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□ CASE REPORT □

Carotid Body Tumor as a Cause of Stroke

Hrvoje Budin�evi�1,2, Ana Pirši�1, Tihana Bohm 1, Tomislav Trajbar 3, Ante Ivkoši�3,

Tomislav Pavlovi�4, Ivan Bielen 1,2 and Silva Soldo-Butkovi�2,5

Abstract

We herein report a case of a 78-year-old woman who was admitted to our hospital due to a stroke with

left-sided hemiparesis. Ultrasound of the carotid arteries showed a carotid body tumor on the bifurcation of

the right common carotid artery, which was subsequently confirmed by a further neuroradiological investiga-

tion. Magnetic resonance imaging of the head confirmed an acute ischemic lesion located in the right

periventricular region. The carotid body tumor (CBT) was surgically removed and confirmed on histopathol-

ogy. Our case reveals the role of carotid ultrasound in the diagnosis of a CBT, which may be a potential

cause of stroke.
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Introduction

Paragangliomas are rare tumors of the head and neck aris-

ing from paraganglionic tissue which is derived from the

neural crest (1). Paraganglia are chemoreceptor organs that

are distributed throughout the body. They include the

glomus jugulare and glomus tympanicum within the tempo-

ral bone, carotid body tumors (CBTs) arising from the ca-

rotid body and along the nerves in the head and neck, such

as the vagal or laryngeal nerves (2). They grow slowly and

rarely metastasize (3). The association between CBTs and

stroke has not been clearly demonstrated in the literature,

however, cerebrovascular accidents are serious postoperative

complications (4).

We herein describe a CBT as a potential cause of stroke

and the role of carotid ultrasound.

Case Report

We herein present the case of a 78-year-old Caucasian

woman who presented with sudden onset of left-sided hemi-

paresis. Her previous medical history included arterial hy-

pertension for the last twenty years and diabetes mellitus for

the last two years. She was taking lisinopril, chlorthalidone

and gliclazide on a regular basis. A neurological and physi-

cal examination on admission showed mild to moderate left-

sided hemiparesis, elevated blood pressure (190/120 mmHg)

and tachycardia of 130 beats per minute. Cardiac and ca-

rotid auscultation revealed no bruits.

On admission to the ward, the patient’s blood pressure

and heart rate had normalized. The laboratory exams were

mainly within the normal ranges; we found only slight hy-

perglycemia and elevated values of cholesterol (5.52 mmol/

L), low-density lipoprotein (3.76 mmol/L) and triglycerides

(2.22 mmol/L). An electrocardiography (ECG) showed a si-

nus rhythm with heart rate of 102 per minute. Initial com-

puterized tomography (CT) of the brain showed a discrete

hypodense area of the insula in the right parieto-temporal

region, which was suspected to be an acute lesion with one

older vascular lesion on the fronto-parietal right side. Ultra-

sound of the carotid and vertebral arteries showed calcified

plaques in the proximal parts of both internal carotid arteries

and a highly vascularized tumor mass (dimensions of 11.8×

8.5 mm) likely to be a CBT on the bifurcation of the right

common carotid artery (Fig. 1), which was confirmed with

CT angiography (CTA) of the neck vessels (Fig. 2). Mag-

netic resonance imaging (MRI) of the brain using the fluid-
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Figure　1.　Duplex ultrasound showing the carotid body tumor.

Figure　2.　CT angiography of the neck vessels showing a ca-
rotid body tumor on the bifurcation of the right common ca-
rotid artery with mild compression of the right internal carotid 
artery (arrow).

attenuated inversion recovery (FLAIR) technique confirmed

an acute ischemic lesion located in the right periventricular

region (Fig. 3). MRI of the neck using the short tau inver-

sion recovery (STIR) technique showed a hyperintense sig-

nal on the bifurcation of the right common carotid artery,

which could correspond to a CBT (Fig. 3). The patient was

examined by a surgeon who suggested elective surgery of

the CBT within five weeks.

To exclude any possible hormonal activity of the tumor,

additional laboratory tests were performed: the adrenaline,

noradrenaline, dopamine, metanephrine and normetanephrine

levels in the urine, as well as neuron-specific enolase in the

serum, were within the normal ranges. Normal values of

thyroid hormones and negative antithyroglobulin antibodies

and anti-thyroid peroxidase antibodies were also found. The

patient was discharged with slight right-sided hemiparesis

and prescribed acetylsalicylic acid and rosuvastatin along

with her previous therapy.

