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Carotid body tumor with thyroid involvement
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AbstrAct

Introduction: the carotid body tumor 
(paraganglioma) is a tumor that originates from
 paraganglion cells. the tumor is usually begnin 
and non-functional, and can expand early but 
rarely metastasis. these tumors are rare and 
make up 65% of all head and neck tumors. case 
report:  Herein we discuss a case of a 66-year-
old female patient who presented with a right 
side neck  mass measuring 2x3 cm, soft and non-
tender. the mass was gradually increasing in 
size. blood pressure 142/182 mmHg, pulse 120 
beats/min.  blood workup: Hemoglobin 10.5 
g/dL (11.0–15,0 g/dL), platelets count 479x103/
µL (150–400x103/µL), thyroid stimulating 
hormone 0.26 mIU/L (0.34–5.6 mIU/L), thyroxin 
13.5 g/dL, retro viral disease exposed, and liver 
function test was normal. conclusion:  carotid 
body tumors are rare entity; they account for 
65% of all head and neck  tumors and should be 
considered in evaluating all lateral neck masses. 
they are diagnosed in the 4–5th decade of life. 
treatment of choice is surgical excision, but 
their differential diagnosis is important for all 
neck masses and the definite diagnosis is needed 
before surgery.
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INtrodUctIoN

The carotid body is a small oval structure, with an 
irregular surface and is pink in color measuring 3–5 mm in 
diameter [1]. Ten percent of tumors are bilaterally located 
in the bifurcations of common carotid arteries [2]. The 
paraganglion are tumors that originate from paraganglion 
cells of the neural crest and develop in the paravetebral 
region associated with blood vessels, skull nerves and 
the venous system. This tumor is usually benign and 
nonfunctional; it expands early and rarely metastasizes. 
They are classified according to its locations: carotid body, 
jugular vein, vagal body, orbital and laryngeal.  They 
sometimes arise within the abdominal cavity usually in 
the retroperitoneal space. They may originate from little 
chemoreceptor organs which are found in the adventitia 
of common carotid arteries bifurcation. Paraganglion are 
rare and make up 65% of all head and neck tumors.

cAsE rEPort

We are presenting a case of a 66-year-old female 
patient who complained of right side neck mass 
measuring 2x3 cm, soft and non-tender. The mass 
was gradually increasing in size. Clinical examination 
showed blood pressure 142/182 mmHg, pulse 120 beats/
min. Laboratory examination showed blood workup: 
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hemoglobin 10.5 g/dL (11.0–15.0 g/dL), platelets count 
479x103/µL (150–400x103/µL), thyroid stimulating 
hormone 0.26 mIU/L (0.34–5.6 mIU/L), thyroxin 13.5 
g/dL, HIV-1,2 and liver function test were normal.

Radiological features: Characteristic of carotid body 
tumors is the splaying of both internal and external 
carotid arteries described as the lyre sign. The computed 
tomography (CT) scan showed soft tissue density on 
non-enhanced contrast as well as bright and rapid 
enhancement post contrast (Figures 1 and 2).

Magnetic resonance imaging (MRI): T1WI the tumor 
was iso to hypo tense compared to the muscle. There was 
a salt and pepper appearance, representing a combination 
of punctuate region of the hemorrhage or slow flow (salt) 
and flow voids (pepper). There was intense enhancement 
following gadolinium. T2WI the tumor was high signal 
intensity compared to the muscle (Figure 3). The salt and 
pepper appearance could be seen on T2WI (Figure 4).

Angiogram: The splaying of carotid vessels lyre 
sign was identified by an intense blush in the tumors 
with early vein filling due to arterovenous shunting. 
Malignant transformations were encountered in 2–36% 
with metastasis common in bones, lungs and livers [4].

