless, effective management must be tailored to each 
patient’s specific circumstances, considering factors such as 
tumor characteristics and patient comorbidities.[4] Available 
treatment options include surgical resection, conservative 
management, and radiotherapy. While surgical resection 
is often preferred, conservative management, including 
active surveillance, may be appropriate in select cases, 
particularly given the typically slow growth of these tumors.[6] 
Radiotherapy may also be considered for patients who are not 
candidates for surgery, although its precise role in simple CBT 
cases is not fully established and lacks clear indications.[4,13]

Figure 3: Angiography of the right internal carotid artery (a,b) demonstrates in the early arterial phase 
(a) a contrast collection that fills the middle portion of the tumor with a jet flow (arrow). During 
the late arterial phase (b), multiple blood vessels originate from the 3.5 cm contrast collection. Cone 
Beam CT reconstruction with contrast injection in the right internal carotid artery (c) demonstrates 
filling of the intratumoral pseudoaneurysm (arrowhead). Post-procedural angiography (d,e) shows 
near-complete resolution of the pseudoaneurysm and a 5 mm x 50 mm Viabahn covered stent (W.L. 
Gore and Associates, Newark, DE, USA)  deployed in the cervical internal carotid artery. 
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Palliative embolization can be considered a viable alternative 
to surgical resection for CBTs, particularly in cases of 
recurrent or unresectable tumors, such as those classified 
as Shamblin type III. It is also a suitable option for patients 
with significant comorbidities or those at high surgical 
risk.[8] Embolization has been shown to effectively reduce 
symptoms and tumor vascularity, providing symptomatic 
relief when surgery is not feasible.[8] Some reports highlight 
its use as a primary treatment for recurrent or unresectable 
tumors.[8] However, when surgery is possible, resection 
remains the standard treatment, as it offers the only chance 
for complete tumor removal. In many cases, embolization is 
used as an adjunct to surgery to reduce intraoperative blood 
loss and facilitate resection.[3,5]

The use of preoperative embolization is well recognized 
in the management of CBTs due to their high vascularity. 
Some studies suggest that preembolization can reduce 
intraoperative blood loss, shorten operative time, and 
minimize surgical complications.[11] In complex cases 
involving vascular pathologies, such as those with 
intratumoral pseudoaneurysms, embolization becomes even 
more critical to reduce the risks associated with surgery.

Balloon test occlusion (BTO) is crucial in preoperative 
planning for CBTs, assessing collateral cerebral circulation 
through the circle of Willis. It helps determine if the 
ICA can be safely sacrificed without ischemia risk by 
temporarily occluding the artery.[3] If the BTO is negative, 
meaning sufficient blood flow exists, the ICA and tumor 
can be safely removed with no postoperative neurological 
complications.[15] BTO is a valuable tool for guiding safe 
surgical planning when ICA removal is needed.

The absence of standardized guidelines for managing CBTs 
necessitates a case-by-case assessment. In this case, the patient 
passed the BTO; however, embolization was prioritized due 
to the presence of a rare intratumoral pseudoaneurysm and 
high risk for undergoing surgery. This approach effectively 
addressed the secondary vascular pathology and provided 
symptomatic relief, yet surgical resection remains the 
definitive treatment for CBT when feasible. Consequently, 
the patient is currently under active surveillance to monitor 
for any changes in tumor status.

CONCLUSION

In complex vascular paragangliomas, endovascular treatment 
serves as a critical tool in reducing morbidity and mortality, 
particularly when surgical resection poses high risks. This 
case highlights the importance of identifying secondary 
vascular pathologies, such as intratumoral pseudoaneurysms, 
during preoperative imaging. Recognizing these vascular 
anomalies is essential to prevent life-threatening bleeding 
during surgical intervention. Palliative embolization 

provides an alternative, particularly in cases where surgery is 
not currently the best option. This approach reduces tumor 
vascularity and minimizes procedural risks.
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