The surgically removed tumor was approximately 2×2 cm

in the area of the right carotid bifurcation (Fig. 4). A histo-

pathological analysis confirmed the suspected CBT (grade II

according to the Shambling classification). No complications

were observed following the surgical procedure and postop-

erative period.

Discussion

CBTs are very rare, however, they are the most common

form of paraganglioma of the head and neck region, with a

female predominance in the fifth and sixth decades of

life (5, 6). They arise at the bifurcation of the internal and

external carotid arteries (7). A CBT often presents as a slow

growing (at an estimated rate of 2.0 cm in diameter every 5

years), painless mass located at the side of the neck below

the jaw angle (7, 8). They are movable in the horizontal

plane, however, their mobility is limited in the vertical plane

(Fontaine sign) (9). Other symptoms may include dysphagia,

odynophagia or hoarseness of the voice as a result of nerve

compression (10). Horner’s syndrome due to the invasion or

compression of the cervical sympathetic chain and syncope

may be seen due to carotid sinus or internal carotid artery

(ICA) compression (11). The patients may also have a his-

tory of fluctuating hypertension, flushing, palpitations and

obstructive sleep apnea as a result of excessive catechola-

mine production (functional tumors) (7, 11).

Digital subtraction angiography (DSA) is the gold stan-

dard for diagnosing a CBT, however, carotid ultrasound is

also accepted and is a non-invasive procedure with high sen-

sitivity and specificity; it is recommended as the primary di-

agnostic investigation by the Joint Vascular Research Group

(11, 12). In the present case, carotid ultrasound had an im-

portant role in identifying the CBT and differentiating it

from other neck masses, such as brachial cysts, solitary lat-

eral aberrant thyroid masses, neurofibromas, mixed parotid

tumors, lymph nodes, carotid artery aneurysms and arte-

riovenous fistulas (13-15). The carotid ultrasound finding

was comparable to the CTA and MRI findings, which are

also useful modalities for identifying a CBT (16).

According to the tumor size, CBTs are divided into three

groups according to the Shambling classification sys-

tem (17). Despite being a benign and slow growing tumor,

surgical resection of CBTs is the treatment of choice (10).

In some cases endovascular embolization may be performed

prior to surgery, using liquid agents or coils to reduce the

tumor size or intraoperative complications, such as bleed-

ing (18). In select cases conventional radiotherapy or stereo-

tactic radiosurgery may be treatment options (13).
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Figure　3.　A: Magnetic resonance imaging (MRI) of the brain using the FLAIR technique which 
shows an acute ischemic lesion located in the right periventricular region (arrow). B: MRI of the neck 
using the STIR technique which shows a hyperintense signal on the bifurcation of the right common 
carotid artery (arrow).

Figure　4.　Intraoperative image of the carotid body tumor 
(arrow).

Regarding postoperative complications, the incidence of

stroke with CBT is reported to be as high as 11% (4). The

other reported postoperative neurological complications are

typically nerve palsies (19). To the best of our knowledge,

cerebrovascular incidents are rarely associated with

CBTs (8). Chamoro Sanchez et al. and a recent case report

from Larrosa et al. suggested the association between cere-

brovascular incidents and CBTs (20, 21). Chamoro Sanchez

et al. pointed out that the probable cause of a transient

ischemic attack was due to the carotid low perfusion

state (20). Larrosa et al. suggested that CBTs that com-

pletely surround the ICA should be included among the un-

common causes of stroke (21).

In the present case, the CBT was an additional risk factor

for stroke, because an older age, a long history of the pres-

ence of arterial hypertension and diabetes mellitus are more

serious risk factors compared to a CBT. However, even mild

compression of the CBT on ICA could cause ischemic

symptoms, such as in the present case (Fig. 2). Nevertheless,

a CBT may have a negative effect on uncontrolled arterial

hypertension, especially in hormonally active tumors, and

may also cause sleep apnea syndrome, which was not ob-

served in our patient.

In conclusion, carotid ultrasound may be used as the pri-

mary investigation procedure in suspicion of CBT. CBTs

must be promptly treated as they can cause ICA compres-

sion and may have an influence on stroke risk factors, such

as arterial hypertension and sleep apnea syndrome.
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