Differential diagnoses were as follows:
(i) Vagal schwannoma (tends to displace both 

vessels rather than splaying).
(ii) Vagal neurofibroma (tends to displace both 

vessels rather than splaying).
(iii) Lymph node mass (may look similar to carotid 

body tumor if hyper-vascular).
(iv) Glomus vagale tumor has the same pathology as 

a carotid body tumor but is located more rostrally.

dIscUssIoN

In 1743, Van Haller first described carotid body 
tumors. It is a round reddish brown to tan structure found 
in the adventitia at the bifurcation of common carotid 

arteries, on the posteromedial wall of the vessels [1, 2]. 
They originate from paraganglion cells of neural crest [2]. 
They may also originate from little chemoreceptor organs 
[2]. Carotid body tumors are rare entities; they account for 
65% of all head and neck tumors, and should be considered 
in evaluating every lateral neck mass [2, 3]. Malignant 
transformation is encountered in 2–36% cases, with 
metastasis common in bones, lungs, livers and regional 
lymph nodes [2]. They are diagnosed in the 4–5th decade 

Figure 1: Axial contrast-enhanced computed tomography 
showing markedly enhanced mass extending from the right 
carotid space to the nasopharyx space and partially obstructing 
the nasopharyx. The mass measures 5.96x2.67 cm in size.

Figure 2: Axial contrast-enhanced computed tomography 
showing markedly enhanced mass on the right lobe of the 
thyroid gland compressing and displacing the airway to the 
contra-lateral side; the enhancement pattern is the same as the 
carotid body tumor. 

Figure 3: Axial magnetic resonance imaging T1WI post gado-
linium showing high signal intensity of the mass.
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of life and have a higher female prevalence [4]. When 
familial, they are usually autosomal dominant inheritance 
and associated with multiple endocrine neoplasia (MEN 
IIa, MEN IIb), tuberous sclerosis, neurofibromatosis NF1 
and Von Hippel–Lindau disease [4].

The following are different types of carotid body 
tumors:

• Familial (10–50%) is more common in young 
patients.

•  Sporadic  
•  Hyper plastic
Sporadic form is the most common type, representing 

approximately 85% of carotid body tumors. Hypoxia, 
which includes those patients living at a high altitude. 
Hyper plastic form is also seen in patients who has chronic 
obstructive pulmonary disease or cyanotic heart disease. 
Shamblin’s classification of carotid body tumors are [4]:

Type 1:  Tumors without encasement of the vessel wall, 
tumor size is less than 5 cm (easily resettable).

Type 2:  Tumors that are attached to the walls of 
the arteries without encasing them (hard 
resection).

Type 3:  Tumors that are located inside the blood 

Figure 4: Coronal view shows the mass narrowing the airway 
and displacing the carotid artery laterally and right paraphary-
geal space medially. It shows the areas of salt and pepper ap-
pearance within the mass. The other high signal intensity mass 
is seen on the right thyroid lobe.

vessel with encasement of arterial wall, tumor 
size is larger than 5 cm, with wide carotid 
bifurcation (risky resection).

Tumor size is important because those greater than 
5 cm in diameter have a markedly higher incidence of 
complications. [2].

Management: Surgical excision is the treatment of 
choice for carotid body tumors. However, tumor size 
and other patient co-morbidities determine whether 
embolization is necessary; vascular surgeons generally 
perform transcatheter embolization with plastic particles, 
ethanol or glue [5]. For small tumors that are less than 
3 cm surgery is recommended; for larger tumors in 
patients who are not surgical candidates, radiations with 
or without radiation embolization is the treatment of 
choice [6].

Embolization may also have a role in palliative 
therapy.   

Our patient was referred to a vascular surgeon for 
embolization and surgery but she refused surgery and 
opted to consult the traditional healer. We contacted 
her and she told us that she is feeling much better after 
consultation with traditional healer.    

Complication: One possible complication of resection 
of carotid body tumors is stroke.

coNcLUsIoN

Carotid body tumors are rare tumors and treatment 
is surgical; the need to know the differential diagnosis 
and establish the definitive diagnosis is important. In 
our setting most patients are referred at later stages with 
large tumors. The treatment of choice for most carotid 
body tumors is surgical excision, but their location is in 
close approximation to important vessels and nerves. 
Tumor size is important because those greater than 5 cm 
in diameter have a higher incidence of complication.
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